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GEOMORPHOLOGICAL HAZARD ASSESSMENT OF THE AREA OF
THE MEDIEVAL VILLAGE OF RIOLA (BOLOGNA APENNINES,
NORTHERN ITALY)

D. CASTALDINI', AL. GHINOI?*, AL. MACCAFERRI*

ABSTRACT. — Geomorphological hazard assessment of the area of the medieval village of
Riola (Bologna Apennines, Northern Italy). The medieval village of Riola has recently been
gaining increasing interest for possible future tourist exploitation. This study is aimed to assess
the geomorphological hazards of that area, through detailed geomorphological mapping (cross-
verified by applied-geology investigations). Particularly, the area’s instability has been analysed,
also with the aim of verifying the official maps of the Bologna Province’ territorial plan, where
the greatest part of the area has been defined at elevated hydrological risk, strongly limiting future
development. This study has demonstrated how a detailed geomorphological mapping, coupled
with an hazard classification method adopted, with modifications, from the Swiss hazard-
mapping guidelines, can give a more realistic picture of the slope instability framework of a
municipality than that given by the provincial maps. The latter are based on geological maps and
on interpretation of aerial photographs: the primary aim of geological maps is not to identify
landslides, while aerial photographs can only give a first glimpse of a landslide’s body, not
having much to say on its state of activity.

Keywords: landslide, geomorphological mapping, hazard, risk, territorial planning, Bologna
Apennines.

1. INTRODUCTION

Situated in the muni-
cipality of Castel d’Aiano (Bo-
lognese Apennines), the medieval
village of Riola is of historic,
architectural and landscape im-
portance and recently it has been
gaining increasing interest for
possible future tourist exploita-
tion (fig. 1). This study is aimed
to assess the geomorphological
hazards of that area, through deta-
iled geomorphological and ap-
plied-geology  investigations.
Particularly, the area’s instability

Fig. 1. Panoramic Wiew from North-East of the Medieval
Village of Riola (Bolognese Apennines).

! Department of Earth Sciences, University of Modena and Reggio Emilia, Italy,
e-mail: doriano.castaldini@unimore.it
? Professional geologist, Office: Viale Caduti in Guerra, Modena, Italy
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has been analysed, also with the aim of verifyihg documents of the Province-
Coordinated Territorial Plan (from now on named REECP) of the Bologna Province
(Provincia di Bologna, 2004), where the greatest p& the area has been defined at
elevated hydrological risk, strongly limiting pasig territorial plans.

2. GEOGRAPHIC AND GEOLOGICAL SETTING

The village of Riola is located in the southerntseof the municipality of Castel
d’Aiano, middle Bolognese Apennines. Its hydrogiaphbasin is the Aneva Torrent’s, left
affluent of the Reno River (fig. 2). One hectareaoda, the village spans from 710 to 723
metres above sea level. Despite this, the entidysare covers some 3 square kilometres,
with elevations spanning from 435 m, at the Anewardnt, to some 850 m on the peaks
above the village.

Tyrrenian
Sea

Fig. 2. The location of the study area, within the Bologpennines, is represented by the star.

The Bologna Apenninse belong to the Northern Apeesmiwhich are a fold-and-
thrust belt resulting from a complex and multi-gdgvolution. The geological features of
the chain are quite complicated (e.g. see Boccdettlii, 1981; Cerrina Feroni & alii ,
2002). In short, the main geological units formitgs sector of the Apennines are as
follows (Bettelli & De Nardo, 2001):

6
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- Tuscan Units, made up of Tertiary siliciclastieeg-water turbidites, continuously
cropping out along the Apennine chain’s axis; thesult prevalently from the infilling of
distinct migrating Tertiary foredeep basin;

- Ligurian Units made up of deep-sea sedimentsudin Jurassic ophiolites
followed by thick sequences of Cretaceous to Eocateareous or terrigenous turbidites;

- Mainly terrigenous epi-Ligurian sequences of Maldle Eocene to the Late
Messinian, unconformably resting on the previous&formed Ligurian Units. The epi-
Ligurian sequences and the Ligurian Units are exg@s the mid-Apennines;

- the belt of Plio-Quaternary marine terrigenoupa$its unconformably overlying
the Ligurian Units and the epi-Ligurian sequenagpping out at the Apennine margin and
dipping under the alluvial deposits of the Po Plain

The study area has been object of various studietifferent scales, among which
Annovi (1975 and 1980), Colombetti (1975) and Pietral., (2002). On the basis of the
most recent cartography (Regione Emilia-Romagnarvi8o Geologico, Sismico e dei
Suoli, 2008), all lithologies croppig out in theearbelong to the Epi-Ligurian sequences. In
stratigraphic order they are as follows:

Fig. 3. Geological map of the study area (Extract fromvE& Geologico, Sismico e dei Suoli
(Regione Emilia-Romagna — web site). Legend: redecidocation of Riola.1) Deposit of
active slide; 2) deposit of active slow flow; 3)pdsit of dormant slide; 4) deposit of dormant
complex landslide; 5) talus heap; 6) inactive allifan; 7) travertine; 8) Formazione di
Pantano (Membro di Sassoguidano), PAT1; 9) Marndémbgnola, ANT; 10) Marne di
Antognola — Membro di Anconella — silty-arenacebim-facies, ANT4a.

7
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- pelitic sandstones of the Membro di Anconellar(Razione di Antognola),
Upper Rupelian - BurdigaliafANT4a in fig. 3). This lithotype has the highestcurence
in the area, except for the north-western sector;

- marls and clayey marls of the Formazione di Antidg, Upper Rupelian -
Burdigalian (ANT); they crop out, in some limited sites, iretbowth-eastern sector;

- arenites of the Membro di Sassoguidano (Formazidh Pantano)Upper
Burdigalian — Lower Langhia(PAT1); they crop out just in the north-westerntse

Regarding tectonics, the village of Riola is locate the southern reaches of a
direct, high-angle fault with a NW-SE direction. & fault has caused the lowering of the
Membro di Sassoguidano (PAT1), on its west sidiatively to the Membro di Anconella
(ANT4a), on its eastern side.

3. GEOMORPHOLOGICAL STUDY

The geomorphological study is an essential phasartts the geomorphological
hazard assessment. The geomorphological charaiftens area are shown on a geomor-
phological map (fig. 4), obtained, with some appiate variations, according to the legend
and guide proposed by the Italian Gruppo di Layanola Cartografia Geomorfologica (1994).

In order to realize fig. 5, besides field surveyndamental was the interpretation
of aerial photographs and high-definition satellileages, both multi-scale and multi-
temporal, analogical and digital.

The concept of “state of activity” has been of auémportance when applied, in
general, to define the dynamics of geomorphic psese (and their relative forms and
processes) and, in particular, of hydrologicalabdity phenomena.

It is known that many definitions of “state of atty” exist for geomorphological
processes (and consequently for active, dormantiaactive landslides) and for their
deriving forms and deposits. This is because it dnasextremely interesting applicative
matter. Moreover, the term is frequently used withgpecifying its meaning.

Without listing all the existing bibliography abothis matter, for this study the
definition given by the RovINCIA DI BOLOGNA (2004) has been used. For instable areas, it
defines:

- “Areas affected by active landslides”: landslidesich are currently active or
that have been reactivated since the last 30 yemok-falls are also included);

- “Areas affected by dormant landslides”: landsdidleat have not showed signs of
activity since the last 30 years and that couldréectivated by their original causes,
compresi gli scivolamenti di blocchi, le espansitaierali e le Deformazioni Gravitative
Profonde di Versante (DGPV);

- “Potentially instable areas” quaternary depoaffected by evident superficial
morphogenetic processes such as creep, solifluetion alluvial fans; areas affected by
relevant erosional processes; naturally stabilarectlict landslides.

The reason is that the Provincia di Bologna (2084) reference document for the
territorial planning of the Bologna Province andttthe methodology to be applied for the
hazard assessment (see paragraph 6) consider®tuvo-period classes: < 30 years, and
from 30 to 100 years.

The geomorphological characteristics of the am@esented in the geomorphological
map of fig. 4, will be described now on.
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Fig. 4. Detailed geomorphological map of the study aresgeind: 1) Marne di Antognola, ANT; 2)
Formazione di Pantano (Membro di Sassoguidano),1P8)'Marne di Antognola — Membro di
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Anconella — silty-arenaceous litho-facies, ANT4a;
4) travertibe; 5) uncertain lithologic boundary; 6)
uncertain stratigraphic/lithologic boundary; 7)
assumed fault; 8) fracture; 9) structural surfdd®;
ridge; 11) structure controlled scarp edge; 12)
canalised stream; 13) secondary stream; 14)
torrent; 15) tapped spring; 16) spring; 17) water
well; 18) edge of degradation and/or landslide
scarp; 19) landslide body due to flow; 20) body of
rotational slide; 21) body of complex landslide) 22
talus heap; 23) slope affected by solifluction; 24)
edge of torrential erosion scarp; 25) gully; 26)
alluvial deposit; 27) water retention basin undiexgo
rapid sedimentation; 28) artificial embankment; 29)
abandoned quarry; F1) Ribecco’s landslide; F2)
Canevare’s landslide.

The area is drained by a dense
network of gullies that convey their waters
into two main water courses, the Rio Riva and
the Rio Bragoara. These two are feed from the
left side the Aneva Torrent that, with a W-E
flow within small fluvial scarps, borders the

9
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area to the south (fig. 5). The infiltration of suficial waters occurs where topography
shows counter-slope or concave shapes; the underdribux is sensibly reduced where
waters encounter clay-rich lithologies.

Near San Cristoforo di Labante, the abundance ténilbwing out from a spring
and the peculiar chemical composition of rocks hdegermined favourable conditions to
calcium-carbonate precipitation and the formatibtravertine.

The waters of the S. Cristoforo di Labante’s spriegd the homonymous
waterfall that, together with the close by “cavetltd Germans” represents the main tourist
attraction of the area (fig. 6). Nearby, an abaedomining pit has been converted to a
resting place for tourists.

Fig. 5 Panoramic view of the Abbazia di Fig. 6 The travertine waterfall near S.
Labante’s landslide at whose foot the Cristoforo di Labant
Aneva Torrent flows.

Regarding the structural-tectonic characters, thgraphic setting is conditioned by a
system of faults and fractures with a NW-SE digectat which various water courses have
developed, divided by watersheds and structurapsc&he fault of the Riola village, that
represents the most important element of that rsysseparates the outcrops of arenaceous
lithologies into two sectors: the western one iarabterised by counter-slope strata dipping
towards N and NE; the eastern one characterisetbhy-slope strata dipping towards SE.

The buildings of the medieval village lie on topas€naceous lithologies having a
general counter-slope attitude of the strata. Tastern sector shows a higher relief energy
and steeper slopes; the eastern one shows a edjathore gentle relief where, at some
places, the slopes is a structural surface (figL&}s steep slopes occur in the south-eastern
sector where marls crop out.

The most abundant superficial deposits around Rimascree deposits produced by
physical weathering of outcropping sandstones andilised along slopes. Less abundant,
although particularly important for instability,eatandslide deposits, occurring mainly where
pelitic sandstones of the Formazione di Antognada out. Landslide types are: rotational rock-
slides, earth flows and complex landslides. Inifjetaotational rock-slide, clearly active, affect
the south-eastern slope of Ribecco (from now dea&dRibecco landslide”, identified by F1 in
fig. 4). In the upper part of the slope, a few m®tfrom the buildings, rock prisms can be
observed, partially detached by their outcrop akutgrvertical surfaces from which other rock-
falls and rock-slides might take place (fig. 8)cRdall deposits can be observed along the slope
whose shape is characterised by many countersiSpasewhere trees are inclined. Moreover,

10
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witnesses and bibliographies refer about frequemiaking of the tract of the Provincial Road
“Val d’Aneva” that borders the landslide foot. Tteuses of that landslide are probably related
to tectonic-structural factors because, according/tat Regione Emilia-Romagna — Servizio
Geologico, Sismico e dei Suoli (2008) says, tha éies over the continuation of the Riola’s
fault and at the boundary between arenaceous aryl littelogies. On the basis of these data it
is possible to assume the presence of a mechaveediness that not only may have fractured
the rock mass, but that may have also favourecbnametial infiltration of superficial waters
along sub-vertical fractures until the contact witiderlying marls. Once saturated, marls could
trigger slides that may destabilise also the oirgglgandstones.

T 4

Fig. 7 Along -slope attitude of strata, given by Fig. 8 Panoramic view of the upper part

structural surface, NE of the medieval ville of the Ribecco landslide. Note
of Riola (far left in the photograph). The the detached rock prisms near
bedrock is composed by pelitic sandstones « the landslide scarp, very close to
the Membro di Anconella. the buildings of Ribecco.

]

Probably a complex landslide (rotational slide #od) has been identified east of
Ribecco’s landslide, south of Canevare: it affflotsscrees and it will be called, from now on,
“Canevare’s landslide”, identified by F2 in fig.. 4)he process, of limited extent, has been
considered active due to the evident soil scarst@aride slid earth lobes, not yet revegetated.
The presence of water on the planar slope abovd beuhe main cause of the landslide.

Two other relevant landslides can be observed erslitpe between the Provincial
Road Val d’Aneva and the Aneva Torrent. Particyldtie most extensive mass movement (13
hectares) is represented by the complex landstisgedad Santa Maria di Labante at whose foot
the locality of Abbazia di Labante lies (“Abbazia ldabante’s landslide”, fig. 5). Clues of
activity can not be derived neither from interptietaof aerial photographs, nor from witnesses,
nor from field survey. Moreover, bibliography datanot exist. It is a dormant landslide whose
activation causes might be quite similar to thasmumed for the Ribecco’s landslide. The toe
seems to have diverted the course of the Anevaiiorr

A dormant rotational earth-slide can be observethateastern boundary of the
area, at Casone del Papa (“Casone del Papa’s idaif)sIThe source area is at the
boundary between pelitic sandstones and clayey smdrherefore, the cause of the
movement could be the availability of water at ttentact between the two lithotypes.
Water seepage is favoured to reach the permeatiiligshold by the counterslope attitude
of arenaceous strata.

Completing the framework of instability procesdesy dormant landslides, of limited
extent, occur north of Abbazia di Labante (“Abb&landslide”), south-west of Santa Maria di

11
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Labante (“landslide SO of Santa Maria”), north dééeco (“landslide N of Ribecco”) and at the
northern boundary of the study area, east of LalégsLa Casella’s landslide”).

4. GEOPHYSICAL INVESTIGATIONS

In order to characterise the area under the gemfgseismic and geotecnical
point of view, a specific gephysical campaign hagrbset up in the place where the
buildings of the medieval village lie (and wherdurbishment works are planned). The
investigations were: 13 heavy penetrometries aseigic refraction lines.

Penetrometries have shown the widespread preséacguperficial terrain with good
geotechnical parameters, having different thikreess$ overlying the bedrock. Generally, the
superficial terrain is composed by scree depositdenof fine silt and sandy silt, showing the
lowest resistance values. Right below them, thaiteis more compact and with good resistance.
The bedrock lies deeper down, where penetromsipged, showing high resistance values.

From a geotechnical point of view, the investigasitnave shown good resistance
values for superficial deposits, rapidly increasimgill reaching the bedrock. The presence
of water has never been detected.

The seismic refraction investigation has been ua#len in order to determine the
stratigraphy of the upper ground, searching for hleedrock depth under the superficial
detritical cover. The analysis of seismic dataidastified 3 seismostratigraphic units. The
most superficial one, associated to the scree idsp@s 1 to 4 metres thick. The second
one, 2 to 5 metres thick, is partly related to sateposits and partly to the weathering of
the bedrock. The shape of the refraction surfaceoiee or less similar to that of the ground.
The third unit, from -3 to -9 metres below grouwdn be related to the bedrock whose
weathering and/or fracturing decreasing with depth.

Also during seismic investigations the presenceater has never been detected.

5. ANALYSIS OF GEOMORPHOLOGICAL HAZARD

According to RNizza (1987), geomorphological hazard can be definedhas
“probability that a certain phenomenon of geomolqudioal instability and of a given magnitude
may occur in a certain territory in a given peraddime”.

Therefore, a hazard analysis assumes the knowlefigjge spatial distribution of
instability phenomena (in this specifi case, lats) that occurred in the past in a certain area.
Also their intensity and their reactivation freqaerf‘return period”) should be known. It also
implies another assumption: that insyability pheanan(landslides), already active in the past,
reactivate in the same place, with similar intgnaitd with similar frequency. Although the
assumption is not ideal, so far it is the only fiesstarting point to set up an hazard analysis,
since the complex cause-effect mechanisms thatthelespatial and temporal evolution of
landslides are not yet known.

Frequency and Intensity classes used for the matial hazard assessment (from
Panizza et al., 2004). Legend: Rp: return period; Vvelocity; GS: geometric severity

Table 1
Frequency (F) Return Period Class
Very high (active) <1 year Rp 5
High (frequent) 1 - 30 years Rp 4
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Medium (mediim | 31 _ 100 years Rp 3
requncy)
Low (less frequent) 101 — 300 yeras Rp 2
Very low (rare) > 300 years Rp1

. Velocity (with reference to the velocity classes by Cruden
Intensity (1) Py Varn)ég, 1995) Y y Class
Strong > 3 m/minute (class 7 and class 6) V3
Medium > 13 m/month and < 3 m/minute (class 5 dadsc4) V2
Weak < 13 m/month (class 3, class 2 and class 1) 1V
Intensity (1) Thickness involved Diameter of blocks Class
Strong >10m >2m GS 3
Medium >2-10m >05-2m GS 2
Weak <2m <05m GS1

. Combined intensit
Intensity (1) (Velocity x Thickngss or Diameter of blocks) Class
Strong V3xGS 3/V3xGS2 / V2xGS3 1 6-9
Medium V2xGS2 / V3xGS1 / VIxGS3 13-4
Weak V2xGS1/V1xGS2 / VIxGS1 11-2

Operatively, from the geomorphological map a thémagp has been derived where
landslides and their hazard class have been Higbtlg The derived map is called
Geomorphological hazard map, (fig. 10). The impletaion of this map made reference to the
method applied by Panizza et al. (2004) and byigiatsal. (2005) in South Tyrol (Italy) and
by Castaldini D. & Ghinoi A. (2007) (in print) ifé Modena Apennines. This method, derived

| .
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Fig. 9. Evaluation matrix for landslide hazard (from Paaiz
et al.,, 2004). H4 = very high; H3 = high; H2

medium; H1 = residual

from Heinimann et al. (1998),
is based on a classification of
the intensity and frequency of
landslides (table 1). This is
achieved by means of
univocal matrix combinations
which allow the definition of
various levels of geomorpho-
logical hazard (fig. 9). The

Heinimann et al. (1998)
method is still used in
Switzerland for landslide

mapping and risk assessment
(Loup & Raetzo, 2009).

The definition of
hazard classes has been
possible when quali-quanti-
tative data were available for
intensity and frequency of
landslides. Moreover, where

mitigation works have been done, a distinctive sghitas been used over the hazard color
in order to point out that the hazard class assidryethe matrix can be reasonably lowered.
When no data of intensity and frequency was avigjathe same symbol used in the

geomorphological map has been assigned to thelidads
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The hazard characters of the area, shown in then@phological Hazard Map (fig.
10), are described below, only for those phenomérase activity clues were surely available.

Fig. 10. Geomorphological Hazard Map of the study area.ebeg 1) Hazard class H4, very high,
with mitigation works; 2) Hazard class H3, high;d&ymant landslide body due to flow; 4)
body of dormant rotational earth-slide; 5) dormdmudy of complex landslide; F1)
Ribecco’s landslide; F2) Canevare’s landlside.

5. 1. Ribecco’s landslide (F1)

Regarding the rotational slide of Ribecco, the nretperiod was deduced by
articles from newspapers where evidences of regtadiv have been witnessed in 1996 and
1997. Therefore, the landslide has been assignedcldss Rp4 (from 1 to 30 years).
Moreover, witness and bibliography sources (Catdiet al., 1998) refer to frequent
remakes (also during the last years) of the trath® Provincial Road “Val d’Aneva” that
borders the landslide’s foot. The landslide thidsheas been assumed by the observation
of the dimension of unstable blocks at the sourea dfrom 2 to 10 m): therefore, the
intensity class relative to just the geometric sigyés GS2 (medium).

Velocity is that of quick rotational slides, similto that of rock-falls, assumed
from the same newspaper articles according to wthieh1996 movement was heard by a
big sound, typical of a sudden collapse. The intgm$ass relative to velocity is V3 (high).
The combined intensity class is therefore 16 (higte hazard class is H4 (very high).

From CARDINALI ET AL. (1998) it can be known that drainage works arfteiot
mitigation works were done after the second reatitv of January 1997: therefore, it has
been chosen to put the mitigation symbol on tothefhazard colour, in order to reduce the
matrix hazard degree.
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From the field survey it is evident how the souacea shows signs of potential
reactivations, characterised by a retrogressivipigiet movement.

5. 2. Canevare’s landslide (F2)

For this phenomenon, evidence were found only ffietd survey. Particularly, the
fresh soil fractures and the accumulation lobesyrbtvegetated lead to assume the landslide
active, in the short period. Therefore, the retpeniod Rp4 (from 1 to 30 years) has been
assigned to it. The thickness seems not to beegréain 2 metres, which lead to assign to it the
intensity class GS1 relative to just the thicknafsthe slid mass. The velocity, assumed to be
similar to that of earth-flows with medium-to-loduiflity, considering the short length of slope
affected, should not be higher than 13 m/montmfrehich an intensity class V1 (low), related
just to velocity, can be assigned. The combinezhsity class is therefore 11 (low). The hazard
calss is H3 (high). The extent of the phenomencemighow quite small. To be noted is the
presence of a counterslope upword from the largjshith water ponds, which could favour the
retrogressive evolution of the landslide. For tieigson it should be useful to realize a proper
water drainage in order to avoid infiltration tleatuld lower the mechanical resistence of the
terrain leading to possible slides.

6. REMARKS AND CONCLUSIONS

The data obtained during this study, representethénGeomorphological map
(fig. 4) and in the Geomorphological hazard map.(fi0), are sometimes different from
those recently published in “official” geologicalocbments. Particularly, substantial
differences between the geological maps of REGIGNHLIA-ROMAGNA —SERVIZIO
GEOLOGICO,SISMICOE DEI SUOLI, (weB sITE (fig. 3) and the Geomorphological map
(fig. 4) attain to landslides. In detail, in thigidy the Ribecco (F1) and Canevare’s (F2)
landslides have been mapped and classified inferelift way. Moreover, the La Casella’s
landslide and the N-of-Ribecco’s landslide havenbeewly mapped, since they were not
identified by the regional geological map. The sahieg applies to the Casone del Papa’s
landslide, previously identified as scree depoSite landslide SO of Santa Maria,
previously identified as slide, has been reintegat@s complex.

Examining the Carta del Dissesto di Provincia didgoa, i.e., the Instability
Inventory Map of the Bologna Province (2004) (figl), the area between Ribecco and
Santa Maria di Labante is partly identified asabét (zone 1 in red) and partly as evolving
towards instability (zone 2 in yellow). Practicallthat area corresponds to the sector
occupied by the Ribecco’s landslide (F1), by then&vare's landslide (F2) and by the
upper part of the Abbazia di Labante’s landslidéhimi the Geomorphological map (fig. 4)
and within the Geomorphological hazard map (fig. 10

Moreover, the Instability Inventory Map of the Bglm Province (2004) identifies
the whole sector between La Casella and the Anexeeiit, therefore also the medieval
village of Riola, as an area with a very high ldindsrisk (R1). Differently, the detailed
geomorphological survey and the geophysical ingatitns undertaken for this study have
pointed out that: i) the north-eastern portion bé tstudy area is characterised by a
superficial bedrock and it might be affected jugtvery superficial soil-slips/flows; ii) the
area with very high or high landslide hazard isiti to the Ribecco (F1) and Canevare’s
(F2) landslides, therefore the relative risk cancireumscribed to Ribecco, due to the
retrogression of the landslide scarp.
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Therefore, following the results of this study, Hrea classified as of very high hazard (R1)
by the Instability Inventory Map of the Bologna Rircce (2004) should be re-examined
and its extent very much limited.

Yo Pk

Fig. 11. Instability Inventory Map of the study area (Extrdrom Provincia di Bologna, 2004).
Legend: 1) Zone 1: instable area; 2) area wheragiability phenomenon might evolve to;
3) area on which the instability phenomenon mightehan influence; 4) area to be subject
to controls; 5) area where the evolution of thermmeenon might have an influence; 6)
Elementary Hydrogeological Unit (EHU) not suitalfte urbanistic use; 7) EHU to be
verified; 8) EHU suitable, or with few limitationgo urbanistic use; 9) dwellings,
manifacture and industrial sites; 10) cattles amhsformation of agricultural products,
urbanistic planns; 11) graveyards, architecturaktss highways, state amd strategic roads,
railways, aqueducts, sewer network, depurators pihgs; 12) EHU at very high risk; 13)
EHU at high risk; 14) EHU at medium risk; 15) EHtnaoderate risk.

In conclusion, the differences between the detaiggbmorphological survey
undertaken for this study and the geological maplighed by the REGIONEMILIA-
ROMAGNA — SERVIZIO GEOLOGICO,SISMICO E DEI SUOLI (wes sITB), basis for the
Instability Inventory Map of the Bologna Provin@904), reveal how the geological maps often
give more importance to the spatial distributiodesfdslides than to their state of activity. The
latter often varies within the same landslide badfgcting the definition of risk and, therefore,
the validity of cartographic documents officiallyad in territorial planning.

The main limit of the official instability cartogoay is that it generates planning
constraints at municipality scale starting fromaaéd cartography that has a lower degree of
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detail (lower scales) and that most of the timasoisconceived to analyse hydrogeological
hazards. Often, detailed investigations at munliitipacale are missing, although they
would be necessary in order to verify what is mapipehigher-rank territorial planning.

A detailed geomorphological analysis undertakemgighe methodology here
proposed should be adopted and encouraged in ard@prove the official planning maps.
Besides the geophysical investigations, that here thad the only aim of improving the
survey'’s results, the easy and replicable hazaatysis based on the Heinimann's matrix
(Heinimann et al., 1998) would be more than sugfitito better define the hydrogeological
(and, in particular, landslide) hazard and riskrfeavork. If adopted at municipality scale,
this methodology could lead to a reduction of arteagerify, as it has been shown in this
study. In this specific case, the study has allow@dgunctually define landslides and
landslide hazard in the area surrounding the matliilage of Riola, pointing out that no
landslide hazard affects the village whose expiioite may therefore undergo
transformation works.
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VULNERABILITY OF CLUJ URBAN AREA TO
CONTEMPORARY GEOMORPHOLOGIC PROCESSES

l.A. IRIMUSY, D. PETREA?Y, I. RUS!, ANA-MARIA CORPADE*

ABSTRACT. - Vulnerability of Cluj Urban Area to Contemporary Geomor phologic
Processes. The paper points out the dynamics of Cluj urbarcesphuring the last ten years and
the environmental impact induced by the deficieahagement of the local authorities, through
the Urbanism Commission. A chaotic municipal depelent got installed as a result of the
conflict of interest between thiechnical approachdefining extension feasibilitypolitical
implications based on domination and on the tendency to crithbllocal stakeholders groups
andpublic involvementin the majority of cases opposing projects, atlter insufficiently aware

of the importance of planning decision-making. itytilservices (water supply and sewage
systems, electricity, telephone, road infrastr@turere extended without assessing the territorial
support capacity, without preserving natural afa®sts, pastures) and without obeying the
General/Zonal Urbanistic Plans that were in marsesanodified in relation to the influence
“power” of the beneficiary or of the constructdfhe geographic environment answered to the
aleatory impact of the human interventions wittréases in the lineary (slope flow, gullies) and
areal (slopping, landslides, land settling procgssmsionThe elaboration of the present paper
followed several steps: delineation of the urbaimpeter (1990, 2004, 2008) and establishment
of the rapport between built areas and the totdhem through ortophotoplans, cadastral and
topographic maps analysis; mapping the contempageoynorphologic processes and the areas
affected by older land instabilities; elaboratidthe vulnerability map of Cluj built up area.

Keywords: vulnerability, urban space, geomorphologic prases Cluj-Napoca.

1.INTRODUCTION

Vulnerability expresses the damaging consequentes certain event on the
natural or human components, as it is stipulatecEinvironmental Dictionary, 1991.
Vulnerability could de human, socio-economical nvieonmental and, by pointing out the
possible damages, it describes the resistance ibapafca building against physical
phenomena in general and against geomorphologit®ureparticular.

Dauphiné (2001) considers that vulnerability “exgses the level of natural
phenomena predictable consequences upon the expaseh and technogene structures
(those with residential or shelter function).

The geomorphologic parameters impose the develapimets of Cluj urban system
through geomorphologic favorability (stability) mstrictiveness (increased vulnerability to
mass movement processes or to linear erosion)amalkytical vulnerability urges a detailed
analysis of the exposed elements, each of themgbtirther awarded with a precise
assessment of the implied damages or injuries diwptto the focused hazard (process)
type. Complex quantitative studies allow nowaddys eéstimation of immediate or long-
term costs for damages, reconstruction or vulnérabiitigation measures.

! Babeg-Bolyai University, Faculty of Geography, 400006,ujfMapoca, Romania, e-mail:

irimus@geografie.ubbcluj.ro
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Vulnerability imposes increased responsibility loa behalf of various decision makers:
politicians, technicians, scientists, researctecs) administration, NGOs, local community.

Politicians, by including such issues in their atgnstir public attention and
endow these topics with increased importance. Atgame time, they play an important
role in persuading communities on the utility ofreoregulations or measures in the field of
risk management with implications at the vulneiigibitate level. Risks could serve as alibi
in imposing power on the behalf of certain presguoaips.

Scientists and technicians involvement is meautetine notions and concepts, to
reveal and assess potential damages, jurists ipattcin laws elaboration, while national
and local administrations take charge of enfortivegm.

Urbanists and planners should underline the coesegs of human arrangements at
risk and propose modalities to integrate risks etatorial management politics and strategies.

NGOs involvement varies in relation to the exteat which environmental
dysfunctions are perceived, but also to the way theceed in promoting their message
within the local community.

Population is more or less informed and more os léstermined to take into
consideration environmental risks in general, tiles the geomorphologic ones. Vulnerability
is an extremely complex notion, implying physi¢athnical, psychological, social or political
aspects. Scientific or technical arguments areagytnot enough to define them properly.

Cluj urban system presents various dysfunctionsdad by its exposure to some
natural risk factors: land slides, solifluxion, ¢heettling, slope flow. The presence of salt
and gypsum in the territories that have recentipgd Cluj built up area (Apahida,
Manastur Vest, Mindstur Sud) complicates the natural processes dynahjidsicreasing
their development. The actual processes affect timehsuperficial deposits (disturbed
through previous dynamic activities) as well as lieel rock. Downward slopes deposits
with various lengths get activated (from some nwseter some tens of meters), the
intervention with corrective measures being inntegority of cases post-occuring and thus
extremely expensive and with uncertain results.

2.METHODOLOGY

The proposed ways for assessing Cluj urban spaloenability to contemporary
geomorphologic processes induced by the new retsdlemsembles construction are based
on determining risk thresholds, strongly relatedatnd use types and to designed building
characteristics. This approach supposed that \aihiléy maps were elaborated describing
land cover and the correspondent vulnerability lldoe each land use type, as well as for
each construction type, in relation to the heldtgelonical permits and to their height
regime (GF + attic, GF + 1F + attic, GF + 2f + @ttitc.). In this respect, our approach
aimed in comparing Local Council Decisions with theisting territorial situation and
identifying territorial dysfunctions generated bisabreements between local urbanistic
plans and the issued construction authorizatiohs. fdllowing methodological steps were
achieved in order to establish Cluj urban areaenalnility: identification of the historical
and geographical premises shaping the contemponaoyphodynamics; correlation
between Detailed Urbanistic Plans and Zonal Urhi@n®ans in Cluj built up area in order
to identify disagreements between Construction éxifdations and the legal urbanistic
status of the focused buildings; identificationtld areas exposed to land settling, land slides
and mud flows, to dissolution or land collapsestribution of the identified processes on
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several classes in relation to slope inclinationodlgh diagram and matriceal method (at a
cell dimension of 25.000 ) correlation of processes frequency (signs dinitity) with
total urban area and calculation of the instabiligex li by using the CERG formula: li =
Fi /F x Si/S, where Fi — total amount of instaliligns/each instability process, S —
periurban total area; li — instability index; vutable areas ranking (high, middle, low) and
elaboration of the urban area vulnerability mapeiation to geomorphologic processes.

3. HISTORICAL AND GEOGRAPHICAL PREMISES OF CLUJ BUILT-
UP AREA CONTEMPORARY MORPHODYNAMICS

The name Cluj derives from the Latin Castrum Cfirst used in the 12 century
to designate the city’s medieval fortress. The mymo Clus means “closed” in Latin, being
related to the hill units that surround the cityl atefine its morphology. Another accepted
hypothesis relates the name to the German wordaskdéa Klause (meaning mountain
pass). The city is also known by its Hungarian naazsvar, as well as by its German
one Klausenburg. Klausenburg was one of the sevediaval fortified Saxon cities in
Transylvania (in Germaisiebenbirgenmeaning seven fortresses). The first Romanian
name of the city was C§usometimes written also as Klus. The city becamanin by its
Romanian name Cluj after becoming part of the Karmgdbf Romania in 1918. The city’s
name was changed to Cluj-Napoca in 1974, Napocaylibe first name of the settlement,
under Romans.

The favored geographical position of the municiyadiettied along Sorgel Mic
River is confirmed by the functions it performedridg history or by the attributes it was
endowed with by geographers, historians, econonisimliticians. Cluj is described by a
contradictory dynamics, its functions during vascepochs being mirrored in the way it
was referred: “gorge” town or Klus, town at theeirsiection of the commercial roads,
transit town, multicultural town etc. (Fig. 1).

Cluj-Napoca municipality is located in an orographbnvergence area (Apuseni
Mountains, Somg@n Plateau, Transylvanian Plain), at the intersactif parallel 46° 46’
North with meridian 23° 36’ East, in 2009 lying @@9,5 km2. The urban area belongs to
Somegul Mic morphohydrographic basin, respectively ts iributary valleys Nai,
Popsti, Chintiu, Borhanci and Popii. Towards southeast, Clujthyilarea develops on the
inferior, middle and upper terraces of SgumieMic River and on the northern slope of
Feleac Hill, in altitude ranging between 300-332atnthe level of the river flat (2-6 m
relative altitude) and 825 m, the maximum heiglaicheed in Slicea Hillock. To the east,
Cluj periurban border comes into contact with tleng& Plain, while the north is marked
by a hilly alignment belonging to Clujului Hills, iNor Hill - Lombului Hill (684 m) -
Sfantu Gheorghe Hill - Melcului Hill (617 m) - Chéului Hill (633 m), as well as by the
middle and upper terraces of SawmieMic and Nads. To the west, Cluintra murosarea is
pointed by Hoia Hill (506 m) and G&ub Hill (570 m), on the left, respectively on thght
side of Somgul Mic. Calvaria and Ceétuia Hills were sometime outside the town’s
borders, now they are inside.

The litologic and tectonic premises contribute ahthe same time influence Cluj
built up area development and extension. The géolagpstratum belongs to Paleogene,
Neogene and Cuaternary (Fig. 2). The Paleogempissented in this region by tGelata,
Turea and Plain groups.
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Fig. 1. Cluj-Napoca General Urbanistic Plan (2009).
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The Calata Group afflorates through th&alea Nadsului Formation (Popescu,
1978), known in the past under the generic mameéuyariegated clay serie” (Obere
bunte Thonschichtenmit mit dem mittleren Horizodés Susswasserkalkes — Koch, 1894).
Valea Nadsului Formationimplies two sequences: a lower sandy one, rarigitigjckness
between 12 and 20 m and an upper one of 50-70 rderop of red siltic clays with
lenticular or stratiform intercalations of greerayd, sands or microconglomerates. The
transition to theJebucu Formationis marked by some thin dolomicrites layers and the
prevalence of green clays.

The TureaGroupis represented by the following formations: Clujnestone (of
Preabonian age, in its upper part being made choahites with thin marls intercalations,
total thickness 10 — 25 mBrebi or the Strata with Bryozoans (oolitic-carbonasigdr rich
in Bryozoans, mollusks and foraminiferidpia Limestone, Mera, Dancu,Hoia and Hida.

The Hoia Limestone is a skeletal packstone whigteaps locally and even if its
thickness does not exceed 2 m it hosts one ofithest Paleogene fossil associations in
Transylvania. The Mera Formation is characterizgdwn layers with Scutella subtrigona,
litostratigraphic landmarks for the entire Transylian Basin northwestern area. The
Dancu Formatiorconsists of clays, marls, with charcoal intercalagithat marks the upper
part of the “Ticu strata” and with variable thiclese(2 — 3 m in Cétuia Hill). The Gruia
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Formation (Rusu, 1989) covers tHeadncu Formation its most representative component
being the arenitic packstone (known as Cetate&taatording to Hauer and Stache, 1863).
Two litostratigraphic sequences are still to be tiomed: an arenitic one (the Gruia Strata)
and a sandy-caolinitic one (the Var Strata). Thim&Formation thickness ranges between
20 and 25 m and is made of sandstones and saedsddtling with lenticular or stratiform
lumaselic rocks. Thélida Formationconsists of some Ottnangian epiclastic rocks, with
regressive character. They were identified in thittnof Chinteni village.

Fig. 2. Cluj Geologic Map, scale 1:200 000.

The Plain Grougs represented by tHgej Fomation, the Ocna Dejului Formation
(Meszaros199)), the Iris Formation (Filipescu, 1999) and the &at Formation.

The Dej Formation consists of rough epiclastic rocks interbeddechvdbome
conglomerates that sometimes exceed 0.5 m in d&r(leopsti Valley). Over this detritic
layer, a pelitic packrock lays down, with foramér$ that prove its Low Badenian age,
being topped by some cyneritic and terigen depéiesDej Tuff).

The Ocna Dejului Formation (Meszaro499) is an evaporitic unit that is
associated with the salinity crisis that has geeerghe important Transylvanian salt
deposits. This formation appears in the Beaeea, under the form of some stratiform
gypsum intercalations, and along Chinteni and BRopéalleys with some lenticular
developments. At Somgeni, the salt deposits come directly into view i@ @esponsible for
the appearance of some salty springs.

The Iris Formation (Filipescu, 1999%0rmed under marine conditions in the lower
Badenian, is mainly made of marls and clays witn tiiolcanic tuff intercalations,
outcropping in the quarry that serves the Brickstéiy (at the intersection between
Fabricii and Muncii streets).
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The Feleac Formationis a rather rough detritic unit consisting of afisting
sandstones, sands and sometimes clays. A spezatieré is the presence of some spherical
concretions, of Upper Sarmatian age, also knowgrasving stones”.

The Badenian and Sarmatian deposits cover the paosbf the Cluj eastern area
(Iris, Somgeni, Gheorgheni, BunZiua, Mirasti, Borhanci).

Pleistocene deposits developed on the middle andtdoraces, while river flats
are characterized by the presence of Holoceneialldeposits made of gravels and sands.

From the tecto-structural point of view, Cluj builp area develops at the contact
between the monoclinal formation of the SgarePlateau, the marginal diapiric folds of
the the Transylvanian Plain (according to I§mui998, quoting L. Mrazec) and the Western
Carpathians through its crystalline apophysis, Beteac Hill. The diapiric formation
appears as a succession of syncline and antidtiitg, being relevant in the new residential
districts Somgeni and Apahida. Another tectonic feature descgiltiris eastern area is the
presence of an anticline macrofold, probably asdedito various parallel faults screened
by the alluvial deposits of Somé Mic meadow.The north-south orientation of thapilic
fold as well as its strong compression from eastiést, induced salt deposits outcropping
and at the same time explains the increased neaotechctivity in the Transylvanian
geographic space and in Cluj area also.

The geomorphologic premises point out the restectess or favorability induced
by relief factors in the development of Cluj buifi area.

The Modern Age and especially the industrializat@miod determines the town
spreading on both directions, east-west (tendematis still dominating) and north-south,
the middle and upper terraces being gradually dedugerrace IV (Mnastur, Clinicilor,
Andrei Mursianu), terrace V (Colina, Dealul Gol, Central, HwoiCemetery, Botanic
Garden), terrace VI (Zorilor District, &mastur Forest, Bisericii Forest), terrace VII
(identified as remains of the terrace tread in Badh Sopor, Lomb Hill and Sfantu
Gheorghe Hill). Terraces have always representednthst favorable geomorphologic units
to human activities because of their increasedotéctand neotectonic stability, of the
available potable water deposits. At the same tthey are out of flooding risks (excepting
the catastrophic hydrologic events), the soilssaligable for agriculture, low inclination on
their flat components (2-5%) and thus slow dengdati

Slopes geodeclivity ranges between 5 and 15% iropaption of 53.75%, being
included in the category of slopes with averagdination. The 15.1-35% inclination
category shares only 3.84%. The most relevant eleaimpthis respect is the cuesta front of the
Hoia Hill — Cetfituia. As geomorhologic units, slopes are extremetiye morphodynamically
through inclination, exposure, vegetation covecantemporary human impact (road and
public services infrastructure, tourism arrangengtaf). Linear (gullies, torrents) and areal
(creep, land settling, land slides, land flows,uaksolifluxions) geomorphologic processes
fragmentize these morphogenetic components, thef fedgmentation values ranging here
between 0.75 and 2.75 Km/Kmincreased morphodynamics appears especiallyopes!
developed on marls alternating with cineritic degogtuffs) or clays and covered with
pastures, hayfields, degraded pastures or agnialfields (Becg, alond Chinteni, Pop#,
Géarhiu, Pletii watercourses, Hoia Hill — inside the Transyliafthnographic Museum,
the land slides from Eremia Grigorescu, DragalindJtiului Streets, that near the Bricks
Factory or those in#icea, Europa district, Groapa Mldui etc.

The hydro-climatic premises participate to someeixto the development of Cluj
urban area. The freatic aquifer, with a thicknemying between 1 and 11 m, benefits from
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a favorable porosity, with values ranging betweetrb@nd 0.27. The transmissivity of the
freatic layer in the Sorgal Mic river flat reaches values up to some hundrefinf/day.
Underground waters keep within the allowable pditgtiimits. The lack of public investments
in pluvial drainage systems, as well as the deficl@etailed or Zonal Urbanistic Plans,
induces dysfunctions in the water resources managem

Cluj-Napoca urban and periurban area is featurecthydiverse characteristics of the
active surface, fact that is mirrored in the diitgref the existing topo- and microclimates.
The topoclimate of slopes with southern exposubhe (ills Lomb, Sfantu Gheorghe,
Fanae, Hoia-Ceituia) is characterized through increased temperawamations and
intense local air flow. The topoclimate of slopaghwnorthern exposure (Hoia-Gatia and
Feleac Hills) presents lower thermic variations amtteased local air flow. The meadow
topoclimate is described by daily thermic variaiptemperature inversions and increased
frequency of winter phenomena that affect espacislbpes’ lower sectors. The urban
topoclimate conditions come to justify the attribtihat almost all large towns are endowed
with, “heat island”: decreased air moisture, awfidirected along roads, higher air temperatures.

The situation of the monthly average temperaturdates a minimum in January
(-3.4°C) and a maximum in July (+ 18@®). The highest temperature registered at Cluj-
Napoca meteorologic station was3C at 11 August 1994 and the lowest one -3% ®n
23 January 1963. The seasonal average values afelive air humidity are 85% in
winter, 73% during spring, 76% in summer and 82%rduautumn. The precipitations
regime indicates a maximum during summer - 246.1 6.8 mm in spring, 108.8 mm in
autumn and 80.6 mm in winter. The average nhumb#heoflays with precipitations is 139.4
938.2%0, the maximum frequency being registered ey Mnd the lowest in September.
Maximum amounts of daily (63.2 mm on 14 June 1988} monthly precipitations were
registered in June, while the absolute minimum eslicorrespond to February and
September. The atmospheric precipitations mighidad:limatic risks both through surplus
or deficit. The average duration of the snow cowaries between 90 days (1985) and 5
days (1972), while its thickness ranges betweend18 cm, the maximum value having
been registered in February 1984 — 57 cm.

Biogeographical premise§ he urban space morphology also mirrors the asudl
vegetation interferences. The natural or semi-aatgpontaneous vegetation is better
represented in the periurban area, but even thésels intense human-induced changes. In
the urban space, the ruderal and segetal vegetatimidely spread in relation to the human
interventions intensity (Cristea, 2002). The insegh urbanization contributedeside
agriculture, to natural ecosystems fragmentatiamests, with the most important role in
antierosion, appears in 2009 as isolated fragmenésyy of the approved Detailed and
Zonal Urbanistic Plans contributing lately to thienomenon @#get and Mnastur
Forests). Shrubs associations, also with antienasimle, are dominated by blackthorns
and hawthorns (Hoia and Melcilor Hills, avkstur Forest), while on the southern slope of
the Hoia Hill, some associations Bfunetum tenellaandCrataegeto-Prunetum fruticosae
were identified, probably penetrated from the plaiea. Some files of water buffalo in the
Central Park and in the “luliu Hiaganu” Park remind of the former young forestsjlavh
the plantations on the slopes of Melcilor and Salask Hills or those on the left slope of
Plestii Brook, with black and red pines, spruce tregkijte and Douglas fir trees, red oak
trees, were meant to reconstruct the protectioasterthat once existed there. As regarding
soils, within the urban area they were profoundbdified: alluvial soils in river meadows,
cambic chernozems, carbonatic phaeozems on slgieés,and pseudogleic hydromorphic
soils, intrazonal halomorphic soils etc.
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The socio-economic premisexplain the increased human pressure and their
consequences on the urban geomorphosites. Theéedeficban management has generated
important landscape dysfunctions induced mainlgdntemporary geomorphologic processes.

4. CLUJBUILT UP AREA MORPHODYNAMICS

In order to identify the way Cluj-Napoca manifeisssurban functions, our approach
has focused on the rapport between landscape-oeffeblic services availability and costs
— land acquisition price — land stability / instéiion short, average or undefined term.
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Fig. 3. Population Dynamics in Cluj — Napoca Municipality.

In 1930, Cluj-Napoca had 103.800 inhabitants, béegsecond town in Romania
according to the population number, alongsidédad Gala. In 1992, Cluj-Napoca keeps
this second place, being one of the seven townfdmania that exceeded 300.000
inhabitants. The demographic growing (Fig. 3) dateed increasing needs for locational
space. At the same time, the modern tendenciesividedfamilial nuclei have also
participated to the housing crisis.

Between 2005 and 2009, the Local Council has issoetice www.primariaclujnapoca.ro)
3357 construction authorizations for new constomgj extensions or improvements to
existing ones. The table and diagram in Figurestritees the relation between authorization
requests and the Municipal Local Council Decisitimst establish authorization issuance
during 2005 and 2009.

By correlating the information in the Detailed Unlistic Plans (DUP) with that in
Zonal Plans (ZUP) and in the General UrbanistinRfaUP), important disaccords were
registered. The major ones appeared in DUPs, ag thlans were modified each time the
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owner requested it, changes being approved relateatcess roads, built area, building
regime, green space arrangement etc. Buildings dcabrding to their Construction
Authorization should have had 1 floor, in realigvie 5 or 7 floors, the minimal geodesic
and technical norms being ignored and becoming #wmosed to technological and
geomorphic risks (such situations were identifiedtloe streets Edmond Nicolau, Negoiu,
Dimitrie Gusti, Huedinului, Basarabiei, Baltag, @ezPetrescu, Lombului, Féawedor,
Pometului, Uliului, Micesului, Artarului, Fagului, Busuiocului, Spicului, CosminulG@idobati).
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Fig. 4. Cluj Urban Dynamics as reflected in DUPs, ZUPs, LCDs

The real estate development determined the extensicthe built up area as well as
changes in the urban functions. The built up ase®nhics (1960 -148. 8 Km1989 — 159.

1 Kn?, 2009 — 179. 5 KA points out certain periods as the industrialira1960 -1989) or
the modern times with changes in life style thaluced the gradually incorporation of the
neighboring periurban areas to the urban body (BigThe urban aggression against the
extra murosterritory might be estimated by analyzing land wasifjon costs on the one
hand (12 $ / fin 1998; 15-20 Euro/frin 2000-2002; 250-400 Eurofrin 2007-2008) and
the intense competition between constructors, an dther. The deficit in qualified
workforce (attracted by the delusion of the occidesalaries on the building yards in
Portugal, Spain, Ireland or Italy) brought on thiej®uilding yards unqualified workers
and investors with various formations, from IT dpésts to doctors, lawyers or driving
instructors. Cluj got invaded by constructors amndding equipments. The requests for
Construction Authorizations exceeded the Urbanisom@issions analyzing power and
this fact has been realized much too late, somstimiegen buildings have been already
finished, in some cases even inhabited (the cagkeohouse building on Negoiu Street,
extensively propagated through the media). Thedmglyards began organizing on barren
areas, without any land improvements, without appade road access and in many cases
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by infringing DUP and ZUP stipulations. The constous were also the projects owners, in
very few cases other persons or public institutighscal Council for example) got
involved in this issue. The consequences were freapin some cases just during the
construction phase, while in others only after 3 gears.

Fig. 5. Cluj Built up Area Dynamics between 1960 and 2009.

Excavations made in weakly consolidated delluvighakits, excavations without
embankments that imbalanced slopes, the inapptepdiaposal of excavated material on
meadows, roads design along torrents thalweg are sspects that allow us in asserting
that the urban area has developed chaotically,cindua contrastive landscape both by
projection and by the constructor interventions.

The contemporary geomorphologic processes (guli@sents, land flows, slope
basal destruction) have increased in number amahsityy especially in the periurban area,
while some older ones, relatively stable, havetreated lately (land slides, land settling,
pseudosolifluxions).
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5.CLUJ URBAN AREA GEOMORPHIC VULNERABILITY

By correlating processes frequency (signs of intgbwith the total urban surface and by

calculating the instability index li (by using tE=RG formula: li = Fi /F x Si/S, where Fi —

total amount of instability signs/each instabiljpyocess, S — periurban total area; li —
instability index), we were able to classify thelnarable areas (high, middle, low) and
elaborate the map of urban area vulnerability ngerphologic processes (fig. 6).
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Fig. 6. Cluj Urban Area Geomorphic Vulnerability Map.

The study performed a quantitative and qualitatagsessment of the human
impact from the point of view of the socio-economianagement of the geomorphic risks
and hazards. The vulnerability zonation by ideimifythe process, its level of activity,
affected area and evolution tendency, determined peoposing four vulnerability classes:

— zone |, subzone la - high vulnerability to mass movement processasehtiality
and land settling (Sorgeni district and partially Gheorgheni andatikti, some of the
localities associated to Cluj Metropolitan Area &nB8icoa#, Dezmir, Apahida)Zone I,
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subzone Ib - increased vulnerability to mass movement prassseep, pseudosolifluxions,
gullying, favored by the geologic background madenterbedded clays, marls, sands,
cynerites (in the districts Gheorgheni, Andrei Mimau, Minastur, Buri Ziua, Figet,
Europa Vest, Grigorescu Nord, Gruia, Hoia#8é8a, Lomb, DAmbu Rotund, Chinteni, Iris);

- zone |l — with average vulnerability supported by weaks&nal processes
(trickles, gullies, torrents) or by totally or patfty stabilized ones (land slides) that are but
susceptible to reactivation (third upper sectothaf Feleac Hill, Zorilor district and the
periurban localities Sicea and Baciu);

—zone |l - with decreased vulnerability (the treads of thildle and upper
terraces, Bisericii Forest, astur Forest);

—zone IV — not vulnerable at all, tectonically and morphuaaiyically stabile
(Someul Mic river meadow and its terraces | and Il, edjvely the central district with
the squares Avram lancu, Uniriiagéli and Cipariu; some parts of the Grigorescuiragti
and Somgeni residential districts).

The zonation of Cluj urban area vulnerability mayve in the calculation and
assessment of the geomorphic risks, compulsoryegeowhen insuring goods and human
lives. The occurring probability of a geomorphiogess or hazard that induces a certain
risk should be known when setting up the insuraiate, the exposed goods and persons
and the estimated damaging level being ones ahth& important considered factors.
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DISTRIBUTION SPATIALE DES COULEES DE DEBRIS
CONTEMPORAINES DANS LE MASSIF DU C ALIMAN (ROUMANIE)

0. POF', V. SURDEANU, I.-A. IRIMU $, M. GUITTON 2

ABSTRACT. — Spatial distribution of contemporary debris flows in the Ciliman
Massif (Romania) The spatial distribution of contemporary debdisws of Giliman
Massif has been mapped using photo-interpreta®4 mission) and field survey. The
data was processed and integrated in a GIS (Geugedpgnformation System). We have
compared the surfaces of the 70 inventoried ddlosiss and of their affected basin areas in
order to identify the existing correlation betweha two parameters. In the&l@nan Massif

it seems that the debris flow distribution is cofied by certain factors such as the presence
of unconsolidated materials, the steep slopesrdimdalls, vegetation discontinuities, etc.
Despite the fact that the photo-interpretation sasie limits, by their combination with
field survey we can obtain good results in the nagpprocess at a regional scale of the
remote areas affected by debris flows.

Keywords:debris flows, spatial distribution, photo-interpagion, GIS, Gliman Massif.

1. INTRODUCTION

De nombreuses études confirment que les coulédélites sont des processus qui
jouent un réle morphogénétique majeur sur les wssabrupts de diverses régions
montagneuses du monde (Rapp, 1992 ; Coussot etiéte@A96 ; Becht et Rieger, 1997 ;
Kotarba, 1997 ; Bertet al., 1999 ; Boelhouwers &t al, 2000 ; Pech et Jomelli, 2001 ;
Eaton, 2003 ; Lorentet al.,2003 ; Wilkerson et Schmidt, 2003 ; Liu, 2007)nBde massif
volcanique du @iman, I'un des massifs montagneux appartenant éhé&ne volcanique
des Carpates en Roumanie, la distribution des esulé débris n'a pas fait I'objet d’études
antérieures, certains auteurs (Bojoi et Brgnd@85) mentionnant seulement leur présence.
Or, dans cette région plusieurs indices témoign#ohe activité géomorphologique
contemporaine des coulées de débris.

Nous nous proposons ici de cartographier et d'aealia distribution spatiale des
formes créées par les coulées de débris contempsraans le massif dual®nan. En
'absence de datations absolues, des preuves @ie die reconquéte végétale des dépdts
latéraux et frontaux) attestent que cette acticibditemporaine des coulées de débris
correspond a peu prés avec les derniers 100 ans.

Nous analyserons dans cet article seulement lahdison des coulées de débris
contemporaines qui affectent les versants « natoreles étages subalpin et alpin, c’est-a-
dire ceux qui n'ont pas subi d'influence anthrogigeomme c’est le cas de certaines
parties du massif fortement affectées par 'aciwiiniére (Pop et al., 2009).

! Univ. Babg-Bolyai, Cluj-Napoca, Roumanie / Univ. Blaise Pasdalermont-Ferrand, France,
olimpiu_p@yahoo.com
2 Univ. Blaise Pascal, Clermont-Ferrand, France, methguitton@hotmail.fr
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2. LES COULEES DE DEBRIS-TERMINOLOGIE ET FORMES
RESULTEES

Généralement, le termeceulée de débris> désigne soit le processus morpho-
dynamique, soit la forme de relief qui en résulRagp et Nyberg, 1981 ; Coussot et
Meunier, 1996). Les débris » possédent une plasticité réduite et sont représeqydr des
matériaux hétérogénes mobilisables, provenant digsbtd d'origine variée: dépbts
colluviaux (érosion aréolaire), sols résiduels @oésation), dépbts morainiques (activité
glaciaire), dépbts pyroclastiques (activité volgamei explosive) ou terrils miniers (activité
anthropique). Leur texture est caractérisée paleumélange de sables, graviers et blocs
auxquels s’ajoutent, en proportion variable, dis, sirgiles et limons (Hungr, 2005).

En tant que processus morpho-dynamique, «iceulée de débris sreprésente
I'écoulement trés rapide d'une masse de débrisémtan eau, non-plastique (index de
plasticité < 5% dans la fraction fine et sable)plgg des chenaux a pente forte (Hungr, 2005).
C’est un type de processus intermédiaire entrglissements de terrain superficielles et les
coulées hyperconcentrées (Coussot et Meunier, 188kenmann, 1999) qu'on observe
lors des crues torrentielles dans les zones moetsgs. Le grand nombre d’études qui
décrivent les contextes géologiques et morpho-tiquas favorables a la présence de
I'activité des coulées de débris dans de diverég®nsconfirme le caractére azonal de ce
processus (Decaulne, 2001).

Un systeme de type « bassin de coulée de débfigurg 1) inclut les zones
d’érosion et celles d’accumulation, celles-ci reerdant des sous-systéemes distribués
spatialement de maniére suivante (Hungr, 2005) :

- les cicatrices d’érosiondans la zone d'initiation ; leur morphologie ralpéde
caractére d'un glissement superficiel ; habitueletm leur localisation est située a
I'intérieur des bassins hydrographiques d’ordr@7ésqu’a ceux de deuxiéme ordre ;

- les chenaux ou ravingdans la zone de transport, bordés ou non par @gdtsl
paralleles (levées) ; des barrages dus a I'accuionltemporaire des matériaux peuvent se
constituer dans les ravins empruntés par les ceuléedébris, ce qui peut amplifier les
effets du phénoméne dans certaines conditions ;

- les lobes et levées latéralakans la zone d’accumulation, qui constituent leecod
colluvial ou cdne de débris ; ces accumulationg somvent délimitées par des chenaux
temporaires formés par des changements ou re-{dimg@vulsions) de I'écoulement sur la
surface du cdne de débris; les matériaux constitlerdépdt varient par rapport a la
distance de I'apex du céne (les matériaux les gtassiers s’accumulent sur des épaisseurs
importantes dans la partie supérieure du dépadjdayue dans la partie distale du celui-ci
s’accumulent plutét des matériaux fins sur dessSeairs plus réduites ; les dépdts plus
anciens peuvent étre en partie ou totalement rectaupar les matériaux déposeés par les
matériaux transportés par les derniéres couléegliés.

Le volume du dépdt est souvent utilisé comme eri@ur classifier les coulées de
débris. INNES (1983gn distingue ainsi quatre classes) grande échelle (> 10000)mb)
échelle moyenne (1000 — 10000%) rrt) petite échelle (1 — 1000 d) micro-échelle (< 1

Récemment, Jakob (200pjoposait une classification basée sur le volumelébit
maximal et la superficie inondée par la coulée élarid, définissant 10 classes différentes qui
correspondent & des volumes allant de < 10? nésgla) jusqu'a fom? (classe 10). Dans la
plupart des études, les auteurs différencientdakées de débris de versant et celles empruntant
des chenaux pré-existants. On utilise aussi clseauieurs frangais le terme « lave torrentielle »
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ou ceux de la littérature anglo-saxonne « debow #f, « debris torrents ». Ce dernier terme

correspond pour les auteurs canadiens avec leSesouhnalisées le long des torrents et des
chenaux des rivieres de montagne, leurs dépéts étastituées de matériaux inorganiques

mélangés avec des restes de végétation (Van D#88).1Le déplacement des matériaux et

I'érosion la plus intense s’effectuent généralenterbng des chenaux et donc on peut parler
d’'un processus d'érosion linéaire (Becht et Riet@®y7).

Fig. 1. Les composants d'un systeme coulée de
débris (d’'apres Sterling, Slaymaker, 200avec
modifications) :1 — bassin (zone source) ; 2 — ravin
(zone de transport) ; 3 — apex du cbne ; 4 — céne d
débris (zone de dépbt); 5 — coulée de débris
récente ; 6 — lobe du dépbt.

Plusieurs facteurs (topographiques,
géologiques, hydrogéologiques, hydrologiques,
géomorphologiques, phyto-géographiques,
anthropiques) peuvent se réunir pour favoriserdelahchement des coulées de débris.
D’'une maniere générale, on considére qu'au moiis tronditions sont nécessaires pour
gu’'une coulée de débris soit initiée (INNES, 1983annet-Staub, 2001) : présence du
matériel mobilisable dont la cohésion est faiblenalle ; présence d’eau en quantité suffisante
pour fluidifier le matériel par la surpression istitielle; une pente suffisante (plus de 25°)
pour dépasser le seuil critique d’écoulement.

En ce qui concerne ce dernier facteur, on consgfaéetout versant abrupt situé
dans n’importe quel contexte morphoclimatique detviusceptible d’'étre affecté par les
coulées de débris. Le phénomene peut se produine &pport en eau rapide s'effectue par
des pluies intenses ou de longue durée (Caine, ;1@86non et Ellen, 1988), combinées ou
non avec la fonte rapide de la neige, fonte nipale (Decaulne, 2005). Dans les chenaux
creusés dans un substrat compact, c’est I'accuionldes matériaux fournis par d’'autres
processus (chute de blocs, petits glissementseliement, pipkrakes, avalanches de neige,
etc.) qui favorise l'activité des coulées de débkiss cycles gel/dégel dans le sol et la
présence printaniére tardive de la neige dans el fdes ravins jouent aussi un role
important dans la préparation du matériel qui seabilisé par les coulées de débris
(Bardou et Delaloye, 2004). En I'absence de ne@esuccession des cycles gélifs peut
détruire les agrégats du sol (par la croissance aiggilles de glace ou de la glace
interstitielle, suivie de la fonte de cette glaed)ainsi réduire la cohésion entre les
particules. Cela détermine la formation d'un stdekmatériaux disponibles qui sera plus
facilement mobilisé par les coulées de débris,safgr@égel partiel ou total du sol. Un sol
gelé en profondeur ou la présence d’'une couchesigde mdurée sur ce sol, peut former un
plan de glissement exploité par la coulée de débng longue présence de la neige au sol
représente aussi un facteur restrictif pour la tatgh, celle-ci n'arrivant pas a s'installer si
le couvert neigeux persiste au sol. Les cycles tafife des plantes déja installées sont
retardés en fonction de I'évolution spatio-templerale cette couverture nivale et par
conséquence le rble protecteur que la végétatiomgontre I'érosion est diminué.

35



O. POP, V. SURDEANU, I.-A. IRIMY, M. GUITTON

La vitesse de recharge des chenaux présente umelegnzariabilité spatio-
temporelle et donc I'activité des coulées de débrnistermes de fréquence et magnitude
(Jakob et al. 2005) est en étroite liaison avefaceur.

3. LA ZONE D’ETUDE

Le massif du @iman (figure 2) fait partie de la chaine volcanique située adsiu
des Carpates Orientales. Avec une superficie ded#U2000 km? et I'altitude maximale de
2100 m (sommet du Pietrosu) il est le strato-voleaplus grand de la chaine volcanique
des Carpates. L'activité volcanique présente damédion entre 7 Ma et 11 Ma (Seghedi et
al., 2005) a édifié cet immense strato-volcan atigée pendant plusieurs phases de
construction et de destruction. Dans la partie reéstdu massif, une caldera volcanique
d’'un diametre de plus de 10 km, avec une ouvenare le NNE, expose a I'érosion ses
parois pentues, coupées dans une succession géasii# dépodts pyroclastiques, coulées de
lave et corps intrusifs. Le réseau hydrographiquexploité les grandes directions
d’inclinaison imposées par le relief, les rivieresercant une érosion différentielle des
roches volcaniques (Dic 2004). Les formes d’origine glaciaire sont augstsentes
(Somean, 1932; Naum, 1070) ainsi que celles évoluées daa conditions périglaciaires
(Ichim, 1972). La forme et la pente des versantsimdissif peuvent avoir une origine
volcanique ou volcano-tectonique (démes, parois lalecaldera), fluviatile (érosion
régressive des parties supérieures des bassirmt@rsglaciaire (parois des cirques) ou
périglaciaire (couloirs d’avalanches, cornichesdidlisation dans des coulées de lave).

La partie centrale du massif posséde les altitusieamales et la proportion la plus
importante de versants pentus. Les différents steggemorpho-climatiques ont modelé
successivement les versants déterminant la lotialisdes pentes élevées. C'est cette zone
centrale du massif que nous avons choisie poue @btrde. Elle réunit les versants les plus
pentus a la limite supérieure de la forét des &tagialpins et alpins ou les conditions
morpho-climatiques favorisent I'activité des codl@e débris.

4. METHODES
4. 1. La photo-interprétation et la cartographie sleoulées de débris actuelles

Dans une premiére phase, les cartes topographig26600 de la région ont été
scannées et géoréférencées. En utilisant le logieeMap 9, un modéle numérique de
terrain (MNT) d’une résolution de 10 m a été ré&alise réseau hydrographique a été
numeérisé a partir des mémes cartes topographiques.

Pour cartographier les coulées de débris de notre @d'étude, nous avons utilisé
des orthophotoplans de la mission 2005 de I'Agevationale du Cadastréiqure 3). Sur
ces orthophotoplans, la couche « courbes de niveaété superposée, permettant ainsi une
meilleure reconnaissance de la topographie.

Nous avons délimité ensuite des polygones, en suies contours des formes
créées par des coulées de débris actuelles: lagiogs suivies de formes allongées (des
ravins, des levées, des dépbts), bien visiblearaictérisées par I'absence de la végétation.
A partir du MNT obtenu, le méme logiciel nous arper de générer automatiquement la
carte hypsométriqudigure 4) nécessaire pour comparer les altitudes des ztmndépart et
celles atteintes par les coulées de défigarge 5).
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La carte des pentes nous a permis de détermingalses de pentes qui favorisent le
départ des couléesigure 6). Certains paramétres morphométriques (longudargeurs,
superficies) ont été obtenus par des calculs adigues en prenant en compte le MNT.

Fig. 2. Localisation du massif duaman et de la zone étudiée.

4. 2. Limites de la cartographie & partir des phstaériennes

Bien que dans notre cas l'utilisation des orthopplains reste d’'une grande utilité
en ce qui concerne la rapidité, la facilité, lesitsoéconomiques de réalisation de la
cartographie, certaines limites de cette méthodse :

a. Sur les images, la neige concentrée surtout dansol@oirs, masque les zones
affectées par les coulées de débris ;

b. La présence de la forét ou des arbustes peut céehetépbts ou les formes
d’érosion créées par les coulées de débris ;

c. Des erreurs d'échelle de photo-interprétation agipaent aux différentes
étapes de réalisation des cartes ;

Pour améliorer les résultats, l'analyse de cesstygerreurs et leur prise en
compte est nécessaire et cela pourrait faire ltalbjgne autre étude. Cette analyse n'a pas
été réalisée dans notre cas et donc les résulta&nis pourraient étre plus ou moins
différents de ceux qu’on obtiendrait en effectude® mesures directes sur le terrain.
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4. 3. Le travail de terrain

Le travail de terrain nous a permis la vérificatidas résultats de la photo-
interprétation. Il ne remplace pas le travail deagraphie a partir des photos-aériennes,
mais il permet de vérifier et compléter l'invengaites coulées de débris obtenu initialement.

Fig. 3. Exemple de coulées de débris identifiées syphesos aériennes.

Une fois la validation terminée, les nouvelles infations obtenues sur le terrain
ont été introduites dans la base de données disamees sous forme cartographique. Ces
documents réunissent des couches d’informationéd@amcées et drapées sur le MNT au
pas de 10 m.

L’'avantage d'intégrer I'information issue de la phinterprétation et du travail de
terrain dans un SIG (Systéeme d'Information Géogig), est qu'il permet de superposer,
en fonction des besoins, des informations provedardiverses sources. A cela s’ajoute la
facilité avec laquelle on peut réactualiser cetteebde données, & mesure qu’on dispose de
nouvelles données.
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5. RESULTATS

Le travail de photo-interprétation et de terrainsi@a permis l'identification de 70
coulées de débris qui affectent les versants abdagois la partie centrale du massif.

La distribution spatiale de ces coulées de débr&téaassociée avec l'altitude
(figure 4) pour faire ressortir les classes d’altitude gwidfrisent leur activité.

Dans lafigure 5 est représentée sous forme graphique la cornélagittre
l'altitude maximale de départ et celle minimale lagartie inférieure du dépdt de chacune
des 70 coulées de débris identifiées. On constatdagplupart d’entre elles sont distribuées
sur les versants entre 1500 m et 2000 m d’altitadequi correspond généralement avec la
limite supérieure de I'étage forestier (vers 1700 Irdtage arbustif subalpin (entre 1700-
1900 m) et avec la partie inférieure de I'étage piesries alpines (vers 2000 m). Sur la
carte, on observe aussi que les étages des arlsuktatpins et celui des prairies alpines
favorisent la localisation des zones de déclenchenlees conditions climatiques qui
dépendent de l'altitude entrainent la raréfactien lal végétation dans ces étages. Par
conséquent, le réle de protection joué par lesaesparbustives et celles herbacées contre
les coulées de débris devrait étre beaucoup ptlistréomparé a celui des foréts.

Une autre corrélation a été faite entre la distidvudes coulées de débris et les
pentes des versanfiglire 6). On constate que la localisation des couléesttheisiest liée
exclusivement a la présence de deux classes despertle de 15°-30° et celle de >30°.

Nous avons considéré que chaque coulée de débriganrise a l'intérieur d’'un
bassin-versant qui favorise I'accumulation de I'eadles matériaux vers les concavités des
versants ou le long des chenaux préexistants. trélabon entre la superficie de la coulée
de débris et la superficie de son bassin-versaté aeprésentée sous forme de graphique
dans lafigure 7. Les valeurs des superficies affectées par chades&0 coulées de débris
ainsi que les superficies de leur bassins-versaréteé calculées sur le MNT.

6. DISCUSSIONS

Certaines aspects morphologiques des segmentsliéesvd’ordre inférieur qui
descendent du massif peuvent étre mieux expligu#s connait la distribution des coulées
de débris et leurs effets morphologiques (Butl®f12; Stock et Dietrich, 2003, 2006). Les
zones de stockage temporaire des matériaux surelsants ou le long des couloirs de
transit vers les lits des rivieres sont étroitem@ds a la présence spatio-temporelle de
l'activité des coulées de débris. La distributioa & végétation par étages est aussi
perturbée par ce type de processus.

Dans les Alpes, Becht et Rieger (199t observé qu'il existe une corrélation
entre la superficie du basin-versant et celle dadées : quand la superficie du basin-
versant augmente, la superficie des coulées desdgligmente elle-aussi. Le graphique de
la figure 8 confirme cette observation dans lediasassif du @iman. Mais ici, la courbe
des superficies des bassins versants ne suit paedeelle des superficies des coulées de
débris. Cela pourrait étre expliqué probablememtlpaprésence d’'une grande variété de
facteurs : contextes géologiques et morphologiquegbles (présence ou absence des
matériaux meubles, longueur et pente des versan#bles, étagement de la végétation, etc.).

Actuellement, dans les zones source, la fissuratienla paroi rocheuse sous
l'action des cycles de gel/dégel et d'’humidificati@ssiccation est encore active et
contribue au recul de la paroi de lave, en fouarisen permanence des matériaux.
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Fig. 4. Distribution des coulées de débris par classkitd@des.
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Fig. 5. Corrélation entre 'altitude maximale et I'altite@ninimale
des coulées de débris.

Quelques indices prouvent que ces phénomeénes saoteeactifs, comme par
exemple 'accumulation des gélifracts sur le coureigeux, la fissuration des parois rocheuses
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constituées de laves andésitiques et I'absenchctess sur les blocs tombés a la base de ces
parois. Les blocs des tabliers d'éboulis stablesiéds dans des contextes périglaciaires plus
favorables sont couverts en grande partie partdgieg de lichens vivants ou morts, ce qui
prouve que le type de roche ne constitue pas teufatimitatif de la croissance des lichens.
Mais l'intensité des processus de désagrégatiormmupe actuelle est beaucoup plus réduite
par rapport a celle qui a été nécessaire pendapelodes favorables a la formation des talus
d’éboulis qu'on retrouve partout sur les versantsnassif.

<5°

{ iCours d'eau .
g l----- premier ordre Es ;15 A
) £, deuxiéme ordre 15°-25

y Coulées de débris]— troisieme ordre 25°-40°.0
+ Sommets j—— quatriéme ordre >40°

Fig. 6. Distribution des coulées de débris en fonctiondasses de pente.

La quantité réduite des matériaux fournies parésadrégation mécanique et leur
vitesse d’'accumulation dans les chenaux devraittdimi’activité des coulées de débris
(Bovis et Jakob, 1999 ; Jakob et al., 2005). Maisis avons observé que dans le massif du
Calimani, les dépots pyroclastiques altérées doesti des sources de matériaux facilement
mobilisables, qui ne limitent pas ce processus.

Les cartes géologiques qui existent sont a grantdellé (1/20000) et leur utilité
devient trés réduite pour ce type d'approche siveut réaliser une étude précise. Une
cartographie détaillée des types de substratst skma¢ nécessaire pour mieux expliquer le
réle du facteur géologique dans la localisatiorestcaractéristiques géomorphologiques
des zones de départ des coulées de débris.
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Dans le massif du#liman, les coulées de débris de versant sont kxegi sur les
parois des cirques glaciaires tandis que cellesallée suivent les directions des cours
d’'eau d'ordre zéro jusqu’'au deuxiéme ordre. Il siematit que la longueur du versant, la
pente de celui-ci et celle du chenal en profil itudjnal jouent un réle majeur dans la
distance parcourue de la coulée de débris et devidume. Ainsi, dans les cirques, les
distances plus courtes sont liées a la longueupdess et a la pente des moraines, tandis
gue dans les vallées les distances parcourueplesnbngues.

Superficie des SUPERFICIE DES COULEES DE DEBRIS Superficie des
coulées de —— SUPERFICIE DES BASSINS VERSANTS bassins-versants
débris (m?) (m?)

70000 + - 700000
60000 +— - 600000
50000 + - 500000
40000 + — 400000
30000 + - 300000
20000 + - 200000
10000 + - 100000
0+ -0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70
Numéro de la coulée de débris et du bassin-versant

Fig. 7. Corrélation entre la superficie (m2) affectée pardoulées de débris et la superficie (m2) de
leurs bassins-versants.

7. CONCLUSIONS

La cartographie des coulées de débris contemparaipartir des photos aériennes
et des observations de terrain représente une @regiape dans I'étude de ce phénomene.
Bien que plusieurs limites existent, cette méthaldeere utile dans le cas des études visant
a inventorier la distribution du phénomene a I'eniske d’un massif montagneux.

Les cartes réalisées sous SIG et les paramétrgshométriques des coulées de
débris mesurés indirectement (sur les cartes)rettdéiment (sur le terrain), montrent la
variabilité de la distribution spatiale des couldks débris actuelles dans le massif du
Ciliman : variabilité altitudinale des zones de dépades distances parcourues, variabilité
des superficies affectées, différences dans l'oeigles matériaux constituant la masse des
débris de la coulée, etc. En fonction de leur vapetles sont de petite et moyenne échelle,
d’'aprés la classification élaborée par INNES (1983)

L'étude axée sur la dimension spatiale pourrait éombinée avec celle visant a
retracer la variabilité temporelle de I'activitésdeoulées de débris. Pour atteindre ce but,
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les meilleurs résultats sont obtenus en combin&miqurs méthodes : si on réunit les
informations extraites des photos aériennes desionis anciennes, celles obtenues par des
méthodes dendrogéomorphologiques et celles provedes archives (Strunk, 1992 ;
Santilli et Pelfini, 2002 ; Jomelket al, 2004 ; Stoffel et al., 2006 ; Bollschweiller at,
2007), on arrive & des résultats satisfaisants eonat la fréquence de l'activité des
coulées de débris anciennes.

Remerciements Les auteurs remercient vivement Armelle DECAULMNE ses
remarques et suggestions qui ont contribué a l'éndion du manuscrit et d'avoir
corrigé la version frangaise de ce texte.
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MORPHOMETRICAL CHARACTERISTICS OF THE
TRANSYLVANIAN PLAIN RELIEF

V. SOROCOVSCHIY, ST. BILA SCO? CS. HORVATH?®

ABSTRACT. — Morphometrical characteristics of the Transylvanian Plain relief. The
morphometric characteristics of the relief were paoted directly from the digital elevation
model which was created from the 1:25.000 topogramiaps. The main computed parameters
were height, inclination, slope exposure, fragntemtalepth and density, as well as the plan and
the profile curvatures. In order to distinguishdasailed as possible the change values in the
studied region, the above mentioned morphometranpeters were calculated on a grid support,
with a pixels’ dimension of 10 x 10 m. The studysiat an appropriate assessment of the relief
morphometric parameters as primary attributes ef gbographic individuality of this large
intracarpathian area, known under the name of thasylvanian Basin. At the same time the
main parameters’ differentiation was also studieth@ region’s geographic subdivisions level.
The relief morphometric characteristics and itolibgical features represent the most important
premises in the generation and evolution of geohicap risk phenomena that endangers the
rural settlements in the Transylvanian Plain.

Keywords. Transylvanian Plain, morphometric parameters, s|ofiagmentation depth,
fragmentation density.

1. INTRODUCTION

The Transylvanian Plain is the smallest unit of Transylvanian Plateau three
subdivisions, sharing 26% of this hilly region, tpair the large intracharpathian area known
under the name of Transylvanian Basin.

Situated in the central-northern part of the Tréreyian Basin, between the
mountainous picks of thealmani in the east and the Apuseni Mountains indbatheast,
the Transylvanian Plain appears as a low wavy redio the east, the transition to the
Eastern Carpathians #lBnani and Bargu Mountains) is made gradually through a
complex relief of hills and basins. Oppositely tee thilly areas in the south (Tarnave
Plateau), west and north (SognBlateau), the Transylvanian Plain appears as a&rlow
region, slightly forested, with numerous pondsatitd along the main river valleys and
with predominant agricultural grain areas.

In spite of an apparent uniformity of landscapethia region between the Sogne
and Murg Rivers, the physical-geographic characteristicsy igrritorially, fact that
imposes the necessity of establishing two infesiuits (Figure 1).

The Somea Plain, in the north, includes the territories drainedthg tributaries of
Somaul Mic and Somgul Mare Rivers, and it is characterized by thegues of a lower area in
the center, bordered in the west, north and eakigher hilly regions. This subunit, named also
Colinele Tnalte Plain, includes three subdivisiaith distinctive geographic features (Figure 1).

! Romanian Academy, Cluj-Napoca Subsidiary, Romarniagié svictor@geografie.ubb.cluj.ro
2 Romanian Academy, Cluj-Napoca Subsidiary, Romaniaail:shilasco@yahoo.com
3Romanian Academy, Cluj-Napoca Subsidiary, Romaniaaithcs1000@yahoo.com
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Fizes Plain lies in the median part of the region, modele@atructure of domes and
short anticlines, made up by Sarmatian and Baddniamations. The relief presents smaller
hills with altitudes that reach 400-450 m only ba tvatershed. Significantly fragmented and
intensely affected by erosional processes, thes faite deforested and used mainly for
agricultural cultures. The wide valleys charactegzthe upper courses of Mgland Fize
Rivers as well as the decreased runoff slope favikeappearance of artificial ponds.

Sic Hills, situated in the northeastern part of the regioasgnts diapir structures
and salt formations mirrored in abrupt cuestasdues peaks (between 450-500 m), large
monoclines, local combes or salt lakes. Besiddatge dominant villages, small ones also
develop, with mainly agricultural functions.
Unguras Hills are located in the northern part of the TransymanPlain,
representing the highest part of the unit. The widemal folds maintain a relief that
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Fig. 1 . Transylvanian Plain geographic subdivisions
(after Geografia Romaniei, Ill, 1987).
Some Plain: I. 1. Fize Plain; I. 2. Sic Hills; I. 3. Ungusa
Hills; I. 4. Lechinta Hills.
II. Mures Plain: Il. 1. Sirmas Plain; 1. 2. Madaras Hills;
1. 3. Coasta Grindului

exceeds 600 m, generally
poly-cyclically modeled,
with high relief energy and
abrupt slopes. The rivers
have strongly deepened,
pointing out the diapir
structures, represented by
salt outcropping. The wide
watersheds alternate with
narrow valleys deepened in
salty Badenian deposits. The
forested areas are largest
compared with the other
subunits of the SomgePlain.

The watersheds are cha-
racterized by a relatively
humid (700 mm/year) and
cold (7-8°C yearly average )
climate, large forested areas,
considerable pastures and
grazing fields developed on
brown strongly podzolic soils.

On the lower altitudinal
steps, the agricultural cultu-
res and the orchards are cha-
racteristic.

The poor accessibility is
explained also by the lack of
modern communication lines
which could facilitate the
connection between the
small villages in the basins,
the deep valleys and those
on the watershed.

(Geografia Roméanieill, 1987).
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Lechirra Hills, between the MeleandSieu-Dipsa valleys, develop from the south
up to the Somgil Mare — Murg watershed and are described by heights betweei»3®0
m. The relatively friable lithological substrate drs, clays, sands and tuff intercalations)
induced an intense relief fragmentation. Between hlils intensely affected by torrents,
landslides and erosion, wide valleys are locateih Wwumid river meadows used for
pastures or hosting ponds. The common and turk&yfa@ests remain isolated on the
watersheds, while in the vicinity of salt areas alophyte vegetation appears. In the
northern part of the unit, orchards and vineyardsvail, while in the south, the grain
cultures. The settlements in this part are usudl§ined by their name that contain
frequently the word “Campie” (Plain).

Mures Plain includes the area between the Mukéaley in the south and the
watershed between the Mgiend SomgRivers in the north. The east limit is given bg thut
Valley and its affluent Lunca River. On its westsitie, the wide ArigValley, towards which
the plain ends with an abrupt cuesta front anduilédeveloped channel of Florilor River.

The altitude remains between 350 and 450 m, witbxaeption represented by the
structural remains modeled on resistant rocks ,(tgfft stone, limestone), which are
described by altitudes (500-550 m) above the awerége highest altitudes are reached on
the margins, in the northern, western and eastams pf the plain, from where the altitudes
decrease to the middle, marked by the Paraul dep@aRiver.

The terrain degradation by erosional and landslilecesses have reached
significant proportions, induced also by the desirgg forested areas (only 6-7 % of the
total surface), which could have prevented the mateents concentration and deepening.
The small runoff slope of the main rivers sustaitredcreation of numerous ponds.

The climate (average yearly temperatures of ®9and precipitations between
500-550 mm) and the biopedological cover partidiides, as well as the large extension of
the arable areas justifies the term “plain” in tie@me of this Transylvanian Plateau unit.
The Mure Plain is characterized also by the highest spoé#ite word “Campie” (Plain) in
its settlements name.

In the Murg Plain there are three compartments with distiectieographical
characteristic (fig. 1).

Sirmas Plain, represents the central compartment of the regmrering generally the
hydrographic basin of the Paraul de Campie Rivieac&irally, almost exclusively, it is part of
the dome zone. The watersheds are frequentlyitadak of 450-500 m, with some exceptions
in the northern part where they are lower (aroud@ ). The valleys are wide, with complex
terraces after the domes configuration which theryeprate and with marshlands on the flood
plain. There are numerous fishery ponds on theuPde&Campie River and on its tributary, the
Sesu River. The small- and middle-sized villages/@ite many with names that contain the
words “Campie” (plain) and “Fare’ (pasture).

Madaras Hills, also known under the name afdaras Hills, lie the eastern part of
the Mureg Plain, between the Comlod and Mg Rivers. Benefiting from the more resistant
lithology, the altitudes remain at higher levelS@500 m). The position and the altitudinal
values of the relief influence directly the clin@tiparticularities (annual average
temperatures of 8 and 8°%6, more significant precipitations between 650-70f) and
forestation values sometimes reaching more tha%2ff the area of some communes. In
contrast with the watershed peaks, the valleysadde and present a significant maturity,
offering good conditions for creating ponds in k& and marshy floodplains, like those in
theSar Valley.
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Coasta Grindului hills also named by Gr. Pop (2002) the Aiton —sadéra Hills,
represent the western compartment of the regicr)apping mainly the hydrographic basin of
the Larga River. They includes a small area whimh jan association of asymmetrical
watersheds separated by large cuesta fronts, wibiatlop gradually from the Agevalley to
the Ludy Valley. The peaks reach 500 m, while in the valléhe altitude decreases under 400
m. The forest vegetation is almost missing anditiferested terrains are significantly degraded
by the cuesta fronts. On the watershed and on thctine slopes, there are grain cultures
favored by the mild climate and reach soils. Théeya are mature, with wide meadows
favorable for creating ponds and semi permanemeriiss. The little villages located down on
valleys or on watersheds, with scattered formsrastin structure with the compact ones in the
vicinity of the Turda - Gura Arigilui Corridor.

2. RELIEF MORPHOMETRIC CHARACTERISTICS

2. 1. Relief altitude

This morphometric parameter plays a major rolehi dppearance and evolution
of geomorphic risk phenomena, determining the akttonality of the main climatic and
hydrological elements (runoff) etc. Thus, in thev@®p Plain we observe a general increase
of the relief altitude from south to the north. @re contrary, in the MugePlain, the
general increase tendency is from center to wektlass intensely, to the east. (Figure 1).
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Fig. 2. Transylvanian Plain
weight of the altitudinal intervals area (*

If analyzing the weight of the main
altitudinal levels throughout the region, one can
remark that the 351 — 400 m interval represents
34 % from the total surface (3899,2 Rrof the
Transylvanian Plain. Followed with approxi-
mately the same weight the 401 — 450 m
interval (24 %) respectively the 301 — 350 one
(23 %). Considering that the altitudinal intervals
under 400 m represent almost two thirds (64,8 %)
of the Transylvanian Plane, we can explain the
main components composing this specific low
hilly area. The altitudinal levels over 451 m
represent only 11,7 % from the studied area
(Figure 2).

In comparison to this general situation,
many differences were identified between the
main geographic subunits. In the Sgnidain,
the major weight corresponds to the 351-400
altitudinal interval (Figure 3), excepting the
Ungurg Hills where the percentages repre-
senting the 50 m intervals between 251 and 450

are equilibrated, sharing values between15-20 Yu(€i3). The interval between 301-350 m
has the second place, representing 20 and 28 % thensurface of the SomePlain

subunits (figure 3).

We have to notice that in case of the UnguHdls, the altitudes over 500 m share

the major percentage, the highest from al the dtdbun the Transylvanian Plain,
representing 9,1 % of the subunits total area.
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In the Fizg Plain and in the Lechia Hills, the altitudinal intervals over 500 m
slightly exceed 2%, while in Sic Hills they hardighieve 1 % from the subunit surface.

In case of the MugePlain the highest weight appears also in the oaslkee 351-
400 m altitudinal interval, with 40 % in thérgnas Plain and 34.5 % in the aMara Hills.

In Sarmas Plain, the succeeding interval is that of 301-850with 27 %, and in
the other two subdivisions the 401-450 altitudimaérval with 25 % in the case of the
Grindului Hills and 28.4 % in the case ofatliras Hills (fig.4). The areas with altitudes
over 500 m represent a very small percent, 0.6 Sarimag Plain and 1.1 % in Btlaras Hills.

40

%

5

— — 1

227-250 251-300 301-350 351400 401450 451500 501550 551600 G01-630
B Fizes Plain A Sic Hills A Unauras Hills B Lechinta Hills

Fig. 3. Somg Plain geographical subunits - weight of the
altitudinal intervals.

rzz

251-300 301-350 351-400 401-450 451-500 501-550 551-600

B8 Sarmas Plain Madaras Hills B Grindului Hills

Fig. 4. Mures Plain geographical subunits - weight of the
altitudinal intervals.

2. 2. Geodeclivity

Inclination is one of the
variables that determine the
transformation of the potential
energy into kinetic energy. The
determined values of this para-
meter were reclassified taking
into account the thresholds that
contribute to the triggering or
evolution of the geomorphic
risk processes.

Finally we obtained five
inclination classes, the highest
weight representing the class
between 5,1 and 10with 49 %
of the entire area. The succe-
eding classes, with signifi-
cantly lower values, are the 2.1
- 5% and that between 10.1 and
15° (Figure 4).

The areas representing
the smallest inclination, under
2° have a considerable weight
in the studied region (11%),
while the areas with highest
inclination, over 17 represent
only 1 % of the entire area.

49



V. SOROCOVSCHIST. BILASCO, CS. HORVATH

v ST
sy,

LA NN

0-2 2-5
10-17 =17
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Fig. 6. Map of the inclination categories
in the SomgPlain
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The analysis undertaken at the
level of the Transylvanian Plain subunits
points out that the best represented incli-
nation class is that between 5.1 and®10
with 53 % at Lechita hills, 50 % at FizePlain
and 49 % at Sic Hills andaBnag Plain.

In all the Murg Plain subunits,
and in the case of Sic and LedairHills in
the Some Plain, the succeeding inclination
class is that between 2,1 and, Sepre-
senting 23 % or even 32 % from the studied
region. In exchange, in the FigPlain and
in the Ungura Hills, the next class is that
between 10.1 and i7representing 25 and
29 % from the subunits area.

If analyzing the inclination map,
an important remark should be done: the
relatively horizontal areas (a slope between
0 and 2) describe, in general, the alluvial
plains along the major water courses, stimu-
lating floods and over-humectation pheno-
mena during spring, or after summer con-
vective or frontal rains.

An interesting category is that with
values between 2,1 and Bharacteristic to
areas that lacks geomorphic risk pheno-
mena, located especially in the third inferior
sector of monoclinal slopes.

Usually, these areas are the most
favorable for agriculture or built human
structures. There are also cases in which this
territorial category is affected by allochton
material accumulation (torrents’ dejection
cones, deluvial materials from land slides).
This inclination category also describes some
interfluvial areas in the FizePlain, Sic
Hills and Sirmas Plain.

As mentioned before, the most
frequent inclination class is 5,1 -f0The
inclination values in this category stimulate
landslides on cuesta slopes and on the third
upper sector of monoclinal slopes. The
areas with more than 1hclination appear
sporadically in the UngugaHills (4%) and
Fizes Plain (2%), and very scarcely (under
1 %) in the Lechita and Midaras Hills, and
also in the Coasta Grindului. Landslides and
intense erosional processes were identified
in these areas.
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2. 3. Relief energy. Fragmentation depth

This morphologic parameter is strongly relatedhe petrographic structure and
reflects the various rivers’ deepening stagesrasalt of base levels changes. As a result of
the drainage network deepening, the relief eneegyasents a parameter that describes the
altimetric amplitude on which the actual geomorphicocesses could develop.
Fragmentation depth is a determinant factor intthasformation of potential energy into
kinetic energy. The values of this parameter ateemely variable within the analyzed
geographic space.
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Fig. 7. Weight (%) of the various

relief energy levels. Fig. 8. Relief energy map of the Transylvanian
Plain

The maximal values, grading over 200 m, describalsareas in UngugaHills (4 %)
and Fize Plain (2 %) and represent only 0,93% from theawr'gi total surface (Figure 7).
These values are determined by the closeness ®adimg low base level and to Dej local
subsidence (Figure 8). The increased relief eneegylers difficult the inhabitants’ or
goods’ access or evacuation in case of disastéesvalues between 100 and 150 m are the
most frequent in all the geographic subunits, reerh7 % in Lechira Hills and 62 % in
the Sirmas Plain.

Exceptions in this respect are the kifdain and the UngugaHills where this
interval represents only 51 and 38 % from the smiface.

The human settlements are located in areas witledsed relief energy, between
0 and 100 m, category that represents 52 % fromtdated surface and which is also
extensively represented in all the subunits. Exoaptare the UngusaHills where this
interval shares only 29 %, also inducing a decr@asettlements density.
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Horizontal fragmentations (Km\Kmp)

T o 45

Fig. 9. Relief fragmentation density map in the
Transylvanian Plain.

2. 4. Relief fragmentation
density

The petrographic diffe-
rences impose variations of the
relief fragmentation density and
determine different mecha-
nisms in relief modeling. The
distribution of the horizontal
fragmentation classes is very
mosaicked, a large specter of
values, with very close weights,
being identified (Figure 9).

The maximum weight
belongs to the class with values
grading between 0 and 0,5
km/km™ (24 %), succeeded by
that of 1 — 1,5 km/ kin(22 %).
Similar weights (16-18 %) are
characteristic for the classes of
1,5 - 2 km/km, respectively
those over 2 km/kfn

The horizontal frag-
mentation maximal values (over
2 km/knf) have a quite similar
distribution in Ungurg Hills
(21%) and Fize Plain (20%),
and also a significant one in
Madarg Hills (18%) and
Sirmag Plain (18%), contribu-
ting to the triggering of ravines,
torrents or land slides.

The horizontal frag-mentation minimal values (und&5 km/knf) appear
frequently in all the subunits of the Transylvaniain, representing from 22 to 29 % from

their entire area.

2. 5. Slopes exposure

Together with geodeclivity, slope exposure is ayviemportant factor that induces
differentiations in insolation duration, contritngi to the differentiation of the caloric
regime and influencing in this way the vegetal tagad soil features, the suitability to
certain land uses types or the actual geomorploicgsses etc.

On the whole, the radiative, caloric or humiditygirees mirror two major slope
orientations: north and east, with a decreased lefvensolation, south and west, with a

higher caloric regime values.
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Aspect of slope

| | Pla | [ N | | st | |SV-NV
Py Py N

Fig. 10.Slope Exposure Map in the Transylvanian Plain.

The slope exposure map emphasizes the mosaic trarafc this parameter
distribution (Figure 10). The horizontal surfaceser only 1,6 % from the total surface of
the region.

If following the territorial distribution of the vaus categories of slope exposure,
one can notice that the analyzed area is quiteumif{Figure 11).

53



V. SOROCOVSCHIST. BILASCO, CS. HORVATH

The relief with northeastern and
eastern exposure is the most frequent (15 %
each), while that with western and north-
western exposure shares the minimal
weight (10 %). The slopes with southern
(11 %), southwestern (12%) and western
(10 %) exposure are affected the most by
geomorphologic processes.

The phenomenon can be expla-

ined by the presence of some factors whose

cumulative effects contribute to these

processes.
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By studying the weight of the

different slope exposure categories, we
can notice that the southern and western
- slopes represent almost half of the region
e surface, sustaining the grain cultures.
OFPLAT BN B NE The northern part of the Tran-

E B SE @S sylvanian Plain is suitable for orchards
B SV oV NV and vineyards (on the areas with southern

and eastern exposure - Ledaiills).

Fig. 11.Weight (%) of the territories
with various slope exposure.
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SUMMER TEMPERATURE VARIATIONS DURING THE LAST
CENTURY ABOVE TAKLIMAKAN DESERT

E. CHONGYI?Y, Y. TAIBAO !, W. YONG3, H. JIANKANG #,
X. HONG?, Z. HAIRU 2, H. CACOVEAN?®

ABSTRACT. — Summer Temperature Variations during the Last Century above
Taklimakan Desert. By analyzing the isotopic rati®'®0 variation trend, the summer
temperature variations during the last century ebbaklimakan Desert were reconstructed.
The summer temperature of middle-upper tropospinereased with about 1. 47T in 90
years. The temperature in surrounding TaklimakaseBDeis significantly correlated with
the 8'%0 in the Chongce ice core, especially at Hotan astatCombined with Hotan
temperature, the temperature curve above Taklimalkenreconstructed by using t6€0

of 1903-1953 as interpolation. The summer tempezatof Taklimakan Desert as
represented by Hotan has increased by’G. 9

Keywords: Taklimakan Desert, temperature variations, globatmiag, Chongce ice core.

1. INTRODUCTION

Due to the global warming, the glaciers generallyaated in the world, especially
the mountain glaciers. The Alpine glaciated aremced by 35% between 1850 and 1975,
and by 2000, the ratio reached 50%. The reducttin of 1985-2000 is five times the one
of 1850-1975 and 1. 7 times of 1975-2000, presgrdim accelerating trend (Michael et al.
2006). At the end of the @entury, the glacier area of South America dinfiegsto 2500
km? from 2700-2800 krh between 1950 and 1980 (Kaser et. al 2002). Gkdierthe
Tarimu River basin in Taklimakan Desert have be@stiy in retreat, and the glacier area
reduced 36. 1 khevery year between 1963 and 1999 (Liu et. al 2006).

Both temperature and precipitation variation cdstrthe prOCess of glacier
fluctuations, but a temperature increase of 1 degkelvin needs an increase of
precipitation by 25% to cover up for the deficientyinly caused by ice melting (J. H.
Oerlemans et al. 2005). As a predominant factonperature has an impact on the prOCess
of glacier mass balance. The increase of temperaiam intensify the melting prOCess of
the glacier surface by increasing the rain-snovorabnsequently it increases the surface
roughness, decreases the albedo and expose maocfécditate melting (Bahr et al. 1998).
So it is very necessary to obtain and study theé&rature of mountain glaciers by different
methods.
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The ice core is one of the most important inforovatsources of climatic and
environmental change. Ice cores retrieved fromdlaeiers over high Asian mountains
have provided several climatic and environmentabrés representing either very long,
over 10000-100000 year B. P, or rather short, tlkss 10 years, of time scale (Thompson
et al. 2000; Kang et al. 2000, Thompson et al. 198® et al. 1997). The isotopic ratio
3'%0 (defined as the relative deviation of tfi®/ %0 ratio of the sample from the Vienna
standard mean OCean water) can be used to constitariology, but also to restore the
past temperature variations. According to the curresearches, it shows a significant
positive correlation in North Qinghai-Tibet Platebetween thé'®0 of precipitation and
the temperature in precipitation formation time #Ap et al. 1994, 1995). An 18. 7 m ice
core retrieved from the Chongce ice cap, in Weshlimu Mountain, provides us an
opportunity to reconstruct the last near centurgperature of middle-upper troposphere

above the Taklimakan Desert.

2. STUDY AREA

Taklimakan Desert is the largest desert in Chind,iais one of the most intensive
areas responding to global warming. As situatedhi& center of Eurasia, Taklimakan
Desert represents a typical arid climate charamdriby far distance from 0Ceans,

extremely dry air, low precipitation and high evegton rates (E Chongyi et. al. 2009).
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Fig. 1.Map of study area (E. Chongyi et al. 2009).
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Water is vital for an arid area such as Taklimakaesert, where glaciers
developing inhigh mountains serve as the main water supplystsadcial and economic
construction. The precipitations in Takalimakan &esnainly OCcur in summer, May to
OCtober, while sandstorms mainly hap&)en in sernglpruary to May (Li Jiangfeng 1991).

Chongce Ice Cap (854N, 81%7E) is I0Cated on the southern slope of the
middle West Kunlun Mountains, the northern marginQnghai-Tibetan Plateau, near
Taklimakan Desert, which is to the North (fig. It)belongs to the Guozhacuo river basin,
138. 5 ki large. The upper height of the glacier is 684&hm, height of the end is about
5800 m and the equilibrium line is at 5930 m (Zhahgl. 1989). The terrain conditions are
proper for glacier development. Because of higlvalen, the temperature of glaciers in
West Kunlun Mountains is very low, the annual ageréemperature near snow line is -
13C ~ -18C, and the amount of precipitation near snow I[B1800 mm ~ 500 mm. The
precipitations mainly OCcur in summer, as July &ondjust are the month with the highest
amount of precipitation in the middle West Kunlumivhtains (Zhang et al. 1989).

2. MATERIALS AND DATA

2. 1. Chongceice core

The Chongce Ice Cap (Figure 2) extends over andistaf 7 km, and contains two
prominent domes at 6530 and 6374 m (Han et al.)2806bmprehensive analysis suggests that
the Chongce Ice Cap is an inland glacier of sunameumulation type (Ageta et al. 1989).

Located on a flat dome of about

100m in diameter, the summit is
%” =7 S

situated on the ice divide. Six ice
“Bn 200
Rock Y ™ R

cores from 16m to 48. 2m long
were retrieved electromecha-
nically during the field season of
September 20 to October 4, 1992.
The 18. 7m long ice core was

3 ‘N BS___&OQum . -

‘‘‘‘‘ ) =84 dated by analyzing insoluble

h!":‘;, micro-particles ranging from 0. 66

357 117 K I 2 e, 52 to 1. 33um in diameter, in combi-
. S N S . { nation with the soluble ion species

din = o \ g - P

e N\ e il C612_+ concentration. The assisting
e s pemthomttE o mtare dating parameters include: the

Flg 2. Chongce Ice Cap and drllllng sites (Han et a|measured net accumulation in the
2005, E Chongyi et al 2009). last 5 years prior to the drilling
activity and the stratigraphic
marker from atmospheric nuclear weapon tests (Haal. €005). Based on the combined
techniques, a time scale covering the period betwi®3-1992 was derived. The cumulative
dating uncertainty by the bottom is estimatedtleas 2 years (Han et al. 2005).

A comprehensive analysis suggests that the Cholegc€ap is an inland glacier
of summer-accumulation type (Ageta et al. 1989)rtHarmore, the winter snowfall
retained in the ice core is less because of th@gtwinter winds and the special local
topography, just as the fig. 2 indicates, snowasilg blown away because the ice core
drilling site is on the peak of Chongce Ice Cap.s&h on the research of snow
accumulation rate, it also represents an obvioasaditeristic of a single peak. Thus, the ice
core mainly provides climatic information for sunme
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Prior to all instrumental analyses, visual strafidry was observed in a cold room by
using a fluorescent tube. The as-drilled surface padished occasionally by wiping it with an
alcohol cloth to find the details. All visual feegs such as bubble free ice layers, layers with
different grain sizes, and light transmissivity wiag rapidly between adjacent structures
were marked on a 10 cm wide roll of log sheet, fliog a 1:1 map of the entire core.

After the description of the microscopic stratigmgpover a light tube, the core
increments were cut into 458ections of 3-5cm thick for density determinatidrhe
analysis of the isotopic rati&*®0 was carried out by an isotope-ratio mass speetiem
According to the dating result, we calculated therage ofs*°0 contained in the annual
layer. Finally, the annual meaffO data of Chongce ice core was established.

The isotopic ratid*?0 of the dated core of 18. 7m in length was chdsdre the
proxy of summer temperature of middle-upper tropese above the Taklimakan Desert.

3. METHODOLOGY
3. 1. Wavelet Analysis

The wavelet transform is a relatively new data gsialtool and has been shown to
be very useful in analysis of geophysical timeeseWeng et. al, 1994; Lau et. al, 1995,
Liu et. al, 1998) and the most widely used Morietdtion is the basic function is given as

t? c?

; - — ;2
W) =% (e? —"%ere™) 1)
in this paper we assunee5. 4, thus the second section of the formula ishriass than the
first section and then its derived wavelet functi®n

1 t—-b
Y (1t)=—y(—
o () \/aw( 2 (bORalRaz0 @
2
For the time serieI: (t) OL (R) , the continuous wavelet transform is defined as
W, @b) = - [ (o = et
Ja© a (3)

in practical work, the time series are frequentiscrete, for the time serids(kAt) (k=1,
2..., n;4tis the sampling time interval), itBscrete form is given as
1 . kAt -b
W, (a,b) = —Atz f(kAOYY (———
\/a k=1 a (4)

W (a,b) can reflect the characteristic of the time regfmrametera and the frequency
region parametel, and it is the output passed unit pulse of the thagesf (t) or f (k4t).
The Morlet Wavelet Function used in this paper ipesiodic function smoothed from
Gaussian Function. Therefore they have the correlipg relationship one by one between
a, the flex scale of the Morlet Wavelet Function @ndhe period in Fourier transform.
Their transform formula can be defined as

T= {L}a =1144a

c+y2+c?

®)
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This made the result more concise. Morlet wavealet plural wavelet: the real part
gives information of different characteristic tirseale signals on the distributing and phase
of the different times. The wavelet coefficient endhe different time scales reflect the
different variety and character of the system: thesitive wavelet coefficient is
corresponding to the high side, the negative wawaefficient is corresponding to the low
side. When the wavelet coefficient is the assunadey 0O, it is corresponding to the abrupt
changing point. When the absolute value of wavebetfficient is higher, it indicates that
the variety of the time scale is more obvious (Bo@yi et al. 2009).

3. 2. Wavelet variance

Wavelet variance is the integral of all wavelet fioents square abouw in the
time domain. The changing process with the vamataf time scalea reflects the
distribution of fluctuation energy with time scatbus the main periods existing in the time
series can be determined. The function is given as

Var(a) = [ W, (a,b) db (6)

4. RESULTS

The %0 of Chongce ice core is just from precipitationdahe ice cores were
drilled at the elevation of 6,532m (equivalent ke tmid-troposphere), so tH#°0 of
Chongce ice core can directly reflect the tempeeatd the surrounding troposphere when
precipitation occurs. The 500hPa and 300hPa temperafrom the monthly mean
temperature data of the NCEP/NCAR reanalysis datal$48-92, respectively represent
the temperature of the middle and upper tropospliereause of the limited ice core dating
accuracy (much less than the weather station);dh@lation analysis is based on the mean
temperature data smoothed by 3-year moving average.

Fig. 3. Distribution of the correlation between t&¥0 of Chongce ice core and the temperature of
the middle (a 500hPa) and upper (b 300hPa) tromwepfihe shadow region indicates the
significant correlation at the 0. 05 level in tites
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Comparing with the temperature of the middle angeuptroposphere above
Taklimkan Desert, the correlation between 8% of Chongce ice core and the June -
September mean temperature of the mid-upper tréygoed500hPa and 300hPa) for 1948-
92 is studied. The results indicated that the §iamt positive correlation between them
existed in June-September, i. e. #1% of Chongce ice core matches closely to the one of
the m|d -upper troposphere temperature of June fiteSer for 1948-92.

The region of the significant posi-
tive correlation coefficients, including the
west Kunlun Mountain and the middle-upper
troposphere above Taklimakan Desert, is
displayed on the fig. 3. This shows that the
3'%0 of Chongce ice core can be taken as the
summer temperature proxy of the mid-upper
troposphere over Taklimakan Desert.

Fig. 4 is the isotopic ratios®0
variation trend and from the figure the summer
temperature of middle-upper troposphere above
e xwo Taklimakan Desert increased obviously during

8180 (%o)

1900 1923 1940

19€0
Tine/year the 90 years between 1903 and 1992. The
Fig. 4. Variation of50 in Chongce ice  trendline formula is Y=0. 0166X-43. 538.
core (thin curve: annual value, thick According to the researches (Yao et al, 2004),

curve: 3 years moving average value).  there is an equal correlation between the

variation of 3'%0 and the temperature in th®
North Qinghai-Tibet Plateau, i. e. the 1 |ncr<
ased in5®0, then the £C increased in tempe- ',
rature. So Fig. 4 shows that the temperatlm
increased near the Chongce Ice Cap by abss
1. 477 °° during the last century, i. e. thee
summer temperature above Takli-amke®
Desert increased by about 1. 427 ®
The wavelet analysis indicates th<m,
there exists obvious inter-decadal and inte s
annual periodicity variation. A relatively i m}s e ”?‘géo o g 190 190 %0
the entre tme series can be observed in { 1% 8 The real parts of Mokt vael
transform of the isotopic rati&® O variation
5. On this time scale, the temperature of t g5shed 0.0, shad=0.0
middle-upper troposphere above Taklima-
kan Desert presented three warm periods and twbpesiods, i. e. the early #0century
(before early 1910s) is a warm stage, middle 19@80widdle 1930s a cool stage, middle
1930s to early 1960s a warm stage, early 1960artg £980s a cool stage, and early 1980s
to early 1990s a warm stage. There is also an abvi0-18 year period; the period signal
is strong and obvious since 1903 until the earl0k9 after the middle 1970s, the signal is
evident. On the inter-annual scale, a weak 5-9 pedaod can be noticed during the entire
time domain except for 1920s and 1930s.
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Fig. 6 is the wavelet variance analysis of the isotopiors*?0 variation 1903-
1992 and in this figure there are 13-year, 25-yeal qusia-46-year periods, i. e. periods of
summer temperature of middle-upper troposphereaties Taklimakan Desert.
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5. DISCUSSION AND
CONCLUSION

Chongce Ice Cap is near
Taklimakan Desert. The height of
the surrounding regions of Takli-
makan Desert is very low, appro-

Variance of

9 6 10 11 18 22 26 30 31 38 42 46 50 51 58 ez Ximately 1000 m, but the tempe-
Time/vear rature of low altitude is consistent

Fig. 6. Variance of wavelet af*®0 in with the temperature of 500hPa
Chongce ice cor height, furthermore the correlative

coefficients are analyzed between
the isotopic ratic5'®0 and the weather stations surrounding the TaklamaResert. The
correlation analysis is based on the mean temperatata smoothed by 3-year moving
average (Table 1). There is a positive correlatibthe significant leved=0. 05 between
the temperature (July and August) surrounding thidihakan Desert and the isotopic ratio
380 of the Chongce ice core. This probably providesm opportunity to reconstruct the
histolrgc summer temperature surrounding the Takikaa Desert by the curve fitting of
thed™ O.

Correlation coefficient of 3 years moving averagedtween the mean temperature of
July and August surrounding Taklimakan Desert andd*® O in Chongce ice core

Table 1
Indicative Bachu Hami Hotan Kash Kuche Korla Ruogiang Shache
Correlative 0. 0. 0. 0.
coefficient | 4155| 4109| 3543| O 3745| 39| 0-4837| 0.5384]  0.3012
.D ata 54~90 51~90| 53~90 51~90 53~90 58~90 53~90 53~9D
interval

Based on the statistic correlations betweensdtfi® in Chongce ice core and the
temperature surrounding Taklimkan, the functionrelation can be established as a
regression equation (table 1):

A(8"0)=1. 331AT (r=0. 527)

AT is the average anomaly value of 3-year movingane of the monthly temperature in
July and August surrounding Taklimakan, ax@'°0) is the average anomaly value of 3-
year moving average of t/°0 in Chongce ice core. If we use the end?® sequence to
reconstruct the temperature in surrounding Takliamakhe temperature increased about 1.
11°€ during the last century.
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The comparison between some random selected statiuh thes'?0 in Chongce
ice core show that the variation curve of 3-yearvimgp average of Hotan is the most
consistent with the Chongce ice core (fig. 7).

Furthermore, some researchers analyzed the cdoredapf climatic factors (air
temperature, precipitation and spring sandstormts)the two stations surrounding
Taklimakan, and found that the accumulative coti@tacoefficient of Hotan is the highest
(E Chongyi et. al 2009). Therefore, by using 8% value between 1903 and 1953, the
summer temperature in surrounding Taklimakan remtesl by Hotan can be
reconstructed; combined with the temperature variaturve of Hotan for 1954-1992, the
estimated curve of summer temperature in the sndiogs of Taklimakan was obtained.

As shown in fig. 8, the summer temperature of Takkan Desert presented three
heating periods and two cooling periods, i. e.aagy 20" century (before early 1910s) is a
quick abrupt cooling period,
from 1910 to the end of 1940s
there is a fluctuating warming
period, cooling down to 1970,
and then gradually increased to
1990. The summer temperature
of Taklimakan represented by

& Kash Hotan increased by 0. % in
- - nearly 90 years.

&

o)
=
(2]
=
o
Temperaure/'C
| I ) PR PR ) ) PR P PG R
B 5 by

i3

Temperaure/C

- Jones et al. (1999) cal-

Changes ~ "  culated that the global average
" =F temperature was 14.%6 for 1961
e %1990 (14. 6° in the northern
& ke L. hemisphere, and 13.% in the
s M southern hemisphere). There are
. two periods of warming during
i

Temperaure/C

the 20" century: an increase by
a= " as T em T ke i 0. 37K between 1925-1944, and
Time/year by 0. 32K between 1978-1997.
Fig. 7. Comparison of 3 years moving average valueslhe first warming period is
between in5®0 Chongce Ice Core and mean found in the reconstructed tem-
temperature of July and August in Hotan, Kashperature sequence, and the second
and Kuche warming period is not obvious
because the data only reached to
1992. However, the temperature variation trendb@®ftegion, as represented by Hotan, and
the northern hemisphere are similar. This proves ithis reliable to use th&“O in ice
cores to reconstruct the historic temperature.

Overall, by analyzing the isotopic rati8'®0 variation trend, the summer
temperature variations during the last century abbaklimakan Desert were reconstructed.
The summer temperature of middle-upper troposphmemreased by about 1. 477in 90
years. The temperature in the surroundings of Tedan Desert is significantly correlated
with the §'%0 in Chongce ice core, especially with Hotan stati@ombined with Hotan
temperature, the temperature curve surroundingifiakan was reconstructed by using the
880 of 1903-1953 as the interpolation, and the sunteraperature of Taklimakan Desert
as represented by Hotan has increased by9.16is reliable to use th&®0 in ice cores to
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reconstruct the historic temperature, but therals® some uncertainty to reconstruct the
temperature by only one ice core. It is necessaryetrieve more ice cores and further
research is needed to perfect the uncertainty.

Fig. 8. Restored curve of summ
temperature in surrounding
Taklimkan

Y =0.010 * X + 4.86

Temperature/'C
I
k
e
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HAIL, A CLIMATIC HAZARD IN THE WESTERN ROMANIAN PLA [N,
NORTH OF MURE S RIVER

EUGENIA SERBAN', CARMEN SOFIA DRAGOT A? T. MAN?

ABSTRACT. — Hail, a climatic hazard in the Western Romanian Pla, North of Mure s
River. In the present paper meteorological data have bsed, as far as the annual number
of days with hail is concerned, from a number ofvigather stations, during the period
1961-2002. In the Western Romanian Plain, North oféylRiver, an annual average of
0.7-1.3 days with hail is recorded. The most frequases are registered in Arad Plain, ler
Plain and at the eastern limit of &ni Plain, on the contact with Gana Hills, where the
air and soil humidity is high, or where the plaieets the hills. In Cguri, Arad and Aranca
Plains, most days with hail were produced in theosd decade, while in the low Sogne
Plain, in the third decade of the analysed period.the analysed territory, the hazards
generated by hail occurrence decreased in the less, except for the low SomBlain
and the area around the city of Oradea, whereitt@gased. The cause of the decrease of
hail resides in the persistence of a long dry medoring the latest years (1982-1994), and
in the decrease of the values of the relative amility, especially between 1990 and 1995
and in the years 2000 and 2002.

Keywords: number of days with hail, climatic hazard, frequgrtendency.

1. INTRODUCTION

Hail is a meteorological and climatic hazard, sfiedor the warm season of the
year. It causes large local material damages iera short time, according to the trajectory
of the cloud which generated it. The damages depenthe size and density of the ice
lumps, which, in their turn, determine the mechahiaction they exert (Berbecel and
others, 1970; Bogdan, Niculescu, 1999; Bogdan, il 2007).

Generally, in Romania, hail is produced when thsra significant temperature
difference (10-20°C) between the existing air massgove and the replacing air masses
(usually polar maritime air masses), generatindp Imgtability. The air mass should contain
a lot of humidity (Bilescu, Militaru, 1967). The temperature at the uplpait of the
Cumulonimbus clouds should range between°G3@nd -60C, and two thirds of the
volume of the clouds should be located above th€ isotherm (Cristea, 2004).

Taking into consideration the huge local damagas hil may cause, their study
claim attention in the condition of the generallgriaultural territory of the Western
Romanian Plain, North of MugeRiver.
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2. DATA AND METHODS

In the present paper meteorological data have lsed, as far as the annual
number of days with hail is concerned, from a numdfel0 weather stations, during the
period 1961-2002 (fig. 1). Two of them are locatat of the analyzed plain sector:
Sannicolau Mare an§liria. The data taken at those stations have beedh tascomparison.
Not all stations had a common observation perigds@ane of them were set up later on:
Salonta (1983-1998), Holod (1969-2002), Ineu (12997) andSiria (1984-2002). All
meteorological data used in the present paper coom the Archive of the National
Meteorology Administration.

On the basis of existing data, the annual frequesfclgail occurrence has been
calculated and the distribution by decades of thenbrer of days with hail has been
analysed. The extreme values, representing thedsazae highlighted. The linear tendency of
the annual number of days with hail has been repted.

3. RESULTS AND DISCUSSIONS
3. 1. Theannual average number of days with hail

In the Western Romanian Plain, North of MuRiver, an annual average @f/-

1.3 days with hail is recorded (fig. 1). The lowest number is recdr@e Ineu station,
because of the short period of years of observatl®79-1997), which overlaps with a
decade of drought. Also, a low number of days Wil are recorded at the southernmost
station, S&nnicolau Mare, a fact in conflict wittethigh annual average number of days
with thunderstorm $erban, 2008). The main reason is that the stasolodated at the
lowest altitude (84 m) in the analysed territorfpieth determines the descending movement
of the air masses, unfavourable for hail.

As opposed to this, the highest number of days Wwah is recorded at Arad
station. The high number of cases is here dueetdattidforms. At the contact of the south-
western or western air masses with the high tatiRi&in of Arad, the air masses execute a
forced ascending movement, which contributes tdnarease in nebulosity. One should
also add the high moisture of the soils of Muiteodplain, which brings a supplementary
contribution to the formation of hail, in the wasammer afternoons, when evaporation is
intense. Finally, the high evaporation from theface of Murg should be added too, as the
river has a considerable width once it flows ovse Western Romanian Plain, after it
gathered the waters from its tributaries.

Similarly, the high number of days with hail @c8eni, Oradea and Holod stations
is due to their position on the contact betweenplhé and the hills, and to the favourable
orientation of the mountain ranges of Apuseni,ghtrangle to the predominant movement
of the oceanic wet air masses, which amplify theagyic convection. At &ueni, one
should also add the high moisture of the soil, #igefor the floodplain of ler, as well as
the location of the floodplain, perpendicular te fredominant trajectory of weather fronts,
which are reactivated when they cross over thia Asethe warm air, not ventilated during
summer, of this narrow sector, oriented South-Westorth-East. This is the explanation
for the higher number of days with hail atic8eni station, compared to the slightly higher
stations of Oradea and Holod.

Practically, in the Western Romanian Plain, NorthMures River, the most
frequent cases of hadlre registeredn Arad Plain, ler Plain and at the eastern linaf
Crisuri Plain, on the contact with Cgana Hills.
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At the northern station of Satu Mare, even if teegtions of wet oceanic air are more
frequent, there are a lower number of cases qgflfethuse of the lower air and soil temperature,
which are not in favour of heat convection. It Isoaknown that the oceanic air masses have a
moderating climatic role. The low number of daythwiail atSiria — the station located at the
highest altitude — is determined by the short plepioobservation (1984-2002).
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Fig. 1. The average and maximum annual number of dayshwiithin the Western Romanian Plain,
North of Mures River (1961-2002).

The figures 2-4 show that the annual number of aétfshail varied a lot between
1961 and 2002. The variations are caused by thergkcirculation of the atmosphere, the
peculiarities of the ground and the regime of thlarsradiation.
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3. 2. The maximum annual number of days with hail

Compared to the average annual number of 0.7-1y8 @ih hail, the maximum
annual number raised ®5 days between 1961 and 2002 (fig. 1). The value wasédrigh
the Crsano-Somegana Plain — where the air humidity is higher in waremgster than in the
southern areas — reaching 4 days (and only 3 da¢¥adea) and lower, about 2 days, at
the stations located in Murélains. In this latter case, the dryness and dropgenomena
are more frequent, as a result of the Mediterractiaratic influence. There is an exception
at Arad station, where the highest annual humbedayt with hail has been recorded (5
days, in 1982). The reason has been discussed.abo@dow number of days with hail at
Ineu andSiria is considered to be caused by the short perig@ars of observation.

The highest values were recorded in the followiegrg (fig. 2-4)1982 (5 days at
Arad, 3 at Chiineu-Cri), 1977 (4 days atasueni), 1978 (4 days at Arad), 1979 (4 at
Chisineu-Crg), 1980 (4 days at Arad anddieni), 1987 (4 at Holod), 1988 (4 at gheu-
Crig), 1989 (4 at Satu Mare), 1990 (4 at Holod), 199ddys at Salonta) etc. One remarks
the existence of two periods of four years, withigh number of days with hail £977-
1980and 1987-1990 They begin 10 years one after the other, and #reyfollowed, 10
years later, by the yed©97 which also totalized many cases of halil.

In 1982, there were 5 cases of hail at Arad, 3hiiGeu-Cri and also a few cases
in the northern part of the plain: 2 at Oradea &twlieni and 1 case at Satu Mare. From the
point of view of the temperature, the year 1982 wasnal in Criuri and Arad Plains and
cool in Some Plain. It was also a normal year from the pointiefv of the rainfall in most
of the plain, with small exceeding values at Ar&dhjsineu-Cr and Oradea stations. At
Arad station, there were high values of the re@atair humidity (an annual average of
84.1%) during that year, which was one of the cafisethe high number of days with hail.

1990 was another year with a high number of dayh hail in the plain. During
that year, 4 cases have been recorded at Holot APad, Sannicolau Mare and Oradea,
and one case at all the other stations (excepdtweni, where hail was not recorded that
year). 1990 was a very warm and very dry year. fAiigh temperatures were those which
favoured the heat convection and the productidmadf

The year 1997 recorded the maximum number of lagi¢€ at three meteorological
stations (4 days at Salonta, 3 at Oradea andriea).| There were also 2 cases registered at
Arad and one case at all the other stations (eXoefZhisineu-Cri and Sannicolau Mare,
where hail was not recorded that year). Accordmghie annual report presented by the
A.N.M. to the World Meteorological Organisation, 9@ represented the year when the
highest economic damages were reported at natiewel, during the 1991-2000 decade.
During that year, 14 counties have been affectetidily especially in the southern part of
the country. Hail produced 55% of the damages ehbyemeteorological phenomena in
Romania that year (Dragnt2001). 1997 was a cool year from the point ofwigf the
temperature and a normal year from the point ofnaé the rainfall. However, it presented
high values of the relative air humidity (81%) hetnorthern half of the plain. At Salonta,
the annual average humidity reached 85%, beinm#ie cause for the high frequency of hail.

One may notice from the above-mentioned data ttiatyears with the highest
values are found concentrated in the middle of gheod of analysisl961-2002, more
preciselybetween 1977 and 19980,the maximal values were produced especially in the
2" and 3% decadesthe same as it happened with the number of déystiunderstorms
(Serban, 2008). This period overlaps with the peridich registered the highest values of
air humidity, 1975-1989, which was one of the mzanses for the presence of hail.
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Fig. 2. The annual number of days with hail and its linesardency, in the Western Romanian
Plain, North of Mure River (1961-2002).
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Fig. 3. The annual number of days with hail and its linlsardency, in the Western Romanian
Plain, North of Mure River (1964-2002).
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The stations which registered years with 4 or Sesad hail between 1961 and
2002 are the following: Arad (3 years)icBeni (2 years), Holod (2), Gimeu-Cri (2),
Satu Mare (1) and Salonta (1).

3. 3. The minimum annual number of dayswith hail

The minimum annual number of days with ha#s0 days at all the stations on the
territory of the Western Romanian Plain, North ofif River. Between 1961 and 2002,
there were about 12-18 years when hail was absehé aneteorological stations with long
periods of observation, and about 7-8 years asttit@®ns with a short period of observation.
The lowest number of years without hail was recdrdeSiria (only 4 years out of the 19
years analysed). A§iria, hail had the highest annual frequency (79@k)e to the high
altitude of the station (477 m) and its locationtfie mountains. Or, it is known that the
frequency of hail increases with the altitude.

Table 1 presents the annual frequency of hail seoge in Western Romania.
One can notice that between 1961 and 2002, haithetlighest annual frequencySitia,
Sacueni, Oradea and Arad stations (about 65-80% etdkal years), those located in the
floodplains of Mure and ler and those situated in the eastern pa@rigtiri Plain. The
lowest annual frequency has been recorded at @al@ftsineu-Crg — located at low
altitude, in the alluvial low plains — and SannawlMare, also located at low altitude,
unfavourable for ascending movements of the aithése cases, hail happened in only half
of the analysed years.

The annual frequency (%) of hail occurrence in the Véstern Romanian Plain,
North of Mure s River (1961-2002)
Table 1

Station | SatuM | Sacn. | Orad.| Sal. | Holod | ChisCr. | Ineu | Siria | Arad | SannM
Frequency| 61,9 69,2 66,7 50,0 62/9 53,8 63,2 7189436 59,5

At the meteorological stations located in Westeom@nia, it is noticeable that
hail does not happen every yeatowever, one remarks the existence of period$ wit
several consecutive years with hail. The most feadj@arethe periods of 2-4 consecutive
years but there can be periods of 5-9 years or eveyehts. Such an example is the period
1968-1978 at &ueni. Periods of 9 successive years have beemdest@tSiria (1989-
1997) and Satu Mare (1993-2001). There was a pefi@successive years at Sannicolau
Mare (1971-1978). There were 2 periods of 7 cortdexyears at Oradea, 2 periods of 6
years at cueni and Arad etc.

Figures 2 and 3 presetite linear tendency of the annual number of days with
hail. Because hail has a local character, one ¢ammark a resemblance in the annual
distribution of the number of days with hail at theeteorological stations. Except for
Oradea and Satu Mare stations, where the equatipnositive, the tendency iecreasing
in the case of all the other stations between 186d 2002. Nevertheless, the rate of
decrease is insignificant, as the determining edefft has low values. The tendency
coincides with the one regarding the number of daith thunderstorms. The highest
decrease is registered foicBeni. At this station, most of the cases of hatevrecorded
during the first part of the analysed period, dmytdeclined a lot during the last decade.
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At Satu Mare and Oradea, the tendency is an irfgsigntincrease The reason for
the increasing number of cases of hail at Satu Matke increase of precipitation and air
temperature in the latest years, which generatgiént hail phenomena in the context of
the high air humidity, specific for North-WestermmRania. This was not possible in the
past, when low temperatures of the air and soihdidfavour heat convection. The increase of
the frequency of hail at Oradea in the latest yezayg be explained by the industrialisation
and extension of the city. The large number ofipaldtes evacuated by the industrial units
from the outskirts of the city, the ever-increasmgnber of vehicles and therefore of dust
in the atmosphere, as a result of the traffic, Kbuted to the increase in number of the
,condensation nuclei”, which accelerated the rdisfanerating processes. One should also
add the creation of the so-called ,sland of heabove the city, resulted from the
overheating of the built areas in the warm semgstbich intensified the heat convection.
All these contributed to the increase in the freguyeof hail during the latest years.

In conclusion,on the territory ofthe Western Romanian Plain, North of Mure
River, the hazards generated by hail occurrenceadesed in the latest yearsexceptfor
the low SomgePlain and the area around the city of Oradea, vendrey were amplified
The cause resides in the persistence of a longehigd in the latest years (1982-1994), but
also in the decrease of the values of the relaiv&umidity especially between 1990 and
1995 and in the years 2000 and 2002.

The tendency diagram has not been drawn ugifaa, Ineu and Salonta stations,
because their period of observation was too stwort, the resulted tendency would be
irrelevant and not comparable to the one obtainethi other stations.

No.days with hail

18 mD1: 1961-1970
@ BD2;: 1971-1980
g ©D3: 1981-1990
2 @ D4: 1991-2002
05

SatuMare Oradea ; Ard annicM
Fig. 5. The annual average number of days with hail olwerfour decades of the period 1961-
2002, in the Western Romanian Plain, North of MRever.

Figure 5 presents the distribution by decadeseftlrerage annual number of days
with hail for the 1961-2002 period. At Arad and Si@olau Mare stations one can notice
the decrease of the average number in the latestdieeades, as shown by the linear
tendency at most of the lowland stations, whilertfieimum number of days with hail was
recorded in the last decade. In contrast, in tlse cd Oradea and Satu Mare stations, one
remarks that the lowest number of cases of haiewlering the first or second decades. The
highest values of the number of days with hail eadAalso stand out, as compared to the
other stations. In the case of Arad, the frequenfciyail increased from 1 day annually in
the first decade to 2 days annually in the secaewhde, and then it decreased to 1 day
every two years in the last decade.
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In Criguri, Arad and Aranca Plains, the highest numberdafs with hail were
produced in the second decadehile in thelow Some Plain, they were produced in the
third decade In the last decade, there was an average of dbday with hail annually in
the northern half of the analysed territory, andlay with hail every two years at the
southern limit of the analysed territory. The mdays with hail were produced at Oradea
during this decade.

4. CONCLUSIONS

In the Western Romanian Plain, North of MuRiver, there is an annual average
of 0.7-1.3 days with hail. The most frequent camesrecorded irad Plain, ler Plain and
at the eastern limit of Cguri Plain, on the contact with Grana Hills, where the air and
soil humidity is high, or where the plain meets Hilks. In Crisuri, Arad and Aranca Plains,
most days with hail were produced in the seconddecwhile in the low SomgePlain, in
the third decade of the analysed period. In WedRermania, hail does not happen every
year. However, one remarks the existence of pendusn hail happened in consecutive
years, in most cases between 2 and 4 successikg yea

On the territory of the Western Romanian Plain, tNoof Mures River, the
hazards generated by hail occurrence decreasedénlatest yearsexcept for the low
Some Plain and the area around the city of Oradea, evttery increased. The cause of the
decrease of hail resides in the persistence afigdioy period during the latest years (1982-
1994), and in the decrease of the values of thativel air humidity, especially between
1990 and 1995 and in the years 2000 and 2002.
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CHANGES IN GROUNDWATER QUALITY BY URBAN AREA DEVELO PMENT.
CASE STUDY OF AQUIFERS IN TEHRAN PLAIN, IRAN

A. KHORSANDI !

ABSTRACT. — Changes in Groundwater Quality by UrbanArea Development: Case
Study of Aquifers in Tehran Plain, Iran. The objective of this research is to review and
study changes in ground water quality of plainsugetl by natural and more particularly
artificial parameters. The case study concernd #iean Plain, for which the water quality
maps (Iso-chlorine, electrical conductivity andatatissolved solids in groundwater) over a
period of 25 years (1981 — 2006) and compared ¢h esher. Furthermore the 16 years
(1990 — 2006) chemical analyses of a number ofswelthe plain were also available. The
sample wells were selected in the east, west, ramthsouth of Tehran for the purpose of
studying changes in chlorine(CL) concentration,cteleal conductivity (EC) and total
dissolved solid(TDS) in time. The results show aggal increase of the mentioned anions
in groundwater, with chlorine concentration inciegsfrom a minimum of 15 to a
maximum of 76 mg/l; EC from a minimum of 212 to axinaum of 731 micro-mohs/ cm2
and the TDS from a minimum of 0 to a maximum of t4@1. Moreover the comparison of
the typical water map reveals a gradual declineasbonated water and an increase in
sulfated and chlorinated water in the Tehran Ptaier time. Based on the results the
artificial parameters affecting the quality of gnmlwater in Tehran Plain are the
uncontrolled urban expansion and consequently apéitation of aquifers in sensitive
areas, increased infiltration of wastewater fromscaiption wells and the increased
infiltration of surface runoffs and floodwater. Thesults of the study can be applied in
urban planning and management of aquifers affdayadtban development.

Keyword: groundwater quality, urban affective, Tehran aquifer.

1. INTRODUCTION

Groundwater in plains has a number of characesistihich are controlled and
affected by geological parameters from the inletthte outlet of the aquifer. Changes in
groundwater quality brought about by geologicabpaeters and natural factors such as drought
show a normal trend, whereas the artificial paramsetsuch as increased exploitation,
wastewater infiltration and urban runoffs changewlater quality at an unnaturally high rate.

To study the impact of artificial parameters onugibwater quality in urban areas, the
Tehran plain in the north of Iran (Fig 1) was seldand analyzed for two periods of 25 years
(1981 — 2006 to compare quality maps) and 16 &880 — 2006 to study changes in anions).

On natural parameters affecting groundwater quality reaction of water with soil
and rocks in the course were studied in the satlirabd unsaturated zones of the aquifer at
solution and vapor phases based on the solubilttyeaegion's minerals (Hem 1989).

The reason for groundwater salinity being highemtlseawater is not related to
evaporation sediments, but to brackish membrandamotic pressure (Hanshaw 1978).

! Power and Water Institute of Technology (PWIT) Tehran. Iran, P. O. Box 16765-1719, e-mail:
khorsandi @pwit.ac.ir
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In the alluvial aquifers, the quality changes abfgrdwater are defined at a specific trend
(Chebotarev 1955).
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Fig. 1. The situation of Tehran plain in Iran and it's maiatershed's . The Tehran plain's aquifer is
divided into three part (A, B and C) by North Tehre. F, Sorkh Hesar =S. F, North Ray
=N. R. F and Kahrizak=K. F faults mechanism. Theeptign in map are KR= Kan River,
FR= Farahzad river, DR=Darband river, 1, 2, 3 ante4ealected wells of research

The natural separation of natural salinity throtigh dissolution of halite from deep
brine was presented as the ratio of Br/Cl and Né@(@tler and Richter 1986). Spreading
salt on the road for deicing (Hulling and Holloché&72, Dudley at al 1999), the application of
fertilizers, urban runoffs and the urban and indaktvastewater absorption wells have
been cited as artificial parameters that affecugdwater quality (Fetter 1993). However
the most important water quality variation paramseteere identified as overexploitation of
the aquifer, the type of hydraulic system govertiimgwater wells and the urban development
in the plain (Khorsandi 2001). Urban developmerd aopulation increasing affected on
groundwater which is observed contamination drigkimater well in Copenhagen capital
city of Denmark (Moller and Markussen 1993). Théluence of sewers on groundwater
quality has studied on several UK cities (Lernealat993). Furthermore many study shows
changes in groundwater quality that affected byanrarea(Mazari and Mackay 1993, Page
and Rabinowitz 1998, Levallois at al 1998, Mody@99d Bauer at al 2004).

The case study in this research concerns the aqfiféehran Plain, where most
artificial groundwater quality parameters are thotm be involved. The research procedure
includes collecting the results of chemical analysf groundwater samples taken from
Tehran Plain during a 25-year period from 1981006, and then the maps of Iso-chlorine,
EC, TDS and water characteristics in the year 1884 compared with those prepared in
the year 2006 and their differences identified .eAftards, the Tehran Plain was arbitrarily
divided into the northern, southern, eastern andtave sections and a sample well was
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selected in each zone. Based on available data &di6-year period the variations in
Chlorine concentration, electrical conductivity atadal dissolved solids in ground waters
were studied.

The results depict the followings:

- comparing the Iso-chlorine map at the beginnib®3() and the end (2006) of
the statistic period show an increase particultmlythe south of Sarcheshmeh township
northwest of Tehran. Furthermore in a span of 1&rgjethe chlorine concentration has
increased from a minimum of 15 to a maximum of &gIm

- the comparison of iso-conductivity maps and drsidues of the Tehran Plain’s
ground waters at the beginning of the period te @hd depicts an increase in the two
parameters; with EC showing a minimum of 212 andaximum of 731 micro mohs per
square centimeter, while the minimum value of degidues equals 0 and its maximum
reached to a figure of 146 mgl/l;

- the comparison of water characteristics at thgrimeng and the end of statistical
period showed a decrease in the carbonated wateamrnncrease in the chlorinated and
sulfated water.

The researchers believe that the important para@féeting the Tehran groundwater
quality is the un-coordinated expansion of citffehran, and subsequently an increase in intake
from sensitive areas, increase in wastewaterratfiin through absorption wells and finally the
increased infiltration of floodwater and urban riisowhich have played a role as artificial
parameters affecting the quality of ground watetsé Tehran Plain.

2. TEHRAN PLAIN BACKGROUND

The Tehran Plain is located to the extreme nortlthef Central Iran watershed
basin and to the south of the Central Alborz chdinis formed by a series of alluvial fans
of permanent and seasonal rivers (Fig 1). A cityhef same name is situated on the plain,
which according to historical records was parthe tow-importance villages of Ghasran
Kharej, and has been populated for over three #raligears. It was selected as the Capital
in the year 1737 by Mohammad Khan Qajjar. It hgabpulation of 20, 000 at the time,
whose potable water was supplied through groundlsdganats) (Khorsandi 2005).

The watershed basin in the Tehran Plain measurg80lkm?2, 735 km2 of which
are located in plains, while the remaining 385 lan2 in highlands. The plain is limited to
the north by Alborz heights, to the east by Telishto the west by Kan River and to the
south by the Kahrizak hills.

From north to south the Tehran Plain Aquifer cassig 3 sections (A, B and TC),
whose natural boundaries are defined by faults (§igThe main part of the aquifer is
located in the central part of the Plain, betwden3orkhe Hessar fault in the north and the
North Rey Fault in the south. The thickness of #lavium in the main aquifer varies
between a maximum of 300 m in the alluvial fan @nkKand a minimum of 25 m in the
northeast. According to available data, the curhetatke from the Tehran Plain Watershed
basin amounts to approximately 1, 152 milliofy mhich represents a hydrograph unit drop
f approximately 0. 5 m/year. This proves that opens are beyond the capacity of the
aquifer. 45% of water withdrawn from ground res@srés used for drinking purposes,
while the rest is allocated to agriculture and Btdes, which proves the aquifer’s
importance as a source of potable water supplyl&hran and its surrounding townships
(Khorsandi 2005).
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The expansion of Tehran from the year 1892 (Qgjgiod) to the year 2004 is
shown in Figure2. As can be observed in a spari8fygars of uncontrolled expansion, the
urban areas of Tehran have nearly covered theedpliin. The legal boundary of the City
of Tehran measures 707 kmwhile the surface area of the Plain is 735 Kiiherefore the
Plain’s surface has become the city’s surface, fwhigs implications as far as changes in
water cycle and its natural characteristics areceored. From the point of view of this
research, these have led to the increase of urfiaerdgs and floods, their percolation to
aquifer, reduced natural infiltration capacity b&tsoil preventing the infiltration of safe
water to the aquifer and resulting in change irugdwater quality. It should be borne in
mind that the change in water quality occurs inaper to the population growth and
follows the overexploitation of the aquifer. This an artificial cycle consisting of an
increase in water consumption, discharge of eftjenunoffs and wastewater to the aquifer
and a drop in the quality of groundwater. Thisl&an increasing trend.

3. THE COMPARISON OF GROUNDWATER QUALITY MAPS

In this stage of research, the isographs of chdgratectrical conductivity and total
dissolved solids of the groundwater in the TehréinPprepared in the year 1981 was
Compared with those prepared in the year 2006, thitfollowing results:

Alborz Range

Limits on 2004 ——

High way&Road ———

Streets PE—

Railroad —_—

West border — — —
of Tehran plain

=/
0 3 10 km —~

Fig. 2. The evolution of built up area in Tehran plain dgril881 to 1996(after Tehran Geographic
Information Centre 2005).

The isographs of chlorine for the water year of ,98hich were prepared by the
Tehran Regional Water Board (Fig 3, B ) show a pgekl cell of iso-chlorine curves in the
western region of Tehran Plain and in parallelh® Kan River alongside the north-south
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cell. In the northern section the chlorine concatitn is equivalent to 100 mg/l. In parallel
to the mentioned cell, there is a stretch of grovatdr with lower chlorine concentration,
which proves the impact of the Kan River Alluviarion the aquifer. To the southeast the
iso-chlorine curves are more regulated depictirgatuifer’s outlet.

In Ray area there is a stretch of curves to théhregjuivalent to 150 and 200 mg/l,
which show the high concentration of chlorine ia tegion’s ground waters.

51,30 51|15 51,30

3545+ 35,451

85,30 3530 o

Legend

Legend
Q  Quatemary Alluvial 1250000 Q  Quaternary Alluvial 1250000
PI-Q Plio-Quaternary Conglomerate G 5 lokm P1-Q Plio-Quaternary Conglomerate 6 5 10Km
M-P1 Neogene Conglomerate M-PI Neogene Conglomerate
M Miocene Mudstone and Gipsiferous N M Miocene Mudstone and Gipsiferous N
Olv Oligocene Basalt Olv Oligocene Basalt
Ev,Et,Ef Eocene Andesite ,Tuff and Conglomerate Ev,Et,Ef Locene Andesite ,Tuff and Conglomerate
K Cretaceous Shale ;sandstone and Conglomerate K Cretaceous Shale ,sandstone and Conglomerate
Tr Triassic Dolomite and Limestone

Tr _ Triassic Dolomite and Limestone

Fig. 3. The figure shows a comparison between isograptebfdn plain groundwater CL in 1981(B)

and 2004(A). The comparison shows groundwater Clincseased and displacement in
different part's of plain.

The Chlorine isographs for the year 2006, whichemgrepared simultaneously
with data (fig 3, A), a packaged cell of iso-chi@icurves is observed to the northeast,
showing the infiltration of freshwater to the aguif The iso-chlorine curves of 100 mg/|
passes through the mid-section of the aquifer, wittme sections to the north showing a
rise (vis-a-vis the chlorine isograph of 1981).ealing an increase in chlorine concentration of
groundwater in this part of the aquifer. Furtherenar stretch of groundwater with high
chlorine concentration was observed in the southafethe plain showing a rise compared

to the map of the year 1981, depicting the increiasehlorine concentration in the
mentioned area.

77



A. KHORSANDI

The isographs to the electrical conductivity, whighs prepared by the Tehran
Regional Water Board in the year 1981 (Fig4, B)vehm packaged cell of EC in
groundwater equivalent to 1000 micro mohs per sguantimeter opening to the south and
to the north. To the north this phenomenon deglatsimpact of the Kan River, while in
the south of Nematabad it is influenced by an apgate groundwater Resources of
unidentified origin.
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PI-Q Plio-Quaternary Conglomerate 6 5 T loKm PI-Q Plio-Quaternary Conglomerate G5 10Km
M-PI1 Neogene Conglomerate M-P1 Neogene Conglomerate
M Miocene Mudstone and Gipsiferous N M Miocene Mudstone and Gipsiferous N
Olv Oligocene Basalt Olv Oligocene Basalt
Ev,Et,Ef Eocene Andesite ,Tull and Conglomerate Ev,Et,Ef Focene Andesite , Tuff and Conglomerate
K Cretaceous Shale ;sandstone and Conglomerate K Cretaccous Shale ;sandstone and Conglomerate

Tr Triassic Dolomite and Limestone Tr  Triassic Dolomite and I.imestone

Fig. 4. The figure shows comparison isograph of Tehrampgadoundwater EC in 1981(B) and 2004
(A). The comparison results shows groundwater E@dseased and displaced in different
part's of plain and is progressive toward north

Moreover a stretch of groundwater with EC of 150@rmmmohs exists to the north
of Ray area, which is probably caused by over-agpilon or some other reasons. In the
southwest of the Plain or Kashanak area theress alstretch of curves equivalent to 1500
micro mohs per square centimeter, which reveals atheance of inappropriate water
towards the aquifer. In the southeast the curvasgh in a uniform manner. The isographs
of EC of the groundwater prepared in the year 200@he purpose of the research (Fig 4,
A), the following discrepancies were observed imparison to the map of the year 1981.
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In general, the package cells of electrical congitgtare observed in the ground
waters of the western and northwestern zones,amtimcreased influence of the Kan River
on the curve, pushing them towards the middle audh&rn zones. In the same manner a
packaged cell was observed in the alluvial fanhef Earahzad River. Thereafter the curve
increase regularly from the mid-section of the plad southeast, but in the northeast and
east a stretch with a high EC extends to the nevttich is related to the effect of alluvial
fans of the Farahzad and Kan rivers on ground water other terms the impact of the
freshwater from the two mentioned rivers has catisedhigh EC curves to southeast, while
the curves of the northeast and east show the maondition of the aquifer.

51115 51130 5115 51.30

Legend Legend
Q  Quaternary Alluvial 1250000 Q Quatemary Alluvial —
PI-Q Plio-Quaternary Conglomerate 65 Tokm PI-Q Plio-Quaternary Conglomerate 65 10Km
M-P1 Neogene Conglomerate M-PI Neogene Conglomerate
M Miocene Mudstone and Gipsiferous N M Miocene Mudstone and Gipsiferous N
Olv Oligocene Basalt Olv Oligocene Basalt
Ev,Et,Ef Locene Andesite ,Tuff and Conglomerate Ev,Et,Ef Eocene Andesite ,Tull and Conglomerate
K Cretaceous Shale ;sandstone and Conglomerate K Cretaccous Shale ,sandstonc and Conglomerate

Tr  Triassic Dolomite and Limestone Tr  Triassic Dolomite and [imestone

Fig. 5. The figure shows comparing isograph of Tehran giaoundwater TDS on 1981(B) to 2004(A).
The comparing shows groundwater TDS is increasedieformed in different part's of plain.

In the isograph of the total dissolved solids dramthe year 1981 by the Regional
Water Board (Figb, B) a packaged cell of groundwatentaining relatively high dry
Residues can be found in the west of rail-road Bquaith a stretch of freshwater in its
southern section showing the impact of Kan Riverthie northeast there is also a stretch of
freshwater caused by the impact of Darband andlaaraivers on the Aquifer. Thereafter
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in the mid-section of the aquifer and in a northiwesoutheast direction, the curves depict
a gradual increase of dry residues in groundwater.

In comparison to the isograph prepared in the $88d, the one drawn in the year
2006 (Fig5, A) shows a diminished impact of KandRien the aquifer and a curve of 600
mg/l in value is observed in the northern areathefaquifer. In the mid-section there are
also curves of 1000 mg/l increasing to the soutit stretches of groundwater with high
dry residues can be seen towards northwest.

4. REVIEW OF CHANGES IN EC, TDS AND CL

To review the changes in chlorine concentration, &@ TDS in groundwater
samples of Tehran Plain, the Tehran aquifer was$ diivided into 4 sections based on the
number of existing chemical analysis of groundwasenples from the year 1981 to 2006 and

their distribution in the Plain, and then a sample
The ponak well water EC, CL and TDS well was selected in each section and the changes

changes from 1991 to 2007 in the mentioned parameters during the statistical
Table 1 period were traced and reviewed. The selected
= wells were in the Poonak(welll), Farjam(well3),
E» € = Azadi(well2) and Aminabad(well4) areas(Figl).
Date 5 | 22 2 The Poonak well represented the northwest region
e Qe S of the Plain and the aquifer’s inlet, the Farjanil we
3151991 | 375 520 776 _represented _the northeast region and the aquifer’s
inlet, the Aminabad well represented the southeast
30/4/1992 | 396 548 49.7 . o -
region and the aquifer’'s outlet and finally the
30/4/1993 | 350 541 74.55 . .
Azadi well represented the southwest region of the
1/12/1994 | 392 592 67.45 Plai d the alluvial f fthe Kan Ri fi, 1
1/12/1995 | 420 640 8145 ain and the alluvial fan of the Kan River (fig.

30/1/1996 | 696 1070 91.23 It should be reminded that the natural
30/4/1997 | 597 919| 77.03| 9roundwater quality parameters affect in general
30/1/1998 | 579 890| 89.10| either in the direction of groundwater flow or
31/1/1999 | 507 780| 7s8.81| constantly at each point of the aquifer; and in
30/4/2000 | 498 880| 77.03| relation to time and with the condition of
29/4/2001 | 433 748 | 71.00| consistency, the impact of Other parameters are
30/4/2002 | 440 800| 69.22| constant and negligible. For instance if a well is
1/11/2003 | 514 826| 67.45| drilled in the freshwater area of the aquifer and
30/4/2004 | 498 880 | 77.03| the impact of the natural parameters remains
31/5/2005 | 433 748 | 71.00| constant, the quality of well water undergoes
29/4/2006 | 440 800| 69.23| natural fluctuations and consistent with the
30/4/2007 | 514 826| 67.25| natural conditions of the surrounding regions.
However if the groundwater quality changes
according to period of operation, unknown natuiaameters, and from the point of view
of this research, artificial parameters have cagbadiges in the quality of ground waters.

The changes in chlorine concentration, EC and TB$he groundwater of
Poonak well are shown in tablel and Figure (6).0Aserved, the changes in EC and
TDS of Poonak well cover each other and are unifanmd despite fluctuations during
the statistical period, show the increase in EGnfi&20 to 826 micro mohs per square
centimeter (306 units difference) and the increas&DS from 375 to 514 mg/l (139
units difference).

80



CHANGES IN GROUNDWATER QUALITY BY URBAN AREA DEVEL®MENT. CASE STUDY

Moreover the curve of changes in EC and dry residoiethe groundwater of
Poonak well until the year 1997 obeyed an incrélasmigh a gentle slope, experiencing a
rapid rise and a gentle decrease.

In spite of fluctuations, the changes in chlorinenaentration of groundwater
samples of Poonak well show 25 units in increase(f43. 6 mg/l in the year 1981 to 67.
45 mg/l in the year 2006). The curve point of tmeumpdwater chlorine in Poonak well is
also the year 1997. The reason for sudden changgpsality of Poonak well groundwater is
also unknown to this research.
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Fig. 6. The graph of groundwater CL, EC and TDS variatioRofhak (welll) in northwest of Tehran
plain.

The changes in the considered parameters in ther wamples of Farjam well are
shown in table 2 and figure (7). As can be obsewtshges in EC, TDS and CL in the
well’s water are consistent with each other angieshe fluctuation of EC from 894 mg/l
in the year 1997 to 1106 micro mohs per squareiroetdr in the year 2006 (212 units
difference), the Chlorine concentration increagedf55. 25 mg/l in the year 1990 to 78. 1
mg/l in the year 2006 (23 units difference) whilgtal dissolved solids concentration
decreased by 40 units.

The changes in EC, TDS and CL in the Azadi wellglrewn in table 3 and figure
(8). As observed similar to Poonak well there isirarease in the parameters despite the
fluctuations and the year 1996 is the milestonthis increase. There is an increase in EC
from 281 in the year 1990 to 521 micro mohs pelasgentimeter in the year 2006 (240
units difference) while the dry residues show arel@se from 312 in the year 1990 to 302
mg/l in the year 2006 (10 units difference). Théd@ihe concentration in the groundwater
in the year 1990 amounted to 30. 89 mg/l, whiclenos46. 15 in the year 2006 (15 units'
difference).
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Fig. 8.The graph of groundwater CL, EC and TDS variatibAzadi well (well2) in the west of Tehran.

The changes in the considered parameters in thengravaters of Aminabad
well are shown in table 4 and figure (9). As can dieserved, the three curves
representing CL, EC and TDS show uniformity andpitesfluctuations are increasing.
The EC of the groundwater in Aminabad well increhf®m 900 in the year 1990 to
1631 micro mohs per square centimeter in the y@@62731 units difference) while
the TDS increased from 800 in the year 1990 to 94l in the year 2006 (146 units
increase). The Chlorine concentration was 13/14l ingthe year 1990, whereas it had
risen to 89 mg/l in the year 2006.
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The Farjam well water EC,CL and TDS The Azadi well water EC,CL and TDS
changes from 1991 to 2007 changes from 1991 to 2007
Table : Table :
€ €
— < —_ °
= S = Date ) E =)
el E 8 g2l e |3
A1 5| & 8 | & | E
~ w (@) = I o
31/5/1991 312 281 | 30.88 31/5/1991 702 894 | 55.02
30/4/1992 100 302| 35.5 30/4/1992 534 824 | 55.73
30/4/1993 110 312 | 46. 15 30/4/1993 553 874 | 56.09
1/12/1994 278 432 | 39. 05 1/12/1994 552 820| 71.00
1/12/1995 283 460 | 42.6 1/12/1995 558 859 | 96.56
30/1/1996 300 520 | 53. 25 30/1/1996 645 992 | 53.35
30/4/1997 319 490 | 52.18 30/4/1997 590 908 | 67.45
30/1/1998 329 506 | 45.08 30/1/1998 596 917| 71.00
31/1/1999 361 556 | 53. 25 31/1/1999 470 875| 74.55
30/4/2000 305 552 | 56.8 30/4/2000 584 1023 | 88.75
29/4/2001 279 490 | 53. 25 29/4/2001 620 1109| 85.55
30/4/2002 290 510 49.7 30/4/2002 662 1106| 78.10
1/11/2003 302 521 | 46. 15 1/11/2003 596 917 | 71.00
30/4/2004 305 552 | 56. 80 30/4/2004 470 875| 74.55
31/5/2005 279 490 | 53. 25 31/5/2005 584 1023 | 88.75
29/4/2006 290 510| 49.70 29/4/2006 620 1109| 85.55
30/4/2007 302 521 | 46. 15 30/4/2007 662 1106| 78.10

5. DISCUSSION AND CONCLUSION

The natural parameters having an impact on theitguel the ground waters are
related to the type of geological materials formihg aquifer, the flow velocity of the
groundwater and the time of water contact withgheounding environment. In the plains,
the interaction intensity is a function of time baotregions of the plain where cities are
built there are also artificial parameters thaéetfthe groundwater quality, whose intensity
depends on the city’s impact on the plain. The ctisdy for this research was the Tehran
Plain and the changes in its groundwater qualitycokding to the assumptions in this
research, the uncoordinated expansion of Tehraren90% of the plain is the main factor
for change in quality of the ground water with itdl apparent and hidden subcomponents.
The plain’s coverage by the city has caused the dinosoil permeability and partial
discontinuation of aquifer recharge by percolation.eturn the urban runoffs and effluents
have increased. These infiltrate the soil throughrrbeds and flood waters and cause a
change in the quality of groundwater.
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On the other hand the water demands of Tehran &nmgdpulation have
resulted in increased exploration of the aquifed esater consumption leading to larger
volume of wastewater, which infiltrates the soildathe aquifer through absorption
wells affecting its quality.

The Aminabad well water EC,CL and
TDS changes from 1991 to 2007

Table 4

Date g g =

o | 2= £

o O 9 =

[ w e O
31/5/1991 800 900 13.13
30/4/1992 1380 2012 31.95
30/4/1993 918 1455 42.60
1/12/1994 876 1213 56.80
1/12/1995 1010 1580 71.00
30/1/1996 1100 1800 84.13
30/4/1997 1050 1900 53.25
30/1/1998 830 720| 71.00
31/1/1999 1168 997 92.30
30/4/2000 1201 2370 90.17
29/4/2001 1220 2140 88.75
30/4/2002 946 1631 89.10
1/11/2003 1163 1997| 92.30
30/4/2004 1201 2370 90.17
31/5/2005 1220 2140 88.75
29/4/2006 946 1631 89.20
30/4/2007 950 1700 89.20

Therefore in the urban areas of the
plains such as the Tehran Plain, the artificial
parameters have a broader and quicker impact
on water quality than the natural causes, and in
some cases intensify the impacts of natural
parameters. The Figure 10 shows the chart of
groundwater quality affecting factors. As
observed the natural factors are fixing in
Tehran aquifer but artificial factors are variable
which more factors depends on Tehran urban
development.

Figure 10. Flow chart of affecting factors
on groundwater quality.
The results of this research in the Tehran Plain
are as follows:

- the correlation of the isographs of
Chlorine in the ground waters of Tehran Plain
in the year 1981 with the one prepared in the
year 2006 shows an increase in the ground-
water Chlorine over a 25-year period, parti-
cularly in the south of the Sarcheshmeh Town-
ship and at the beginning of the aquifer and in
the region of the large alluvial fan of the Kan
River. Furthermore during a 16-year period the
Chlorine concentration in water has risen from
a minimum of 15 to a maximum of 76 mg/l;

- the correlation of the isographs of
electrical conductivity and total dissolved
solids in the year 1981 with the ones prepared
in the year 2006 shows their increase in
groundwater and their undesired spread to the
north over a period of 25 years. During a 16-

year period, the electrical conductivity was a mmnm of 213 and a maximum of 731
micro mohs per square centimeter, while the maxinuatue of total dissolved solids
increased by 146 mg/l;

- he comparison of the map of water type in the $&81 with the one prepared in
the year 2006 depicts a reduction of carbonatec&mand the increase of sulfated and
chlorinated waters.
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Fig. 9. The graph of groundwater CL, EC and TDS variationAafinabad well (well2) in the

southeast of Tehran

Affecting Factores on Groundwater Quality

|

Natural Factors

Geological fomation

Saline water

Grounwater evaporation

Salts disolution in groundwater

Groundwater elements concentration

|

Artifdicial Factores

Absorbtion wells

Municipal waste depression

Irrigation wastewater
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MAXIMUM FLOW VARIABLITY AND FLOOD POTENTIAL
IN TROTUS CATCHMENT AREA

GIANINA NECULAU (CHIRIL A)%, LILIANA ZAHARIA 2

ABSTRACT. — Maximum Flow Variablity and Flood Potential in Trot us Catchment Area.
This paper investigates the maximum flow specdatidires and flood potential of TrotRiver.
Statistical analyses (employed to determine frecjgenexceeding probabilities and tendencies)
have turned to account the maximum, monthly andlyeischarge series recorded during a
period of over 30 years by 21 stream gauging satiwattered over the catchment. The study
shows, on the one hand, the spatial and tempaiabiftly of maximum flow and on the other
hand the flood occurrence potential on a monthtiyamual scale, meaning by important floods
the ones whose discharges are higher than defeasificsstage (attention stage, flood stage and
danger stage). The obtained results show an inmpartizerannual variability of the maximum
flow and a high flood potential during the interédhy — August, with a peak in July. Even
though the last years have witnessed importantidlao this catchment area, there have been
identified no significant tendencies either in Hagiability of the annual maximum discharges or
in the yearly number of floods.

Keywords: maximum discharge, floods, Tregttatchment area.

1. INTRODUCTION

Getting to know the maximum flow specific featurasd the flood potential is
extremely important for various fields of activity.is the case with the blueprinting, building
and exploitation of hydrotechnical works, streampriovement, territorial planning,
management of water resources, as well as of gheimduced by high waters and floods
(elaboration of inundability studies, defense pkgainst floods, etc.) (Zaharia, 1999).

This paper analyzes and highlights the specifitufea regarding the spatial —
temporal variability of the maximum flow and thedt potential in Trotucatchment area, a
catchment area that during the last decades haws dffseted by several floods that led to
important social and economic consequences. Thesensus of these from the standpoint of
discharge values and effects occurred in 1975, 48822005 (Chiril & Preda, 2007).

2. GENERAL FEATURES OF TROTUS CATCHMENT AREA

The area of Troturiver basin is 4,456 kimwhich makes it the fourth largest minor
basin of the Siret catchment. It lies in the cdreesstern part of Romania overlapping both the
Carpathian area (represented by subunits belontginthe central group of the Eastern
Carpathians: the Ciuc, Tarcand Vrancea Mountains, as well as the mountgiredsions of
Comanesti and Pliiesti) and the Subcarpathian one, corresponding to Mwédavian

1 National Institute of Hydrology and Water Manageme&®7 Bucharest — Ploiesti Street, 13686,
Bucharest, Romania, geaninachi@gmail.com

2 Bucharest University, Faculty of Geography, No 1 Bdlcescu Avenue, 010041, Bucharest,
Romania, e-mail: , zaharialili@hotmail.com
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Subcarpathians, which include the OituziBand Tazlu depressiong3eografia Romaniei
1992). Inaltitude Trotus catchment area develops between 1649 m (Nemira pkak) and
80 m (at the confluence with Siret), with a medituale of 706 m (values determined by GIS
techniques on the basis of topographic map, sc&®,aD0). In the mountain area slope
declivityis frequently between 15 and3@ith the highest values reaching here and there 3
to 4¢, while in the Subcarpathian area the declivitypisvailingly between 15 and %0
(Dimitriu, 2007). Slopes influence greatly the gseeand propagation of floods and
consequently their study is useful for hydrologitaecasts.

From the geological point of viewhe catchment area overlaps the orogenic unit
of the Eastern Carpathians, where one can disshghe Cretaceous flysch area (internal),
the Paleogene flysch area (external) and the Neogelncarpathian area. In the north-west
of the catchment area, there appears a narrowddttgmd made up of crystallino-mesozoic
formations represented by crystalline schists arekddoic limestones (Velcea & Savu,
1982). By contrast, the Subcarpathian region d@getin friable sedimentary deposits of
molasse (gravel, sands, clays, tuffs, salt, gypsim).

Climatic featuresare generally favorable to flow genesis and ewatutin the high
mountainous area, precipitation reaches 1,000 @ @@/year, while in the depressions it drops
to 600 — 700 mm/year. In the Subcarpathian regi@emean multiannual precipitation is 550 —
650 mm/year. Summer is the wettest season, with @0ffie yearly amount of precipitation,
followed by spring and autumn with comparable an®u2B8.5% and 23% respectively, while
winter is the driest, with approximately 13% of th&al amount of precipitation (the values have
been determined through direct processing of piagtoc data recorded at the weather stations
Targu Ocna and Adjud during the period 1961 — 2008yer the circumstances, summer holds
the highest flood potential, which is especially doirain showers.

Hydrographic and hydrological characteristicrotus River (162 Km lengH)
originates in the Nemira Mountains (at 1380 m wdti) and flows into the Siret (at 79 m
altitude). Its main tributaries are: $a(L = 26 Km; A = 118 Krf), Ciobinus (L = 33 Km;

A = 136 Knf), Asiu (L = 39 Km; A = 208 Krf), Uz (L = 50 Km; A = 469 krf), Dofteana
(L=26 Km; A=110 Krﬁ), Sknic (L = 28 Km; A = 126 Krﬁ), Oituz (Le = 62 Km; A =
337 Knf), Cain (L = 54 km; A = 308 Krf) and Taziu (L = 89 Km; A = 1,104 kf). The
mean discharge of TrafiRiver increases from 0.793%s, at Lunca de Sus, situated in the
upper basin, to 34.6 s at Vranceni, which is the final gauging statidthe mean
discharges of the main tributaries have differealtigs, depending on the geographic and
morphometric features of their catchment areasy Have been computed for the period
1950 — 2007 based on the National Institute of ldiglyy and Water Management
(N.I.LH.W.M.) data. The results are as follows: t8ul,026 mYs; Asiu 2.06 ni/s; Uz 4.86
m’/s, at Cremenea gauging station; and fiaZl14 n¥/s, at Helegiu. In general, the streams
belonging to Troty catchment area have a Carpathian flowing reginitd, lmigh waters in
spring, mean maximum discharges in May, while floade specific for the summer season
and occur as a result of rain showersdRi & Zaharia, 2002).

On the whole, 54% of Trogwcatchment area is covered by forest (accordinbdo
Atlasul Cadastrului Apelor din Roméania992). After 1990, the retrocession of forests to
their former owners has led to massive deforestafiavhich triggered the past years’
floods and amplified their negative effects.

3 Morphometric data related to the TrgtRiver and its tributaries are taken from tAdasul
Cadastrului Apelor din Roménia, 1992.
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From thesocial and economic point of vieWrotus catchment area is a relatively
densely populated area, with many settlementsctivatentrate especially along the valleys.
Trotus River itself is an important Transcarpathian agfscommunication of national
importance, which connects Moldavia and Transylzabioth by railway and motorway.
Along its course, there are five cities, namely UjjOneti, Targu Ocna, Brmanesti and
Comiansgti. Likewise, many settlements and roads are faalndg the main tributaries (the
Oituz, Uz, Sinic and Cain rivers). The relatively high human densitiestoé valleys and
the presence of ways of communication of natiomal eounty importance make this area
so vulnerable to floods.

3. DATABASE AND METHODOLOGY

Trotus river catchment area possesses a fairly densevaldlistributed network
of river-measurement stations, comprising 21 gagigtations of which many have been in
operation for more than 30 years, which gives diét)i to the spatial and temporal
analyses of liquid discharge parameters (fig. Aleta).
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Fig. 1. Stream gauging stations network in Tkotatchment area.

The present study turns to account the series oiiman monthly and yearly
discharges recorded by the 21 gauging stationseirtatchment area along periods ranging
from 29 to 57 years. The analysis of flood poténitias taken into account, for each
hydrometric station, the floods with peak dischavgkies above the three specific stages:
the defense, the flood and the danger stages.
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Data on the stream gauging stations in Trotgicatchment area*

Table 1
Crt. . . Study L Hmed F

no. Stream Gauging station period (Km) (m) (Km?)

1 Trotus Lunca de Sus 1976-2007 17 1140 8P.2
2 Valea Rece Valea Rece 1976-2007 23 11145 121
3 Trotus Ghime-Faget 1961-2007 34 111p 341
4 Suta Suta 1964-2007 26 1041 116
5 Trotus Goioasa 1952-2007 5244 1052 765
6 Ciohinug Ciobanus 1964-2007 32 1052 13p
7 Asiu Asiu 1951-2007 36 951 206
8 Uz Valea Uzului 1968-2007 2b 1070 160
9 Uz Cremenea 1977-2007 40 1070 340
10 Uz Dirmanesti 1977-2007 50 974 406
11 Dofteana Dofteana 1977-200f P6 735 110
12 Sknic Cirgoaia 1967-2007 26 776 100
13 Trotu Tg. Ocna 1955-2007 8P 924 2091
14 Oituz Fiefistrau 1951-2007 4(Q 810 268
15 Cain Halog 1962-2007 31.5 71y 20b
16 Trotuy Onesti 1978-2007 111 830 2836
17 Tazhu Tazhu 1968-2007 25 793 129
18 Tazhu Scoteni 1979-2007 5( 574 417
19 Tazhul Sarat Lucicesti 1966-2007 25.4 801 128
20 Tazhu Helegiu 1970-2007 72.5 520 999
21 Troty Vranceni 1963-2007 126 734 4017

*According to N.I.LH.W.M. data; L — Stream lengthrdin its origin to the gauging station); Hmed —
Catchment area’s mean elevation (upstream the gaugfiation); F — Catchment area’s area
(upstream the gauging station).

The main employed method has been the frequendysinawhich allowed the
determination of frequencies and exceeding prdbekil In order to estimate the maximum
discharges with different exceeding probabilitibe Pearson Il binomial theoretical law of
distribution has been used and the data have beessped by using the ASIG software (devised
by the N.I.LH.W.M.). Empiric probabilities have beestimated with the Weibull formula: = r/
(n+1), wherer is the rank of the value in the data series, etldownwards, andis the number
of values. In order to identify the tendencieshia maximum flow dynamic and their statistical
significance Mann-Kendell test has been appliedifiiyg MAKENSES software).

Cartographic representations and spatial analyse® been based on GIS
techniques (extensions of the ArcGis 9.2 software).

4. MAXIMUM FLOW AND ITS SPATIAL AND TEMPORAL VARIAB  ILITY

The specific aspects regarding the temporal vditialef maximum flow have
been made evident by analyzing the series of yemmty monthly maximum discharges
recorded by the gauging stations in the study area.
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4. 1. Interannual and monthly variability

In Trotus catchment area, the maximum flow shows an impobxtanability from one year
to another, which is mirrored by the high valuestloé yearly maximum discharges
variation coefficients (¢J. Thus, most of the stream gauging stations (1i7o621) are
characterized by a ,reater than 0.7, while 11 stations top even @ffich shows the
marked torrential character of the maximum flow am annual scale (table 2). On the
whole, maximum discharges variation coefficientsge from 0.42 (at the Lunca de Sus
station) and 1.43 (at Ciabus). These coefficients represent important pararedtet are
used in order to estimate the maximum discharg#sdifferent exceeding probabilities.

Maximum-maximorum discharge (Qmax) and variation
coefficient (Cv) values at the gauging stations ifirotu s catchment area*

Table 2

cr:]g Stream Gauging station (%27:;(* Recording date Cv
1 Trotus Lunca de Sus 23.2 12.07.2005 0j42
2 Valea Rece Valea Rece 110 24.06.1981 ).68
3 Trotus Ghime-Faget 127 03.07.197% 0.50
4 Suta Suta 99.2 05.07.1991 0.9
5 Trotus Goioasa 353 28.07.2004 0.71
6 Ciohinus Ciobanus 380 23.11.197( 1.48
7 Asiu Asiu 389 12.07.2004 0.96
8 Uz Valea Uzului 196 02.07.1975 0.98
9 Uz Cremenea 229 12.07.2005 0J65
10 Uz Dirmanesti 132 13.07.2005 0.8]
11 Dofteana Dofteana 458 29.07.1991 1j21
12 Sknic Ciresoaia 148 02.07.1975 0.78
13 Trotu Tg. Ocha 1490 12.07.2005 0.15
14 Oituz Fietistrau 413 02.05.1978 0.9p
15 Cain Halos 497 19.07.1972 0.98
16 Trotuy Onsti 2294 12.07.2005 0.98
17 Tazhu Tazhu 698 06.07.097( 1.2p
18 Tazhu Scoteni 538 12.07.2005% 0.91L
19 Tazhul Sarat Ludicesti 514 12.07.2007 1.08
20 Tazhu Helegiu 1556 13.07.200b 0.98
21 Trotuy Vranceni 3720 29.07.19911 0.9

* According to N.I.LH.W.M. data.

In order to identify the years that have witnesthedhighest maximum discharges
the four maximum values of this parameter have lsdeacted for each gauging station.
Thus, it has been observed that the year with idpeelst discharge was 2005 (for 11 of the
21 investigated stations), followed by 1975 (4 eas&991 (3 cases) and 1970 (2 cases).
The highest ever-recorded maximum dischargaximum-maximoru)yof Trotus River is
3,720 ni/s, value that occurred on July 29, 1991, at Vransgeam gauging station. The
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highest discharges on Trettributaries occurred on the Taal (1,556 n¥s), the Tazu
Sirat (584 n¥s) and the Uz (229 its) during the floods of 2005. As a matter of fawgre
than half of the river-measurement stations in Ugatatchment area (especially those
placed in the small and middle catchment area$ avitas less than 500 Rnexperienced
in 2005 the highest maximum discharges ever-recbsiece they came into operation
(historical discharges) (fig. 2). The lowest maximdischarges on TrofRiver vary from
62.7 mi/s (in 1986) at Targu Ocna, to 24.7/sn(in 1961) at Goioasa station.
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Fig. 2. The folding curve of historical discharges (Qmaaognin Troty catchment area (maximum
discharges of 2005 are plotted with triangles).

The analysis of the variability tendencies of thexrmum annual discharges has
shown that in Trotycatchment area there are no statistical significah increasing or
decreasing tendencies. Only for two gauging s&iiblelegiu on the Taxh and Cirgoaia on the
Slkinic) the Mann-Kendall test has revealed a decrgésimdency at a confidence level of 5%.

I n m [\V4 \4 M Mi Mil X< X X X
‘ @ Lunca de Sus @ Ghimes-Faget @ Goioasa 0O TG. Ccna m Onesti @ anceni ‘

Fig. 3. Monthly distribution of the maximum annual dischesgccurrence frequency at the gauging
stations along TrotuRiver.
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As far as themaximum monthly discharges variability concerned, the values
show during a year higher or lower oscillations eyated in essence by the climatic
features of each month. The highest maximum mondidgharges occur in spring and
summer months, while in winter and autumn the \ahre the lowest.

The analysis of the seasonal and monthly occurréecgiency of the maximum
annual discharges points out that on most partthe@fstudy area the maximum annual
discharges have occurred every month in the irft&éfag — August (with a maximum of 22%
in June), mainly as a result of rain showers. InyMan important part in the formation of
maximum flow is played both by precipitation andwnmelting. The lowest occurrence
frequencies of the maximum annual discharges {ess 1%) are specific for winter (because
water is stored in the snow cover and freezingge®ees are active) and autumn (as a result of
scant precipitation). Fig. 3 illustrates the mopttistribution of occurrence frequency of the
maximum annual discharges at the stream gaugitignstalong Trotgl On a seasonal scale, on
the whole of the basin, the maximum annual dis@saogcur most frequently in summer (55%
of the sum of the mean monthly occurrence freqasnspecific for the investigated gauging
stations) and spring (34%). Most seldom, maximunmuahdischarges have occurred in winter
(1%), while in autumn their occurrence frequenci/li%o.

4. 2. Maximum discharges with different exceeding probabilities

According to the methodology presented in Chapi@rtl3e maximum discharges
with probabilities of exceeding of 0.1%, 0.5%, 12%6, 5% and 10% have been estimated for
all the measurement stations in the Trotus catcharea. The analysis of results shows a rich
flow in the Subcarpathian area of the basin, eafig@n the Tazu, Tazfiu Sirat and Oituz
rivers. The maximum discharges with a probabilitgxceeding of 1% range from 3G/sin
the mountainous area at Lunca de Sus gaugingrst&ii®.766 fis at Vranceni (on Trofu
River). Figure 4 illustrates the spatial distrilbatiof the maximum flow in Trotucatchment
area in the form of specific liquid discharge wéttprobability of exceeding of 1% (gmax
in I/s/Kn?). Its analysis reveals that the highest valuesspeeific for the middle part of
Trotus catchment area, which overlaps the Subcarpathémn a

In the hydrological practice, the determinatiomaiximum discharges with different
exceeding probabilities on river stretches devofdhgdrometric stations is achieved
through relations of hydrological regionalizatidDne of the most used is the correlation
between specific maximum discharges with differerteeding probabilities (gmaxp%)
and the complex parameterti/ where H is the mean elevation of the catchmeea ar
(given in meters) and F is the catchment area’s gie Knf). Another widely used
correlation is that between specific maximum disgha with different exceeding
probabilities gmaxp% and the catchment area’s Braiaconu &Serban, 1994). For the
purpose of this study, the first of the two cortielas has been employed (fig. 5).
Depending on the points distribution three corietet curves corresponding to the upper,
middle and lower areas of Trgtucatchment area have taken shape, and still one
corresponding to the Uz catchment area, which hlasver specific maximum discharge,
due primarily to the fact that it develops on tlhdécareous and schists area (TGartacies).
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Fig 4. Spatial distribution of maximum specific liquidsdharge with probabilities of exceeding 1%

Fig. 5. Regionalization relationships of the maximum disgka based on gmaxp% (inl/s.R NF
values in Trotyg catchment area: a) upper basin; b) middle bagitpwer basin; d) The Uz
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5. FLOOD POTENTIAL

In Trotus catchment area, most floods have a pluvial origagurring mainly in the
warm season. For instance, the floods of 2005 triggered by precipitation that exceeded 150
— 200 mm in 48 hours (July 12 — 13). These amaainpsecipitation with torrential character
were responsible for discharges of 53%sron the Tazl at Scoeni gauging station, 229%s
on the Uz at Cremenea, 379/smon the Oituz at Fierastr and 2,294 fifs on Troty at Oneti
(Chirila & Preda, 2007). Another remarkable year for thikltment area was 1991 when, on
the Taziu River, in less than two hours fell 150 mm of jpiéation (on July 29), resulting in a
flash flood with a first peak discharge of morentt2000 nis, followed by a second peak of
about 1,000 fits, which broke down the Belci damiscu & Drobot, 2002).

In order to establish the potential of flood oceunce in Troty catchment area only
the important floods have been taken into accotimt. maximum discharges of these floods
are above those corresponding to the defense stemely: QA — the discharge equivalent
to the attention stage, QI — the discharge corratipg to the flood stage and QP — the
discharge specific for the danger stage. The oenaoer frequencies (expressed as the number
of events) of the floods with discharges supeo®, QI and QP have been computed on
the basis of the series of maximum monthly disossrdhe results for the 21 gauging
stations are shown in table 3. The analysis of#hees highlights that most of the floods with
discharges higher than the one corresponding tdahger level have occurred on Troai
Targu Ocna (6), on Taul Sirat at Ludcssti (5) and on Cgin at Halg (4).

1968 1969 1970 1979 1980 1988 1989 2004 2005 2006 2007

‘ @ CA ma ocP ‘

Fig. 6. Yearly flood potential — number of cases abovedtiention stage (CA), flood
stage (Cl) and danger stage (CP) - of Ty®iver at Targu Ocna station.

In some years, several floods with discharges el threshold corresponding to
the defense stage have taken place. For instancEradus River at Targu Ocna station in
1970 five floods with discharges superior to thatresponding to the attention stage
occurred. Likewise, in 1988 and 2005, four suclod® were recorded and in 1969, 1979
and 1980 three floods occurred every yea. Two effliods of 1969 and 1979 had higher
discharges than that corresponding to the floogestfg. 6).
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Occurrence frequency of the maximum monthly dischages higher than the ones
equivalent to the attention stage (QA), flood stagéI) and danger stage (QP) in the

Trotus catchment area

Table 3
Crt. ) ) Number of cases *
Stream Gauging station
no. >QA >Q| >Qp
1 Trotus Lunca de Sus 66 p
2 Valea Rece Valea Rece 11 4
3 Trotus Ghime-Faget 19 0 0
4 Sulta Suta 5 2 0
5 Trotus Goioasa 27 7 2
6 Ciobidnus Ciohinus 17 5 3
7 Asau Asau 25 1 1
8 Uz Valea Uzului 14 3 1
9 Uz Cremenea 3 1 (
10 Uz Darmanesti 24 6 2
11 Dofteana Dofteana 33 1p
12 Slanic Ciresoaia 21 2
13 Oituz Fiegstrau 22 3 0
14 Trotus Tg. Ocna 88 20 (i
15 Trotus Onati 21 12 2
16 Caxin Halos 32 11 4
17 Tazlaul Sarat Luccesti 21 6 5
18 Tazlau Tazhu 6 1 1
19 | Tazku Scoteni 8 3 2
20 | Tazlau Helegiu 18 5 2
21 | Trotus Vranceni 19 10 2

* Values obtained on the basis of N.I.H.W.M. data.

As far as the monthly flood potential of Trgtcatchment area is concerned one
can notice that flood discharges superior to tbatesponding to the flood stage occur most
often in spring and summer months, having predontipa pluvial origin (table 4). On
Trotus river, the most frequent floods with dischargeswatbthe one equivalent to the flood
stage have occurred in May, followed by July andjust.

6. CONCLUSIONS

The analyses of the maximum monthly and annuahdiges recorded by the 21
stream gauging stations in Tretwatchment area reveal a series of specific feature
regarding the maximum flow, which must necessaréytaken into account for the proper
management of water resources and flood risk assedsFrom among these features, the
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most outstanding are the significant interannughisdity of maximum discharges (expressed

as variation coefficients, which more often tham exceed 0.8) and the high potential for

generating big floods (with discharges above the corresponding to the defense levels).
At the basin scale, the biggest floods occurretidin0, 1975, 1991 and 2005. In some years
(1969, 1970, 1979, 1980, 1988 and 2005), howeeseral floods with discharges superior

to the defense ones were recorded. At the mondtallesthe interval May — August has the

highest flood potential, especially because ofrttie showers. The months with the highest
flood risk are July, followed by May.

Monthly flood potential of Trotu s catchment area

Table 4
Crt. s Gauging Number of floods above the flood stage*
no. ream station JIFIM|A|M|J|J|A|SsS|O|N]|D
1 Trotus Lunca de Sus 0 0 0 0 1 0 1 0 o q [t
2 Valea Rece Valea Rece 0 0 0 0 1 1 1 1 [0 q [¢
3 Trotus Ghime-Faget 0 0 0 0 0 0 0 0 [0 q [t
4 |Suka Suta o| o| of ol of of 2/ o 9 4d d
5 Trotus Goioasa 0 0 0 0 2 1 2 2 [0 q [t
6 Ciobanus Ciohanug 0 0 0 0 0 1 3 0 [0 q 1
7 Asau Asiu 0 0 0 0 0 0 1 0 0 q a
8 Uz Valea Uzului 0 0 0 0 1 1 1 0 0 q a
9 Uz Cremenea 0 0 0 0 0 0 1 0 [0 q (¢
10 Uz Darmanegti 0 0 0 1 1 0 1 2 1 q [t
11 Dofteana Dofteana 0 0 0 0 2 2 3 2 [0 1 (¢
12 Slanic Cirggoaia 0 0 0 0 3 0 4 0 [0 q [t
13 Trotus Tg. Ocna 0 0 1 0 7 2 6 3 1 q ¢
14 Oituz Fietistrau 0 0 0 0 1 0 2 0 0 q a
15 Cagin Halos 0 0 1 0 3 0 4 3 0 q a
16 | Trotus Onati 0 0 1 2 2 1 3 1 1 1 [¢
17 |Tazhu Tazhu 0 0 0 0 0 0 0 0 o q q
18 | Tazhku Scoteni 0 0 0 1 0 0 1 1 [0 q [¢
19 Tazbu Sirat | Lucicesti 0 0 0 0 1 2 2 1 0 q a
20 Tazku Helegiu 0 0 0 0 1 0 2 1 0 q a
21 | Trotus Vréanceni 0 0 1 0 4 1 3 1 o q [t

* Values obtained on the basis of N.I.H.W.M. data.

Even though the last years have experienced flodtts important discharges,
which generated overflowings with serious consegesnthe analyses that have been
undertaken revealed no significant tendencies reiththe maximum discharges variability
or in the number of yearly floods (the ones congdeeally important), inasmuch as high
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discharge floods also occurred during the periotD191975. The most serious consequences
of the last years’ floods, as compared to the previones, are largely explained by the
increase of flood vulnerability through the devetemt of social and economic activities
and transportation infrastructure, as well as thtothe changes in land use (with special
emphasis on massive deforestations).
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DECREASING THE ENVIRONMENT IMPACT AND SECURING WATE R
SUPPLY SAFETY THROUGH WATER AND WASTE WATER
INFRASTRUCTURE MODERNIZATION

V.-L. CROITORU %, D. CIATARA §*, C. NEAMTU?

ABSTRACT. — Decreasing the environment impact and secing water supply safety
through water and waste water infrastructure modernzation. In Cluj and Slaj
Counties as well as all over in Romania, followinlg@acy of poor or no investments in the
water supply and sewage infrastructure before 1@8%igh risk situation developed
seriously threatening the environment and the waipply safety. As a consequence, water
losses of more than 60%, discharges of househaldratustrial waste water in the river
Somes and other effluents without treatment as wslithe lack of expansion and
modernization investments in the water supply legdio situations of daily supply
schedules for some entire communities, posed arntlajeat to the environment, public
health, to the normal social and economic developroé the community itself. Several
consecutive major investment programs between E2b52009 not only addressed and
solved most of the problems in Cluj County but resiilin putting the community in an
excellent pole position in term of the race for ghiance with EU water and environment
Directives to be met gradually by 2018. Solving Weter supply and waste water treatment
related environment issues in Cluj County and ttey whese issues are planned to be
addressed in Salaj County shows how important aide anajor investment programs, the
natural and antropic geographical features of tka & question.

Keywords: water supply, investment programs in infrastructure, environment protection,
drinking water quality.

1. INTRODUCTION

Environment issues - water and environment quabitylic health - can be solved
only with massive investments in the extension mxodernization of the water supply and
waste water treatment but the existing situatio@lifj (and later Salaj) counties shows how
important are also factors such as the geograpbatibn and antropic (man made) features
of the area in question. Indeed water supply andt@mment issues in Cluj County would
have been much difficult to solve without the maad® and natural water resources
upstream Cluj-Napoca consisting in the row of resielakes in the area. By contrast|&
County adds to its weak economic and social devedoyp a chronic lack of water
resources. V&olt Lake as raw water source for ZialandSimleul Silvaniei towns has a
poor raw water quality affected by the pollutiorrfr agricultural and animal farming
activities in the area. The other urban localitreghe county(Cehu Silvaniei and Jibou) as
well as the rural areas must rely on undergrountemsources (wells) with the implicit
risks during drought periods. These situations affecting the water supply risk
management as well as the accidental pollutiongurgon investment planning.

1SOMES Water Company, 400604 Cluj-Napoca, Romania, e-mail: public.relations@casomes.ro.
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2. SITUATION OF WATER AND SEWAGE PUBLIC UTILITIES | N
ROMANIA, 1989 - 1995

Before 1989 environment issues were not differéedianor did represented an
important theme on the public agenda of the localational relevant bodies or authorities.
In terms of public utilities there were mammoth etubased structures responsible for
water, sewage, sanitation, housing, heating, putthoisport etc. Investments for the
modernization of the environment infrastructurekéat completely before 1989 having as
result networks of 30, 50, even 80 years old. Gnather hand, networks built in the 60's
and 70's were made of inadequate materials suabbestos cement (fig. 1).

SERMA

BELULGARALY

Fig. 1. Situation of water/sewage public utilities in Ronaari989 — 1995.

In 1990 by law former single mammoth structures ewezorganized into utility
specific independent administrations subordinasdddal authorities. As a consequence follows
a huge increase of the number of public servicesvéter and waste water to over 400 across
the country, many cities, towns and even commustblkeshing their own companies without
regard to the resources available to modernize thi#iies and the infrastructure.

The infrastructure, the services and the envirotritegif during 1989 - 1995 are still
described by major shortcomings in terms of visiaterest, strategy. The lack of adequate
environment regulations is inherited from the poasi period. Short, medium and long term
strategies are still missing as well as the unaleditg and implementation of the "sustainable
development” concept. The infrastructure withtsldomponents (networks, water purification
plants, waste water treatment plants etc) is otespleysically and morally (fig. 2).

Water losses go in some places beyond 60%. Thageepecific consumption of
the population is over 350 |/pers/day as comparild the European average of 130-150
I/pers/day bringing into discussion a serious némdawareness campaigns regarding a
rational use of water and avoiding squander. Whanare important, both public authorities
and public services are short in investment fuedsHe rehabilitation and/or modernization
of the infrastructure. The concept of modernizdtienelopment fee included in tariffs is
missing. Major water losses and leaks from the geweetworks, as well as high energy
consumptions from obsolete equipments have a majpact on the environment and
community health.
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3. INVESTMENT PROGRAMS IN THE ENVIRONMENT INFRASTRU CTURE
1995 — 2007

The solution for the modernization of the wateewage infrastructure started to
emerge in the mid 90's with the European Unionwuadéd programs. These programs
represented a viable and affordable concept fontiter - sewage public services sector in
Romania since - with small differences from progrém program - had a financial
construction comprising about 75% non reimbursatefunds.

Fig. 2. Some of the shortcomings before 1995 with impacthte environment. 1, High losses in
water networks; 2, High energy consumption due bsotete equipment; 3, Lack of
monitoring, control and automation; 4, Major le&isn the sewage networks.

These programs were structured later into pre arstl gccession funding. While
the first had as main objective the recovery of thain environment shortcomings
accumulated over the past 30 years and more, t® iarthe second category concentrated
on meeting the conditionalities set by Chapter 22vifonment) of the accession
negotiation of Romania to the EU.

Through these programs, the wealth of natural amadh made water resources
upstream Cluj-Napoca was capitalized on to enslteenative and complementary water
supply sources in order to prevent accidental goluand eliminate risks in terms of water
supply safety in the area serviced.
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Acceptance, understanding and furtherance of emabgoncepts and of those
regarding the sustainable development meant tlougtastablishment and implementation
of strategies aimed to environment and its comptsngmtection through the construction -
for instance - of large diameter sewer mains whiompletely eliminated in time the
pollution of Somesul Mic river crossing Cluj-Napoca

Maybe the most important gain, these programs warnited by the European
Union brought - as part of their institutional argement - a philosophy based on the
concept "we help you but help yourself as well"the area of environment risk
management, materialized for instance in T@r@Giliu basin Pollution Prevention Plan
(PPP) within the ISPA (pre accession structurafrimeent) Program. The objectives of
this PPP was to achieve and maintain a "good sttoat(according the EU Water
Frame Directive) of all waters within the catchmenea Tarna and Giiu and to
secure and provide raw water quality according Baam and Romanian regulations
for the new water intake in Tatailake to be built within ISPA (table 1, fig. 3).

The sources for the modernization and the developmé
of the water - sewage infrastructure

Table 1
Source Value
Local special Tax (1995-...) > 3 Mil EUR
MUDP II* (1997-2002) 38 Mil. USD
Own & budget sources (1997-...) > 14 Mil. EUR
ISPA* (2004-2010) 69 Mil. EUR
SAMTID* (2005-2008) 13.5 Mil. EUR
Total > 130 Mil. EUR

* EU co-funded programs

The project area comprises all water bodies, riwarg lakes, in Tarm-Gilau
catchment area as well as their surrounding inflteeareas. The TataiGilau PPP
Coordination Committee gathered all authoritiesstifotions and bodies with explicit
power in environment and water protection or thegéch can contribute to this effect.
Representatives of these institutions were diviaéal four working groups with their own
specific Action Plan integrated into the PPP asale

The ISPA Program was also responsible for the kstabent of the regional
integrated water supply strategy, namely of theceph of hydrographic basins based
integrated management for water resources outlindtie national strategy in this field.
Thus, reservoirs Gil and Somgul Cald as well as Flogg underground source serving in
present as raw water sources for Cluj area systera W be replaced by Tagaireservoir
with a number of vantages in terms both of betigr water quality as well as more suitable
surrounding environment around the catchment area.

The ISPA Program was also responsible for the Bskehent of the regional
integrated water supply strategy, namely of theceph of hydrographic basins based
integrated management for water resources outlindtie national strategy in this field.
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Thus, reservoirs Gil and Somgul Cald as well as Flogg underground source serving in
present as raw water sources for Cluj area systera W be replaced by Taaireservoir
with a number of vantages in terms both of betigr water quality as well as more suitable
surrounding environment around the catchment area.

It gives also the future
possibility to supply a more extended
area in the neighboringilgj County
included. This strategy is aimed to
supply the entire urban localities in
Silaj County from Cluj (Tarnd)
source thus eliminating the current
polluted sources and establishing a
regional integrated water supply
system. Pre-accession EU co-funded
programs aimed to recuperate
environment shortcomings, to ensure
accidental pollution risk management
and water supply safety between
1995 and 2008.

Among the main achie-
vements of these programs were
B 1spA O MupP 11 CIMRD -owns. [0  Special Taxes the modernization and expansion of

the water purification plants and

the waster water treatment plants,
Fig. 3. Main financial resources for rehabilitation of et solved the  treatment costs

supply. problems, the water quality the

overspill issues from the sewage

network, thus minimizinghe direct
impact on the environment and public health. They decreased the energy consumption
by replacing obsolete equipment and tools. Awarenesmpaigns attached to these
programs succeeded in changing the population copison pattern, the average
consumption being today of about 150 I/person/digy 4).

l/person/da th. inhabitants
S(% ) —s ( 1000)
PO —
90 + 7 + 900
//
80 | - + 800
A 7
70+ - T 700
60 + + 600
50 4 T 500
40 + + 400
30 1 1 300

1991 2001 2009

---m--- Losses— —e- — Consumption—a— Population

Fig. 4. The population serviced by the ROC and the metexntwater losses.
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On July 1, 2006, there was a major moment for @ater supply and sewage public
service history with the restructuring into a RegiicOperator Company (ROC). The ROC took
over at this date seven new urban localities (samalmedium towns category) in Cluj arida$
Counties (Dej, Gherla, Huedin, Zal Simleul Silvaniei, Cehu Silvaniei and Jibou) (fig. 5

80
70 = ] osses Daily shedule
60 1
501
40 1
301
201
10+

0 B

CJ System Zaldu  Simleu S.CehuS.  Jibou Dej Gherla  Huedin

Fig. 5. Water losses (%) and daily supply schedule ir7thewly taken over towns on July 1, 2006.

The situation of these towns in terms of environmefrastructure status was
worse (in 2006) than it was in 1990 in Cluj Couf(fty. 6). Three of the towns newly taken
over had daily water supply schedule (between 52inHours/day) and water losses in the
networks reaching 70%.

1892 — central and western : SN Y
part of Cluj-Napoca City 1990 - G.I.G.C.L. - 1991- RAJAC CLUJ (onl
all Cluj County Cluj-Napoca City)

>2006 - the regional stage 1995-2006 - Cluj County expansion
(8 municipalities, 58 villages) stage (1 municipality, 24 villages)

Fig. 6. Different toponymes and the work area of the SSamMg” S.A. Cluj Water Company along
the time.
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By means of implemented emergency investment progjiend having the benefit
of the economic power and financial viability deestale economy of the ROC, these three
towns had water 24/7 in less than a year aftergoteiken over.

4. POST-ACCESSION ENVIRONMENT PROGRAMS

They were developed based on the need to prepaldeviong term projects
funded from the European Cohesion Fund which wopltdvide solutions for the
compliance with the conditionalities set by Cha@2rof the accession negotiations. These
programs were outlined since 2006 in Romania thiotige Environment Sectoral,
Operational Program (POS) submitted by Romanid¢oBC at January 312007 and by
which priority was granted to the regional project®rder to optimize the investment and
operational costs presumed by such an investmenie(R).

The necessary investments estimated to achieve #madronment objectives if of
over 400 Million Euro for the entire infrastructuserviced by the ROC in Cluj andil§j
counties, leading to the need to divide the apptiogprocess into phases.

The following phases were set for the project:

Phase 1: 2007-2013 aims to the improvement of the water supply staaslar
regardless the size of the locality and of the evagter network and treatment facilities -
for localities with population oved0.000 inhabitants equivalent; it focuses more on
significant improvements of the networks in ordeidecrease losses and leaks; paramount
importance is given to the consolidation of theelexf services.

Phase 2: 2014-2018 aimsever higher standards for water treatment and highe
connection rates to sewage networks for localitigs population aroun@.000inhabitants
equivalent; it focuses on improvements of the seraind equipments replacement.

Phase 3: 2019-2026major investments are no longer required. The systare
well enough developed, the waste water treatmantlards are in place and the number of
customers can be increased only marginally (coimecatates are already high). All
activities are focused on operation improvementtagh service maintenance standards.

The ranking method for the selected measures wasdban the following
strategy:

- short term improvement of the waste water treatnprocess for compliance
with minimal standards wherever is economicallyifies;

- use of the transition period set by Chapter 22tlie@ improvement in order to
decrease water network losses and leaks from theggenetwork;

- implementation of the principle “polluter paysth¢ ROC will enforce the
relevant regulations such as NTPA 002 for comméeitustrial customers);

- final WWTP capacities in place by the dates sehe Romanian law.

The first financing stage worth 196 Million EUR f&hase 1 2008 - 2013 was
already secured from the EC. The financing breakd@svsomehow similar to the pre
accession programs: 74% EU grant; 11.3% - Roma@amernment; 1.9% - Local
Authorities; 12.5% - Loan (ROC).
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Main parameters of post accession compliance obligans in terms
of water & environment quality

Table 2

Water & environment quality

Parameter
element

- for oxidation, ammonia, iron, pesticide, |si
manganese - for localities with ov&00,000
inhabitants;

- for oxidation and turbidity - for localitie
with population betweeri0,000 and 100,000
DRINKING WATER QUALITY - by | inhabitants;

Dec 31, 2010 - for oxidation - for localities with populatio
under10,000inhabitants;

- ammonia, nitrates, aluminium, iron, led,
cadmium, pesticides, manganese - for localifies
with population betweerl0,000 and 100,000
and under 10,000nhabitants;

- by Dec 31, 2013 -for localities with
population over 10,000 inhabitanis
equivalent;

)

-

WASTEWATER/SEWAGE — -

- by Dec 31, 2018- for localities with
population  under 10,000 inhabitants
equivalent;

- by Dec 31, 2015 -for localities with

WASTE WATER TREATMENT population over 10,000 inhabitants equivalent;

PLANTS (WWTP) - by Dec 31, 2018- - for localities with
population between 2000 and 10,000
inhabitants equivalent;

The target area: the 8 municipalities and townGlirj and Slaj counties serviced
currently by the ROC. The amount adds to the previmnding applied for the ROC and
raises the total to over 326 Million Euro investedhe environment infrastructure between
1995 and 2009.

5. THE FUTURE OF THE WATER COMPANIES IN ROMANIA

Should the vision outlined by the Hydrographic Basbased Water Resources
Integrated Management National Strategy be impléatkrthe ROC - SOME WATER
COMPANY - is best placed to become the operator tfer entire SOME - TISA
hydrographic basin (fig. 7).

Implementation of this strategy would mean integglamanagement of the water
and environment resources from an area comprising ¢ounties in North-western
Romania with a geographic surface amounting to 26 §juare km and a population of
some 2.14 million inhabitants.
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Since the "bor-
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S 285 the hydrographic basin,

o - =
- =
are’ MARAMURES Som

Gt m’*@ Cluj county area com-
3 - it AR A Vsl “75 - .. A
sl A prising Turda and Cam-

pia Turzii municipalities

and the surrounding rural
area will not be part of
the system serviced by
the ROC since they are
part of another hydro-
graphic basin - Arig

S ALBA _Aiud. :
i 3 @ Fsraseent Bl
Tuliagy| ias s

HUNEDDARA

= ran;enes‘m Pz!rn;al:b 3

@, L PRAHOYA
arnpulling

i esitsy
CARAS-SEVERTN o’
i gPlorest

e

Fig. 7. Some-Tisa hydrographic basin.

6. CONCLUSIONS

The geographical features of an area have signifis@ight on the water supply/
purification & sewage collection/treatment, bothtémms of operation costs as well as in
terms of investments needed for modernization ehdbilitation.

The variety of geographical features of an are@rims of the existence of multiple
natural or anthropogenic (man made) water resourcksth ground and underground
sources - has a major impact on securing waterlggpfety and risk management.

The lack of major investments in the modernizatiod rehabilitation of the public
water supply and sewage networks and facilitiemjdeinherently to major hazards for the
environment which in turn could affect the geogiiaphfeatures of an area themselves.
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CALCULATION OF THE MAXIMUM RUNOFF VOLUME INDUCED BY
TORRENTIAL RAINFALLS THROUGH THE G.I.S SCS-CN METHO D.
CASE STUDY: THE SMALL HYDROGRAPHIC BASINS IN THE SO UTH
AND WEST OF THE SOMESAN PLATEAU

ST. BILA SCO*

ABSTRACT. — Calculation of the Maximum Runoff Volume Induced by Torrential
Rainfalls through the G.I.S Scs-Cn Method. Case Sty: The Small Hydrographic
Basins in the South and West of the Sorsgn Plateau. The SCS-CN hydrological
mathematical model was developed by the Natural iRees Conservation Service (NRCS,
also known as Soil Conservation Service SCS) withpilwpose of providing users with
procedures of computing maximal volumes of surfageoff for torrential rainfalls in a
certain territory or hydrographic basin, the mamput elements in the model being the
factors that play the major role in the processefadlirunoff: soil and land use type. The
model has been applied on small hydrographic basiasthis type of catching area is
extremely susceptible to catastrophic flashflooctsuering. The present paper points out the
criteria to establish the hydrographic basins tcabalyzed as well as the way the model
could be applied to them, the main scientific aitanding in calculating the surfaces
corresponding to the maximal runoff volumes in aafsprobable maximum rainfalls.

Keywords. Model, GIS, small hydrographic basin, maximum isign maximum volume.

1. INTRODUCTION

The SCS-CN hydrological mathematical model has lueseloped by the Natural
Resources Conservation Service (NRCS, also knowBadsConservation Service SCS)
with the purpose of providing users with procedusésomputing maximal volumes of
surface runoff for torrential rainfalls in a certaerritory (Ponce and Hawkins 1996).

Initially, the method was thought to be used imgfarming rainfall volumes from
a certain period into runoff volumes by taking iatcount the vegetation cover and soil, its
purpose standing in identifying appropriate arranget strategies for the agricultural fields
in the USA. Because of its proved precision, thedelis usage has increased a lot,
surpassing the USA borders, and its purpose hdedtiom the initial one towards the
simulation and forecast of extreme hydrologic pheena.

From its very beginning, 1954, up to now, many eewngs of the model have
been performed (1964, 1965, 1969, 1977, 1985 a@8).L correlation to the practical needs
of its various applicability fields, in all casesibg based on the water balance equation (1).

Q=P-Is—I-E-n (m) 1)

! Romanian Academy, Cluj Subsidiary, Geography Secti®0015 Cluj-Napoca, Romania, e-mail:
sbhilasco@geografie.ubbcluj.ro
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where:
Q — volume; P — total precipitation; Is — soil Itivition capacity; | — retention; E —
evapotranspiration; n — other ways of precipitatietention.

In order to apply the model to the focused hydrpbi@ basins, we used an
ArcGIS extension, ArcCN-Runoff. This extension, atedl by Xiaoyong Zhan and Min-
Lang Huang in 2004, allows the calculation of thaximum volume by computing the
curve number for each spatial unit with the hel@okctor type database (soil and land use
type) that keeps unchanged the surfaces irregoiés|

2. IDENTIFICATION AND SELECTION OF THE HYDROGRAPHIC AL
BASINS

The territory selected for the application of theximum runoff volumes for high
intensity rainfalls was not established randomllge Belection was based on the analysis of
the maximum runoff determinant factors and on treglable meteorological data sets. In this
respect, the western and southern part of the gonfelateau accomplish the requirements
for applying the model with increased accuracy efiting from a large soil typology with
various permeability levels, diversified land ugpes, a meteorological station with long
data series of rainfalls with maximum intensity.

Taking into account all the above-mentioned fasts,passed to the identification
and selection of small hydrographic basins, deedriby an increased dynamics of the
rainfall-runoff process and by increased suscdjtilio flashfloods occurring.

2. 1. Identification of the hydrographic basins

The term small hydrographic basin is defined inotar ways, slope basin (Chartier,
1966, Haidu and colab., 1993), elementary basing(deanu, Irina-Branda, 1978) or
small river. As an outcome of the bibliographicatdmentation, we can conclude that the
small hydrographic basins are characterized inadks by small catching areas, from some
hectares to some square kilometers, and by inaeasenogeneity of the physico-
geographical factors.

Assuming the previous arguments, we have decidethéostudy to be applied on
small basins, hydrographic basins of rank Il in Hharton-Strahler classification system,
while the hydrographic network on the 1:50.000 maquld represent the reference base.
Thus, by using GIS techniques (Bilasco, 2007), §érdgraphic basins that fitted to the
given requirements were automatically identified.

Regarding the position within the regional terigbrunit, all the hydrographic
basins belong to Clujului Hills, representing inctfahe upper basins of some small
watercourses that are tributary to the rivers Meogati, Maciu, Suceag, Nag and Chinteni.

2. 2. Selection of the hydrographic basins

In selecting the hydrographic basins to which tivelys will applied, some of their
characteristics were considered. As we have alreaelytioned, the main factor was the
basinal surface, as an element of spatial extensinather element and at the same time a
very important one, sometimes disregarded by hpdists, was the hydrographic basins’
shape or the circularity coefficient{8ane and colab., 2006).
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The hydrographic basins’ shape influences the fllastis regime through the way
the tributaries are distributed on horizontal viéfnthe hydrographical basin develops on a
fan shape, close to the circular one, and the edratéon time values on the main channel,
secondary channels or slopes do not differ veryhmiie flashflood will have a concentrated
flow. On a prolonged basin smaller maximum dischargould occur than in the case of a
basin with similar runoff conditions but with cidem shape, because the waters on the main
and secondary channels flow successively to th&aqguoint of the calculation section.

The value of the circularity coefficient, C, is agintioned, €1, but the closer to
1 its value, the closer to the circular shape @mral surface.

By analyzing the surface of the hydrographic baaims by taking into account the
computed circularity coefficient (Table 1, accoglito the watershed length and surface,
Riadoane and colab., 2003), two small hydrographiénsasere selected as case studies
(Figures 1, 2), a tributary ofadasel valley and another one tributary taliste.

Characteristics of the Hydrographic Basins

Table 1
Center of mass . . .
Nr. Surface : Perimeter | Circularity
crt Name (Km? ~ coordinates " (Km) coefficient
1 Tributary(Nidasel) | 3.93 380465.690] 596818.78f 11 1.57
2 Tributary (Sliste) 2.96 382569.401] 602586.202 9.52 1.56

379500 381000 382500 382000 383000 384000
1 1 1 1
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Fig. 1. Nadasel tributary. Fig. 2. Saliste tributary.

3. CALCULATION OF THE MAXIMUM RUNOFF THROUGH THE G. I.S.
SCS-CN METHOD

The determination of maximum volumes through gewimfational techniques, the
SCS-CN extension being one of them, requires tlmraplishment of several steps:
database working out, setting up of the calculaggoations to be used in the modeling
process and then the G.1.S. modeling itself.

3. 1. The spatial database for the SCS-CN model

The structure of the database that we used in thdelimg and calculation of the
maximum runoff for small hydrographic basins corapsi two main variables: soil and land
use, as vector representations of surfaces artdlib&ar database that stores the curve number
value for each of the combinations resulted fromittiersection of the two initial vectors.
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SCS-CN model database
Table 2

Nr.

ort Name Format Attribute

Hydrological group:
A ,B,C,D
Land use type:
Cereals, Agricultural fields,
Hayfields, Vegetables, Bared,
Forests, Natural grasslands
Land use type
+
3 | CN Numerical Hydrological group
+
CN value

1 | Sall Vector

2 Land use Vector

The vectors representing soil categories spatisdnsion were provided with an
attribute database with information regarding &gilirological group, that is set in relation
to the water infiltration capacity of the given lgmiofile.

Hydrological group A — high infiltration rates evermen soil is almost completely
filled with water. Soils with sandy or clayey piefi the aluviosols, well-drained sands and
gravels areas could be included in this category.

Hydrological group B — moderate infiltration ratékey are moderately drained
soils, with moderately coarse textures, charadtegithe cambisols.

Clase de sol

% s
»c “lase de sol
e —— . S [ ] P
Fig. 3. Soil groups (Mdasel tributary). Fig. 4. Soil groups (8liste tributary).

Hydrological group C — slow infiltration rates, Isowith layers impeding downward
movement of water, with moderately fine or finetters.

Hydrological group D — very slow infiltration ratesoils are clayey, even when
they are completely filled with water.

Within the territory of the two referred hydrograplbasins, various situations in
relation to soil permeability were identifiediliSte hidrographic basin (Fig. 4) is described
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by a single soil permeability category, hydrologigeoup C, while in the Bdasel basin
(Fig. 3) a large typology was registered, from saiith increased infiltration rates (group
A), sharing 0,4% from the total basinal area, tilsswith slow (group C) and very slow
(group D) infiltration rates, sharing the highestqentages, 54,7% respectively 44,9% from

the total surface

til. terenuri
0 02505 1

A

S5 Neutilizat

r

5> Paduri

B Culturi agricole 3 Pasuni naturale

Util. terenuri $% Fanate
3 Cereale &3 Paduri

& Culturiagricole $ Pasuni naturale

\

Fig. 5. Land use (Ndasel tributary).

Fig. 6and use (Histe tributary).
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Fig. 7. Ecuations and graphical relations for conversiothef antecedents conditions by moinsture

(Luijten, J.C., 2000).
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The land use is an expression of the degree apdfythe vegetal cover of surfaces in
a catching basin. The land use database was ddriwved CORINE Land Cover 2000 and
adapted so that to fit to the requirements of B8-EN method. Land use types were split into
several categories according to their influencesunface runoff, as follows: agricultural fields,
cereals, meadows, fields with vegetables, natuealstands, hayfields and forests.

As regarding land use types, in the case @ikl hydrographic basin (Fig. 5), a
large extension of agricultural fields was ideketifj sharing more than 60% from the total
surface, followed by natural grasslands and fordstth with small percentagesiliSte
hydrographic basin (Fig. 6) is covered mainly witireals fields mixed with small forested
areas, these two land use types representing mare80% from the total surface, being
succeeded by agricultural fields.

Soil moisturing conditions represent a major fadtoiwater infiltration. It was
estimated by using the AMC index (Antecedent MaistConditions), which is analyzed
according to the precipitation rate in the previdudays: AMC | describes a dry soil with
precipitations under 12,7 mm during summer and widould increase up to 35,6 mm
during autumn and spring; AMC |l — soils with nodniafiltration conditions specific to
precipitation rates ranging between 12,7 — 12,8 amd 35,6 — 53,4 mm; AMC I
corresponds to soils filled with water, with pratagions exceeding 28 mm during the drier
season or 35,4 during the wetter onei¢iim and colab., 2007).

Transformations between the various soil moistategories could be performed
by using the graphical relations and formulas psegoby Luijten and its collaborators
(2000) (Figure 7).

In relation to the soil classes and land use, eatdnsion is assigned with a curve
number that influences the final runoff. The curvember is the correspondent of the
runoff coefficient used in the calculation of theximum runoff in the rational formula.

In order to make the ArcCN-Runoff extension opesable have worked out a
tabular database, .dbf, in which all the informatiegarding soil hydrological groups,
vegetation cover and the curve number specifiatthgossible combination between these
two variables were filled in.

3. 2. Calculation of the maximum runoff

The method for calculating the maximum runoff foroarential rain by using the
curve number assumes that the rapport betweemiti@ soil retention and its potential
maximum retention is equal to the ratio betweendihect runoff and the rainfall rate. The
ratio is expressed in equation (2), where the cavabers ranging between 1 and 100 are
conventional representations of the soil maximutarmgon potential.

Runoff estimation is done through the followingrfaria:

(P-02s)f

(m*) pentru P002S
P+08S

Q:

@)
(m*)  pentru PO 02S

O
I
o

where:

Q — runoff

P — precipitations

S — water retention capacity
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if inch measure units are used to represent Q,dSParthen the equation to determine S
takes the following form:

g - 1000_,, &)
CN
while if cm is the measure unit, the formula beceme
S= 2540— 254 4
CN
where:
CN —the curve number determined with the relation:
N= 1000 5)
10+ S

3. 3. Maximum Volume Modeling

Through the G.I.S methodology of calculating theximaum runoff with the help
of the SCS-CN method, we have achieved the intBoseof the layers representing soils
and land use and which were previously croppedgatiibe borders of the focused area. This
operation was meant for obtaining an unitary caltoh database within which surfaces
featuring the two spatial entities could be ideetif The attribute table of this database
stores information on the soil hydrological groapsl land use.

Baza de date primara -Analizd&—Atribute spatiale—Analiza—Baza de date spatiala———  Calcul

Tabel .dbf
- tip
-grupa hidrologica
-CN

RN

Ecuatii

de calcul ’
Eersecgie —>|-tip ) —_ gty
-grupa hidrologica - T

-suprafata

Utilizarea terenurilor

—| cii Ti
(CORINE 2000) | Clip P

Baza de date unitara,

Soluri - -
(prelucrare dupa hartal| ————— | Grupa hidrologici
solurilor 1:200000)

Baza de date calculata

-CN
-debitul
-volumul scurs

Fig 8. G.1.S. calculation methodology, SCS-CN (adapteer afiaoyong Zhan and Min-Lang Huang
2004).
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In order to establish the maximum intensity valdehe calculation rainfall, we
have analyzed a homogeneous 25 years data sdregonhclusion revealing that the
rainfall with the maximum intensity was registel@dCluj-Napoca pluviometric station on
16 April 2005, when rainfall reached 15,3 mm durihgpour time interval of 54 seconds
and a maximum intensity of 10,01 mm/min, the laalug being the one used in our
calculation and modeling.

The spatial analysis continued with the automatientification of the curve
number and the insertion of a new column in theviptesly created attribute table .dbf,
meant to store the values specific to each combimaetween layers.

The calculation of the maximum volume with the helpthe identified curve
number was worked out through the equations (2)(dhdfor a maximum rainfall of 10,1
mm or 0,39 inch and a surface in square kilomeibtained for each combination resulted
in the intersection process.

4. CONCLUSIONS

Calculated maximum runoff — SCS-CN model .
As a result of the spatial

Table 3 analysis performed on the two

Name of the Maximum volume studied hydrographical basin, a
hydrographic (m°) GRID database was created, with
basin Minimum | Average | Maximum attributes representing the volu-
Nadasel tributary] 0,1 10,29 13,86 mes in m (Table 3) for all the
Siliste tributary 0,01 11,41 13,89 spatial extensions that are descri-

bed by various land uses and

various soil hydrological groups.
In the case of Kbisel hydrographic basin, maximum volumes of 13,86 with an average
runoff of 10,29 mMwere computed, while for theilste basin, a maximum value of 13,89
m*and an average one of 11,41 m

The quantitative analysis of the areas with variowsoff values points out the
large territorial extension of increased runoffued in the Mdasel basin, where on 2,63
Km? (40% from the total surface) values ranging betw8e— 13,89 rhprevail, being
followed by volumes with values included into thervals 5 — 8 th(30%), 0,1 — 2 th
(0,35 Knf - 20%), and 2 — 5 ™(0,28 Knf - 0,28%). A quite similar situation was also
identified in the case of theilste basin, the maximum extension corresponding ¢o th
volumes with values between 12 -13,89 (th38 Knf), followed by the value intervals 2-
12 n? (1,16 Knf), 0,01 — 0,5 (0,05 knf) and 0,5 — 2 (0,35 knd).

In the case of the both analyzed basins, land ustibdition influences the
calculated maximum volume. The maximum volumeshardtical sum, close to the
maximum values, could be explained through theelaggtension of the surfaces with
maximum runoff within the two analyzed hydrogragtibasins (Figures 9, 10).

We have compared the results obtained for eactséachydrographical basins, on
the one hand, and with the results of the maximunoff direct calculation, on the other
hand. Small differences were noticed, within acaklg limits, fact allowing us to conclude
that the described model could be successfully uséarecasting flash floods volumes for
certain rainfall intensities.
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Fig. 9. Maximum volumes (Rdasel tributary). Fig.10Maximum volumes (8iste tributary).

In the case of both the hydrographic basins, thgel@xtension of surfaces with
increased water volumes is induced mainly by lasel (agricultural fields, orchards) that
allows runoff rapid propagation and flashfloodswreing. This type of land use is specific
to Clujului Hills, especially to its western andugioern part, as its relief configuration is
appropriate for such agricultural uses. In ordeattenuate the water maximum volumes
induced by flash floods during torrential rainfalge recommend that land use is reviewed
and systemized by foresting bare areas with ineteakpes and terracing slopes used for
agriculture.

One of the model’s strong points is that resules @stained in a very short time.
The model provides with the opportunity of simuigtithe daily/monthly/annual flowed
water volume for each torrential rainfall. Some seare to be mentioned in the disregard
of evapotranspiration and of the water reservéénsoils of irrigated agricultural fields.
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THE FORMATION AND THERAPEUTIC CAPITALIZATION OF THE
MUDS FROM THE SALT LAKES OF THE TRANSYLVANIAN BASIN

M. ALEXE !, GH. SERBAN*

ABSTRACT. — The formation and therapeutic capitalizaion of the muds from the salt
lakes of the Transylvanian Basin.The salt lakes of the Transylvanian Bassin can be
considerecanimportant tourism resource taking into consideratfte multiple valences of
utilization. The chemical features of the watessyell as the quality of the muds recommend
these lakes for treating different affections, hlgo for bathing. The protection of these
ecosystems, through the realization of sustaindélelopment politics, would allow their
capitalization to a superior level by the populatio

Keywords: salt lake, sapropelic mud, therapeutic use.

1. INTRODUCTION

Even if the salt waters cannot be consideratedcesuof life, as in the case of
the sweet ones, they should not be neglected bea#ubeir properties. The properties
of the salt lakes have led to a large utilizatidrihee waters in balneotherapy. They say
that the therapeutic lake is any natural accumaihatif surface waters (with or without
therapeutic muds) having the physical - chemicaberties for balneary cure (Pijan, 1985).

Analysing the sediments from the bottom of the Isddés, they have remarked that
many of these have muds with therapeutic features.

The mud of these lakes is sapropelic, formed innaatonditions of anaerobiosis
from the microflora and microfauna accumulated be bottom of the lake, under the
action of a sulphurous bacterium and of mineraissial certain concentration (chlorines,
sulphates and little carbonates).

2. THE FORMATION AND RESERVES OF SAPROPELIC MUDS

Although the geochemical premises of the formatibealine lakes are the same, the
process of peloidogenesis goes different from ake Unit to another, each having a distinct
ecosystem. The annual amount of mud that is fortepeénds on the morphometric features of
the lake basins and the influence of the hydrogioloonditions.

Even if the number of salt lakes from the Transgiga Basin is relatively big
(41), a great attention is given to the study efdality of muds from the balneary resorts:
Sovata, Turda and Ocna Sibiului.

In 1999 the reserves of therapeutic muds from Sowatre homologated by the
work of the S. C. VITALIS S. R. L. Bucharest callé®e-evaluation of reserves and
resources of therapeutic sapropelic muds from Soevhtures County. They rendered

! Babes-Bolyai University, Faculty of Geography, @liior 5-7, 400006, Cluj-Napoca, Romania,
e-mail:malexe@geografie.ubbcluj.ro
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evident the categories B, C1 - group “reserve tdrize-sheet” and C1 - group reserve “out
of balance-sheet”. There have been modificationthéhamount of muds in the case of
Lake Ursu in time, because of the intensive exalanhs (table 1).

The samplings made in the case of Lake Ursu hawersin some areas 1 m thick
muds and a series of black, darkish and gray layidmss, in a column of ground extracted
from a depth of 13 m we have the following sucamssof sheets: blend of blackish
pelogene mud and greasy black (thickness betweerl@ cm), greasy black muds with
gray zones (10-30 cm), greasy olive-gray mud wildclh zones (30-75 cm) and again
greasy black muds with gray zones (75-85 cm).

The motion of the reserves of the therapeutic sappelic muds
in Sovata for the period 1979-1999

Table 1
1979 1984 1999
Group Group Group
S8 S8 88
Name Of balance 2 c Of balance 2 c Of balance IZ ]
of lake 58 58 58
Reserve category (1) | Reserve category (1) | Reserve category (1)
B C1l C1l B Cl C1l B C1l C1l
b‘”’r‘zﬁ 8400| 3300 700Q 8714 22726 615 8124 16670 1667
rake : 500| - - - 2100 - : 210
egru
Lake - 00| - - 100] - ; - 100
Mierlei
Lake
Verde } j j j 100 ) ) j j
Lake ; ; ; - 4120| - ; ; 4120
Alunis
Total 8400 3900 700Q 8714 27146 2715 8124 16670 1987
reserves

In 1979, the researches concerning the accumulafisapropelic muds on the
bottom of lake basins from Turda emphasized thegmree of important pelogene deposits
in the case of Lake Fara Fund (Tarzan), Lake Rorhake Csiky, Lake Durgau and
reduced deposits in Lake Privighetoarea.

The research works (samplings disposed on trarsversfiles), which intercepted
the submerse sediments, are arranged in the nestssion: black mud (average thickness
between 0, 28-0, 31 m), which is absent in Lakeviflietoarea, gray mud (average

thickness between 0, 10-0, 28 m) and gray clay.
The reserves homologated in 1979 by the Republk@ammittee of Geological

Reserves, confirms the existence of 2.2 thousahceserves from the category C1, from
which nearly 1.5 thousand®in group of the reserves of balance-sheet anth@ifsand rh
in group of the reserves outside the balance-gted#e 2).
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We have applied the criterion of natural quality wferapeutic substances
confirmed by the studies and laboratory researtthescalculate the existing mud reserves
back in 1997. Thus, from the analyzed lakes, ohéyreserves from Lake Tarzan had the
necessary qualities to be attested by the Medic#fibhtion Committeeof IMFBRM. The
resources from the lakes Privighetoarea, Roman undjau were excluded from the
calculus because of the geometrical, chemical,raduaicrobiologic features.

The reserves of sapropelic muds from the lakes fromurda

Table 2
Lake Cateqory of reserves Geological reserves of Ggological reserves
gory balance (n?) outside the balance (i)
Tarzan Cl 534 -
Roman Cl 340 -
Csiky C1 594 -
Durgau Cl - 715
Total C1l 1468 715

The quality of reserves from Lake Csiky is supetithose evaluated in 1979 and
proper from physical point of view, but the microloigical indicators resulted from the
analyzed samples made the respective resourcesds be unusable as therapeutic muds.
Lake Roman, which at the

the main reserve of mud, due to the
way it was used, became
inadequate for the natural course of
the peloi-dogenetic processes. This
situation is mainly the result of two
measures that were taken,
respectively the utilization of this
lake for swim-ming from 1978 and
veneering the bottom of the lake

”I time of homologation represented
\4 E

Layer of mud (m

| BEE with concrete slabs in 1986.
0405 Because of this last step, the
Egggz natural circuit of the peloido-

genesis processes was inter-rupted;
" om the accumulated deposit on the
submerse platform having a
physical constitution and chemical
properties which excludes its utili-
Fig. 1 Lake Tarzan (Turda) e thickness of the mud lax  zation as a therapeutic mud.

In what concerns Lake Tarzan,
we have accomplished some analyses of the thiclofehe accumulated muds (fig. 1) from
the lithostratigraphic section, the mac-roscopialijes (the black-grey colour) and the
physical properties concerning greasyness, the icaémnd microbiological features. All
these characteristics were essential in the detetion of spare geological volume,
enclosed in the category B - group of balance-stessrve - with the value of 718*nfor
Lake Csiky, the reserves entered into group outiidebalance-sheet (812)mas a result
of the microbiologic infestation of the water ahé tmud.
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Bulletin of mud analysis of Lake Ursu

(Sovata), in 2002

Table 3

I. Global composition (g % wet mud)

Humidity 57,843
Volatile substances 5,2
Mineral substances 36,847
Il. Physical test
Humidity (%) 57,843
Density (g/cm) 1,4326
Slip resistance (dyne/én 2861,25
Specific heat (cal/gr grad) 0,662
pH 6,8
Ill. Chemical test
Organic substances (mg % mud)
Humic acids 1,541
Proteic substances 2,537
Heteric extract 0,084
Benzene-alcohol extract 0,149
Soluble Carbohydrates 0,194
Hemicellulose 0,202
Cellulose 0,102
Water-soluble mineral substances (mg/l)
Chlorine 2552,0
Bromine -
Nitrate 118,2
Nitrite -
Sulphide 290,0
Bicarbonic 18,6
Carbonic -
Sodium 1780,0
Potassium 3,0
Amoniu 6,2
Calcium 3,2
Magnesium 10,6
Iron 76,0

acid (mg/l)

Soluble mineral substances in clorhidric

Sulphurate hydrogen

12

Between 1979-1997 the reserves of
mud from Lake Tarzan achieved a growth of
184 nt, representing 26 % of the current
volume of mud, and in the case of Lake
Csiky of 218 m (27 % of the current volume
of mud). Throughout this period of time, the
peloidogenetic processes have grown in
intensivity, through the modification of the
physical-chemical and biologic-microbio-
logic features in the lake ecosystems (the
lake biotop).

The mud of saline lakes has a great
degree of hydropexis, which means it can
contain a big amount of water, from 35 %
(Ocna Sibiului) to 45-60 % (Turda and Sovata).
Also, in the global chemical composition of
muds enters mineral substances and volatile
substances. For example, 1 kg of mud from
the lakes from Ocna Sibiului contains 34.65 %
water, 6.75 % volatile substances and 58.5 %
mineral substances. The proportion between
water and mineral substances is variable, it
depends on the composition of the mud and
can differ from one point to another in the
case of the same lake.

The organic fraction, which gives
the multiple qualities of the mud, is developed,
prevailing the proteic substances the humic
acid. The concentrations made by the humic
acids, in the case of the colloidal complex of
the peloid, but especially the quantitative
report between this class of organic compounds
and cellulose, point out a reduced degree of
degradation of the organic substances; this is
specific in the case of the muds that have
evoluated in hipersaline environments.

In comparation to other categories of lakes, ts¢hformed on salt massifs, the
inorganic substances (especially sodium and chdprare in higher percents. From the
gaseous phase of the pelogene we can determinghgistoncentration of sulphurate
hydrogen, binded to colloidal hydrosulphides.

The presence of the sulphate {Soand the binded sulphurate hydrogen3H
reveals an environment of redox transit, specdithe mineral muds generated by the salt
massif, which have gypse formations in the geocbalhgiremises of mineralization.

The physical and chemical features of the mud degzben the bottom of Lake

Ursu can be followed in table
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3. THERAPEUTIC CAPITALIZATION OF THE MUDS

The therapeutic qualities of the sapropelic mud especially the chemical
components (organic and inorganic). These compan&ep in the metabolic processes
when applied on the skin. The physical propertigshsas the low thermal conductivity,
high specific heat and the absence of convexiomeotrassure a constant and slow
transmission of heat from mud toward the human bdidyese properties allow the
heating of therapeutic mud to temperatures beataplbe body (usually up to 4T).

Vitamins B2, B12, C, E, vitamin PP, hormones, alk &ga series of organic substances
with roles of biostimulation contribute in a higbgilee to the therapeutic effect of the mud.

Thus, these muds are recommended in the case fafliveing affections:

a) Rheumatic problems (prearthrosis states, genergtisumatism - arthrosis of
the vertebrae and peripheric articulations, rheigmabf the synovial joints);

b) postthraumatic disorder of the locomotor apparatmusculo-articular and
bone lesion;

c) chronic problems of the peripheral nervous syste

d) gynecologic (chronic metroanexitis, sterility)the muds from Sovata are
well known in this case;

e) dermatologic (psoriasis, chronic eczema etc.).

The mud is applied in the shape of packages, @ayd and warm pads or in the
shape of naturist cure in the heliotherme lakesindusummer, to strengthen the human
body (cold onction).

An important element for the salt lakes is the texise ofArtemia salina because
through the decomposition of the corpses the satimmud is formed with constitutive
active minerals which confer a therapeutic valusoAthese creatures secrete a female
hormone called foliculina, which recommends theselsnin the treatment of gynecologic
diseases.

The amount of mud that is taken out for treatméntbe balneary resorts is under
the control of the National Agency of Mineral Resms (NAMR). At the beginning of
each year it is required the advice of extractimgrapeutic muds to protect the deposits.
They have to estimate the total amount of mud ihased in treatments during each year.
The notice is given taking into consideration teserves of mud in the lake and the period
of time that is necessary for the mud to regenerate

Nowadays, mud exploitations are made in Lake UBavéta), Bra Fund (Turda)
and recently in Lakes Horia, Glta and Cgan (Ocna Sibiului). We can detach Lake Ursu,
which remained the only supplier for the treatmleates in Sovata, because Lake Negru
was infected in 1981. A positive thing is that mual® recovered after the medical
procedures in a proportion of 95%. Through someearehes done regarding the
depositation of mud back to its source, we haveeadtthat the mud restored its therapeutic
properties in six months; when deposited in anodmiironment, respectively in another
lake, the process of regeneration reaches ninehsont

To avert the modification of the qualitative paraens, there have to be made
periodical observations and to be taken mud sagpland be analyzed by the Institute of
Physical Medicine, Balneoclimatology and Rehalilita
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4. CONCLUSIONS

Although there are favourable conditions for therfation of sapropelic muds in the

majority of salt lakes of the Transylvanian Basingreat attention is given to the therapeutic
utilization of the peloide from the balneary res@bvata, Turda and Ocna Sibiului.

and

One recommends the implementation of a plan obmati exploitation of waters
mud in the direction of sustainable protectibrihe lakes. We have to quantify the

degree of supportability of the aquatic ecosystgairest the anthropogenic impact.

10.

11.
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SPATIAL TECHNIQUES FOR CLUSTER IDENTIFICATION.
APPLICATION ON POVERTY CLUSTERS IN DOBROGEA PLATEAU
AND THE BLACK SEA HINTERLAND

DIANA DOGARU ', IRENA MOCANU *

ABSTRACT. — Spatial Techniques for Cluster Identification. Application on
Poverty Clusters in Dobrogea Plateau and The Blaciea Hinterland. Spatial data
analysis expresses the relevance of the geogrdpb@matext in any study
concerning the spatial dimension of a social ourstphenomenon. One of the
applications of spatial data analysis consistsléniifying and statistically testing
the spatial clusters regarding different phenomaneegional level. This paper
underscores the spatial dimension of poverty rathé Dobrogea Plateau and the
Black Sea hinterland by identifying the povertysters at commune level. The
methodology of this study is based on exploratqtial data analysis (ESDA),
including Morans’l and LISA (local indicators fopatial association) tests for
recognizing whether there is a tendency of cluktenation, and the location of
these spatial associations. The results show thsepce of two clusters of high
poverty values in the central-western and southtevegarts of the study area. A
cluster of low poverty values has been identifitmzhg the Black Sea Coast and
within the influence area of the Consiartown. ESDA techniques used for
identifying and analyzing the spatial distributioh clusters contribute to the
investigation of intraregional disparities, thusdaring the relevance of the
spatial analyses for geographical applied studi€@scussions on the
interconnections between poverty and intraregialiggarities, viewed within the
context of regional development programs and graseat the level of the studied
area, complete the paper.

Keywords exploratory spatial data analysis (ESDA), spatidusters, intraregional
disparities, Dobrogea.

1. INTRODUCTION

Two aspects favored the increasing use of the mmattieal-deductive models in
regional sciences, and implicitly in regional disfyaassessments (Moreno, 2008). The first
refers to the development of new models for ecooativities’ location. For example, the
agglomeration process of the economic activitiesetheon interaction among development
factors, concept that is part of the new econorea@gepphy direction. This expands the sphere
of the classical location theories that focus prilnan an atomic structure of development for
regions, including concepts as nuclei, centralglatc. The second aspect is about the use and

! Institute of Geography, Human Geography Departmétr. D. Racovii, Nr. 12, 023993,
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continuous improvement of GIS techniques, and tlastated to it, the increasing production
and availability of the geospatial socioeconomitablases, aggregated at different territorial
levels (e.g. local, regional, national). Both of tibove-mentioned factors have contributed to
the development and improvement of spatial analyses

Spatial data methods underline the relevance ofgdegraphical context of the
studied phenomena (e.g. unemployment, poverty,e;répread of epidemics, etc.). They
offer a way to describe the spatial continuityhef socioeconomic and / or natural phenomena
(Isaaks and Srivastava, 1989). One of the appbicatiof these methods consists in
identifying and in statistical testing the preseméethe spatial clusters of the respective
phenomena, and in illustrating the influence ofptitl factors that may favor or limit their
formation by controlling for the size of the teorital units (Lin and Zhang, 2007). Such
methods describe and explain the variations indib&ibutions that measure the analyzed
phenomena at regional level, thus enhancing thersptf spatial analyses that in turn may
tackle intraregional disparities issues.

The main objective of this study is to identify theverty clusters in the Dobrogea
Plateau and the Black Sea Hinterland, using expigraspatial data analysis techniques
(ESDA), including the Morans' | and LISA (local indtors for spatial association) statistical
tests that ascertain whether there is the tendehfryrmation of spatial associations (clusters)
and their localization. The present study doesimztide yet any application concerning the
influencing factors of poverty, this being the sdbjof a future analysis.

The paper is structured as it follows: the follogvimart includes a brief description
of the study area and of the data used in the sisalthe third part explains the methods,
namely the Morans’l and LISA tests used for poveitysters identification and location.
Next, the results are presented. The last parusiéss the interconnections among the
poverty clusters and intraregional disparities,himitthe context of previous studies and
current governmental reports concerning regionaélbpment instruments and programs.

2. STUDY AREA AND INPUT DATA

The Dobrogea Plateau and the Black Sea Hintetland geographical region in
south-east Romania that includes 3 main geosystémscoastal zone geosystem, the
plateau geosystem and the floodplain geosystem.cdheept of geosystem has been used
with the purpose of underlining the link betweer tieographical components, including
the anthropic factor. The definition of the geosystrefers to theelationships between the
geographical elements that shape the territoriait @md have a functional structure of its
own, thus individualizing the unit in time and spabrough a specific landscape and a
certain degree of energetic potential and biologigaoductivity (Rosu, 1987). Such
relationships are influenced by thathropogenic factothat is able to modify the ecologic
potential of the respective geosystem, being tlarsidered its component (Buza, 2000).
The influence of the anthorpic factor at the lesethe geosystem is noticeable, particularly
in terms of types of land uses and valorizatiothefbiological productivity.

Generally, the Dobrogea Plateau and the Black Saertdnd are characterized by a
temperate-continental climate having a strong tgridharacter. The annual temperatures are
around 1C, being slightly higher along the coast, while &mmual precipitations reach 400-

2 To simplify things, in some parts, it has beendutee term ‘Dobrogea’ for the entire study-area
which is reffering to Dobrogea Plateau and the Blaek Hinterland.

126



SPATIAL TECHNIQUES FOR CLUSTER IDENTIFICATION. APRCATION ON POVERTY CLUSTERS

450mm on the western side of the region and 350tangdhe littoral. The soil cover of the
study region is dominated by chernozems (calcarethernozem, cambic chernozem,
calcareous leached chernozem) and chestnut stefhp®ther types of soils found throughout
the plateau are luvic brown soil under the deciduotests, lithosols on compact rocks, humic
gley soils, alluvial soils, etc (Geografia Roméani&ol. V., 2005). The longstanding
paleogeographic evolution of the area imposed &Hcpkar geological structure. Thus, the
northern part of the plateau is marked by a rekighaaite relief, calcareous hills and inselbergs,
while the central and southern part by a reliefettgased on crystalline schists and limestones
covered extensively by loess. An abrasion and/ocuraalation relief is specific for the coastal
area. At the same time, the presence of the DaRiviee on the western and northern part of the
plateau favoured and lead to the formation of wetaand fertile floodplain areas. These
features have imposed several land use types @feibsystems in Dobrogea, in terms of their
energetic potential and biological productivity.this respect, the components of the coastal
geosystem dominantly have tertiary functions, iditig tourism as one of the most prominent
seasonal activity, but also industrial, while thetgau geosystem offers large agricultural areas,
and to a lesser extent, forests and rock exploitaireas. The floodplain geosystem is mainly
used for agriculture and for fishery where sucHamures exist, having also a protection role
against floods and a conservation role for bioditer which unfortunately are strongly
diminished due to anthopic impact.

- Built-up and urban use
C[ Arable land

D VineyardsHruit trees
C} Pastures

l:] Forest

[:[ Natural grassland
- Herbaceous vegstatiol
- Woodland/shrubs
D Bare areas/scattered vegelfd

Water bodies

Fig. 1. Corine Land Cover 2000 (CLC2000) land use map obiblerogea Plateau and the Black Sea
hinterland overlaid on a 90m DEM layer.
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Figure 1 shows the Corine Land Cover 2000 land(E&&#, 2007), underscoring
the extention of some of the geosystems comporiantise study area. Thus, the large
agricultural areas, forests, aquatic areas angistspgments can be easily noticed.

The Dobrogea Plateau and the Black Sea Hinterlgmesent the geographic context
of the present study on poverty cluster identificatising spatial analysis methods. Poverty is
expressed here as one of the Foster, Greer, Tlkerbetex, namely FGT_0 (Box 1).

Foster-Greer-Thorbecke index (FGT(Foster, J. et.al., 1984) is an index that hasrb
adopted as a standard measure for poverty by theldABank. For example, it has bee
recently included in the Constitution of the Uniteiéxican States as a tool for guiding th
allocation of federal governmental funds at intgimnal level for various developmer
programmes including education, health and foodpor.

Poverty index includes 3 principal elements: a valg dimension (e.g. a welfar
indicator), a poverty line and an indicator for nseaing poverty.

The FGT index represents a family of poverty mezsuiidely used for this purpose:

FGT_0 —it measures the incidence of poverty as the povatg/(headcount ratio), tha‘ﬂ
is the proportion of the population that is countepoor (i.e. those who have an income lovjfer
than or equal to poverty line); it offers informati on the extent of the poverty. The formula fpr
the headcount index is as follows:

D

S . .
FGT 0= N (1100, where S is the number of the poor and N is the ruwitthe total

population (Zamfir, C. and ¥sceanu, L., 1993).

FGT_1 —it measures the poverty depth as the mean prop@tipoverty gap in theg
population, where the poverty gap is the poverte Iminus the actual income for poq
individuals (the non poor have a zero poverty g&ome think of this measure as the per capjta
cost of eliminating poverty (relative to the poyeihe), through perfectly targeted transfers {p
the poor, in the absence of transanctions costs diamhcentives effects (CIESIN, 2005). G
simply put it, is the sum of the income that shduddransferred to the poor in order to read
the poverty line. The formula for the poverty gageix is as follows:

=

q
FGT 1= Z(PL —Y,) ., where PL is the poverty line andiy the actual income of
i=1
the individual “i” (Zamfir, C. and Vi&isceanu, L., 1993).

FGT_2 =it measures the poverty severity (squared povap) @s well as the way th
income is distributed as related to the povertyelifi.e. the income deficit of the po
population). By squaring the poverty gap for eanHividual/household, this measure givéls
greater weight to those observations that fall faddov the poverty line than those that a
closer to it (CIESIN, 2005). Thus, the weights givenifferent individual values are equal t
themselves so that a greater deficit becomes exeateay, while a lower deficit takes a low:
weight (Anghelache et al., 2006). The formula far ffeverity of poverty or squared poventy
gap, is as follows:

q
FGT 2 = 1/nZ[(PL—yi)/P|], where n = the total population, gq= poolf
i=1
population populda siracd, PL= poverty line, ; = i's actual income (Technical Notd
Measuring poverty and analyzing changes in povertyover time,
http://siteresources.worldbank.ora/INTPA/Resourcesiteasurina poverty over time.).

Box 1 Foster, Greer, Thorbecke Poverty Index.
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This index is based on individual welfare indicatdhose being derived from the
Family Budget Survey and Population Census 2002, rapresents the estimation of the
population percentage under the total poverty tiaie out of the total population (Pop et. al.,
2004). The poverty index was estimated at commenwel by correlating the consumption
per adult-equivalent form the Family Budget Survéth the population census data from
the Population and Household Census 2@B2p et. al., 2004).

3. METHODOLOGY

Exploratory spatial data analysis (ESDA) consistsdéscriptions and graphical
representations of distributions with the purpos&entifying distinct spatial directions of
the analyzed phenomena, atypical locations (extreramlees) or spatial associations
(clusters or ‘hot spots’). More than that, ESDAviry useful for explaining the spatial
autocorrelation that is the association of the medging territorial units as a function of
similar values of the phenomenon. The main teclesqoclude Morans’ | and LISA (local
indicators of spatial autocorrelation) tests aredu®r identifying general and local paths of
spatial autocorrelation. The methodological stdpmich applications are:

a) elaborating maps for observing the general pattiise spatial distribution of the
values and for highlighting the extreme values (b@ps);

b) representing the data distributions as Morangildts thus determining the
statistically significant clusters in the regionthweut specifying their location though;

¢) doing LISA maps for showing the location of #tatistically significant clusters
in the analyzed area.

Step lconsists in an overall exploration of the datatigh quantile maps, box
plots and box maps in order to observe the gerspatial paths of poverty distribution in
Dobrogea, as well as to find out whether thereeateeme values and where (fig.2).

Figure 2 shows the regional differences of povestiggesting two main areas of high
values concentration (th&' quantile) of the poverty index in Dobrogea. Speaiffy, there is the
group situated in the central-western part of ttea ancluding communes such as Topolog,
Ciucurova, Casimcea, DorolianBeidaud, Horia, Saraiu, Ciobanu, and the graupé south-
western part of the region formed by Indeperaleon Corvin, Adamclisi, Bheasa, Dobromir,
Deleni, Cerchezu, Dumidreni, Aliman, Lipnta communes. The box plot and the box map
draw attention to Dobromir commune as having areeé value of FGT_0 index (0.75). These
cartographs and graphs point out the general pEthsoverty in Dobrogea, which might
represent potential clusters or ‘hot spots’. Moezpwhe extreme value map and graph
underscore the areas with exceptionally valuesitiers. Yet, these kinds of representations do
not show whether such communes form statisticadjgifcant spatial clusters so that to be
counted as significant spatial directions of thepeetive phenomenon within the region.
Techniques for measuring general and local spatiaicorrelation (i.e. Morans'l test and LISA
maps, respectively) of poverty are used to proeh paths.

® Total poverty line is determined by adding the feochponent to the quantity of the nonfood goods and
services consumed by individuals whose food consamfs equal to food necessity. It is expressed in
monetary terms and has a value of 1,535.570 I&domember 2002 prices. Thalividuals are classified

as poor if the consumption per adult-equivaletdvger than the total poverty line (Romania, Raplert
Evaluare a Saraciei, Vol 1. pg7, (2003), cited by Et. al., 2004).

The data and documentation on FGT poverty index ba found and downloaded from:
http://sedac.ciesin.columbia.edu/povmap/datasetsatsall.jsp(CIESIN, 2005).

4
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Step 2.The statistical significance of the clusters iglelished by the Moran’s | test
(fig.3). This statistical test verifies the nullgothesis (lj) whether the spatial clusters are
randomly formed or not. Rejecting, hheans that existence of the poverty clusters nhight

% GeoDa 0.9.5-i (Beta) - BoxPlat (Hinge=1.5) : FGT_0 —(5]x]
File isw Edt Tools Table Map Explore Space Regress Options wwindow Help

| mlel || @) velwlu] || w2 ] (R[] E . L] 30 o] || e e || ]l o ] |
R =
Cnantile; FGT_0 Bedilp (Hinge=1 5 : FGT_
15t range (11) | R ——
2nd range (12) = 25%(26)
i ramge (1) 2% - 500 (26)
#thrange (111 0% - 735 (26)
Sthrange (12) » 75 (26)
B 6t raree 112 | i s————
B 7o 11y
W s 12)
M 512
-5
(105}
FGT 0
Ready [ om

Fig. 2. Quantile and extreme values maps for the FGT_@mpindex in the Dobrogea Plateau and
the Black Sea hinterland, calculated for the 200&r.y®obromir commune singles out as
having an extreme value of this index. The dynamterface of the GeoDasoft allows
highlighting values of interest simultaneously ihtlae 3 graphical representations.

the effect of some processes such as diffusioardantion etc., so that they are not formed
by chance. Actually, the Moran'’s | plot shows th&tribution of the standard deviations of

the poverty index against the spatial standardizeighted average of the index attributed

to the neighboring communes. It results that therdvis | plot is a linear association

between the poverty index in thdocation (for example the commune) and the spatial

weighted average in the neighboring locatighsy(w;y; vs. y (Moreno, 2008).

® The GeoDa soft can be downloaded for free from Ge@®@nter for Geospatial Analysis and
Computation at Arizona State University, USA: hifebdacenter.asu.edu/software/downloads

® The spatial weighted average does not act as dastharithmetic average (i.e. the sum of all values
divided by the count number of the values). Theghves are attributed to both locationgs well as
to ], so that eachand each has its own value. The spatial weighted averafferseto the weights
matrix for thei locations. Thus, for eaghthej locations might be either 1 if it is a neighbothwij
or O if otherwise. The thing that is important &t the weights are ,horizontally standardized’,
meaning that the 1 weights are standardized, whiéeO ones are left with the 0 value. For
example, if there are 5 neighboring units eactnhefit takes the 1/5 or 0.20 value.
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W FGT 0

¥
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Fig. 3. The Moran’s | plot for FGT_0 poverty index in Dobea. The = 0.001 value shows that the
two data distributions are significantly correlatad in this way the null hypothesisjHs
rejected and the alternative hypothesig) (5l accepted (H= the poverty clusters exists due to
some processes factors; they are not randomly fijxrme

Worth mentioning that the spatial weights have baeated and applied using the
principle of physical continuity among the neighibgrunits and not the distance principle
among the units. It thus could be created a spawaghts matrix (V) with “dummy”
variables (w = 1, if i andj are neighboring units and;ws O, if otherwise). For this
purpose, the ‘rook’ criterion was considered thiduding 6 neighbors (fig. 4).

@ 1 0 1 0 0
1 0 1 0 1 0
1 2 3 e 1 o o0 o 1
"1 0 0 0 1 0
0 01 0 1 0 1
4 9 6 Lo o 1 0 1 0,

Fig. 4. The Rook criterion attributes weights to the nlegsing units; it is based on 6 neighbors and thé&atp
weights matrix{V) is formed by giving the value of 1 to the neigtitog unit and 0 otherwise.

The regression line between the two data distidimsti(i.e. the poverty index and
the spatial weighted average) represents the Merarcoefficient which indicates the
existence of the clusters or, on the contrary, ldek of the spatial poverty clusters
(specifically the rejection or acceptance of thdl hypothesis). It is an indicator of the
spatial autocorrelation among all the communebénstudied area. It is actually a weighted
correlation that identifies the spatial associaitrat are not randomly formed, meaning the
spatial dependence or the spatial autocorrelatfatmen variable (in this case the poverty
index). When time series are used, Moran’s | cogffit might additionally show the
changes in the general trend of the spatial agsmtieoncerning the studied phenomenon.
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The coefficient takes values between -1 and +1liarfdrmula is as follows:

N 2NN -
| =—4 —
R YR

S = sum of all spatial weights in the weights magkix)

N = count number of the territorial units (communes

w; = spatial weighted average among the neighboniig u

y; = the value of the variable in théocation

y; = the value of the variable in théocation

(I) not significant = lack of spatial autocorretati(random distribution)

(1) >0, significant = positive spatial autocorrédat (spatial grouping of similar values)

(I) <0, significant = negative spatial autocorrgat(spatial grouping of opposite values; it
might suggest a “competitive” relationship among territorial units; when represented
graphically under the form of a cartograph, théritiation might look like a chess board).

In the present study, the Moran’s | test is sigaifit and the coefficient is positive,
so the null hypothesis is rejected and the altermdtypothesis accepted, meaning that there is
a spatial dependence of the poverty among the comsnin Dobrogea. The Moran’s | test
offers valid information on the existence of sonmatgl associations concerning the
considered phenomenon as well as premises foefaplications or models.

Step 3.The spatial local autocorrelation is determinedhwilSA tests (local
indicators for spatial association), which are dipalarized version of the Morans’ | test
and which compare the values in one location (ancone in this case) with the values in
the neighboring locations (Messner, 1999). Simiavorans’ | test, the LISA tests verifies
the null hypothesis of the random distribution loé ttlusters, specifying at the same time
their locations. The LISA tests show what typesdtial association might form based on
the possibilities of the 4 quadrants that divide Moran’s | plot (fig. 5).

Two of these quadrants are positive
x| spatial associations, meaning similar
values associations. Specifically, this is
Megative spatial Pasitive spatial the case in which one administrative-
depsndence dependenee territorial unit (commune) has a value
that is over the mean of the distribution
and that neighbors with units that also
have values higher than the mean; or, it is
Roshive sputie et the case in which a commune with a

value below the mean neighbors with

communes with such values. Contrary,
negative spatial associations indicate that
1 a commune with a value above the
average is surrounded by communes with
values below the average, and vice-versa.
Such situations might suggest a
“competitive” relationship among the units, anddpresented graphically as cartographs,
they would look like a chess table.
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LISA maps show the location of the statisticallgrsficant clusters which are
grouped in the 4 quadrants of the Morans’ | pleting represented in 4 different colours
(fig. 6). In other words, the clusters assessedgu&ilSA test are classified in 4 types
corresponding to Morans’ | plot. As in the caséMafrans’ | test, LISA test verifies the null
hypothesis of random formation and localizationcbfsters. In the case of the poverty
clusters in Dobrogea, LISA test rejects the nulpdityesis and accepts the alternative
hypothesis indicating that the clusters are notoanly formed; instead, they could be a
consequence of some spatial diffusion and/or intema processes.

T GeoDa 0.9.5-i (Beta) - Moran (PovAnalysisData02_Rook.GAL): FGT_0 —[81x]

FGT 0

B BN s o & L B[f FoREAeEE e
Fig. 6. LISA maps representing FGT_O poverty index in gaa. The communes for which the LISA

test is significant are highlighted based on tipetgf the spatial association of the Moran’s |
quadrants.

4. RESULTS AND DISCUSSION ON THE INTERCONNECTIONS BETWEEN
POVERTY CLUSTERS AND INTRAREGIONAL DISPARITIES

The results of the analysis indicate two povertystdrs, one in the central -
western part of Dobrogea formed of Saraiu, Vultand Crucea localities, and one in the
south - western part of the region including lom@m Adamclisi, Dobromir, Dumliveni,
Baneasa and Deleni localities. These areas areprdfrural areas located in the plateau
part, without any polarizing center. Contrary tesl two groups, there is a ‘cool’ poverty
cluster along the coastal area and around Constéytabeing formed of low values of
FGT_0 index. This fact highlights the socio-economifferences between the continental
part and the coastal area as well as it understoedafluence area of Constanta city.

ESDA techniques identify the spatial distributidnctusters within a region, thus
underlying the intraregional differences concerrtimganalyzed phenomena. In this respect
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worth discussing are the implications of the spatiehniques for the regional development
measures and strategies, in general, and for tterégional disparities.

The regional disparities may be evaluated usingoad variety of indices that
could be structure by different variable categoriesonomy (GDP/inhabitant, industrial
production, employees etc.), income, labor foroecgpied persons, unemployment etc.),
infrastructure (such as type, density, and acciisgibdemography (cars/1 000 inhabitants,
education) (Carta verde. Regional development YalicRomania, 1997). These disparities,
either they are intra- or inter-regional, are dedifrom the cumulated contribution of all
activities, components, phenomena and processesssqu thorough indices which have a
clear role in distinguishing the (sub)territoridffetences. Poverty is a situation characterized
by the lack of material means that might hindeuméan’s living condition. It is dependent
by several factors, such as: economic developnerdl,| characteristics of the labour
market, labour occupancy and unemployment, typesxistent jobs on the labour market,
nature of material resources control, inflationstdibution and redistribution of income,
demographic, social and cultural characteristidfgstyle (@ictionar de sociologie,
http://www.dictsociologie.netfirms.com/S/Termenieie.htm).

Having in view the relative similarity among thecfars explaining regional
disparities and poverty emergence, we can sajytlieatendencies in deepening/mitigating
the intra-regional disparities and in aggravatitigyéating poverty are interdependent.
Nevertheless, reducing intra-regional economic higweent gaps does not necessarily
mean alleviating poverty. The situation at the hegig of this decade could be mentioned
as typical for that kind, when although poverty wiagreasing at national level, such trend
had little implications for the high social vulnbta categories in the profound poor areas
(self employed, youngsters, teenagers, large faspilunemployed etc.) (Memorandumul
Comun in Domeniul Incluziunii Sociale. Roménia, 200

The two poverty clusters in the central-western smath-western part of Dobrogea
are rural areas situated outside any influence @fr@atown/city (lang et. al., 1996). They
have an economy dominated by agriculture, a higjrede of demographic dependence
(above the national average, ~58%) and are etlyigapulated by Romanians in most of
their component localities. These two clusters ameas that lack urban centers within a
distance arc of 25-30km and that need prioritycastifor developing those localities that
act as service seats for the poor zones (Natiomatitdrial Planning, Section IV —
Settlement Network).

The rurality of the two clusters is a key elementinderstanding the relationships
between poverty and intra-regional disparities.dits and detailed analyses often reveal
the fact that major complex discrepancies betwéenurban and rural clearly influence
poverty incidence: the rural is much more exposednd affected by poverty. Under the
circumstances in which the regional economy hagetlito a dynamic one in the later
years, the intra-regional disparities have deepeoee reason being that poverty hindered
the positive general trend, thus the rural areastimeed to be deep poor areas. The
situation is also due to high sensibility of suckaes to the political change in agriculture, as
well as to a stronger relationtionship between pgvand unemployed people in the
informal sector of the labour force market, pattacly in agriculture (Report on Poverty
assessment. Programme for analytic assistance arsiltancy, World Bank, 2007). The
dependence of the profound rural areas on nat@wsburces, especially on crops, is
obvious. In this respect, it is necessary to asaugmod integration of the measures for
sustainable management of natural resources fegjuality of soils and water resources,
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biodiversity protection, forest sustainable managetmetc.) and agricultural production
levels, the purpose being to contribute to ruralettgoment and thus poverty alleviation
where necessary.

The intra-regional discrepancies are sometimesciedby the differences in the
poverty reduction rate. Literature suggests anrggvproportionality between the demographic
size of rural localities and poverty rate: e.g. cmmes over 5 000 inhabitants (such as
Bineasa) experience a lower poverty rate than comsmwith lower number of inhabitants
(Report on Poverty assessment. Programme for amalgsistance and consultancy, World
Bank, 2007; estimations based on Family Budget &QnThis latter category includes the
two identified poverty clusters, too. Likewise, thas a correlation between the external
migration, which is usually for work, and povers:g. places where external migratory
fluxes are low increase their poverty (Sandu 20@jicially, from the communes that
form the two poverty clusters only 7 persons haserbregistered as out-migrants between
1994 and 2006 (INS, 2007).

The cluster formed of low values of FGT_O is lozadl along the coast between
Corbu (in the north) and Limanu (in the south) lgies, and around Constanta city. The
cluster includes 6 towns with a total populationdd# 111 inhabitants (i.e. 87.2% of the
cluster population), the high urbanization degreéndp a consequence of low poverty
values. Constga city weights most in defying this cluster duétsoeconomic performance
and influence on the other surrounding localitidest of the component localities of the
cluster have diversified their economic profilerfra traditionally agricultural based one,
and modernized as effect of retail activities, fd@t was the consequence of investment
fluxes from Constag@ city. This is the case of Cugnm, Valul lui Traian, Agigea, Corbu
localities and Ovidiu town. Tourism is a drivingrée for the growing economy of some
communes, as well as of the urban centers, patiguConstara. This cluster largely
ovelaps the Constém Metropolitan Zone (ZMC), yet a reduced povertys et been
influenced by this status since the poverty indes wstimated for 2002, and the ZMC was
established in February 2007.
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UNDERLYING THREATS ON FOREST RESERVES IN TABORA
REGION, WESTERN TANZANIA. THE CASE OF IGOMBE RIVER AND
SIMBO FORESTRY RESERVES

A. E. MAJULE %, P. Z. YANDA, E. K. SHISHIRA, A. G. MWAKAJE, H. CA COVEAN?

ABSTRACT. — Underlying Threats on Forest Reservesni Tabora Region, Western
Tanzania: The Case of Igomb River and Simbo ForesirReservesThis study has examined
the driving forces behind forest encroachment inofa region, Tanzania. The study focused on
two Forest Reserves (FRs), namely Igombe RiverSambo. While both FRs are undergoing
degradation, the later FR is more severely enceshelpon than the later. The information
gathered covered both socio economic and biophyasgsects. The study observed that the
major reasons contributing to forestry degradatimough encroachment were mainly three: (i)
socio-economic factors including migration, scgraf arable land, fuel wood extraction for
tobacco drying, livestock keeping and charcoal @mber business (ii) policy related factors
such as unclear and conflicting laws on naturalue utilisation and (iii) biophysical factors
such as soil fertility gradients within or nearesiry reserves, vegetation types and distribution
and micro climatic variations.

Keywords: Encroachment, forestry, livestock keeping, tebdarming, Tabora, Tanzania.

1. INTRODUCTION

Tanzania is endowed with vast natural resource Ipasdcularly land, water,
forest, wildlife and minerals (URT, 2000). Over thast few decades, these resources were
under utilized due to several reasons includingdemwand, poor methods and technologies
of harvesting, low market demand at national, regicand international levels and over
dependence of agriculture for livelihood and foreimcome. To date, policies have
changed and there is more focus in developing atberagriculture resources.

New international developments such as trade lilzatoon in 1980s and
globalisation in 1990s the disrupted the natureadnomy in most developing countries.
Generally, there has been a change toward incressedf natural resources. In most cases,
under poor resource management practices, theasedeuse of natural resources led to
over exploitation of the same and eventually todlagegradation. (Majule, 2004;
Kangalaweet al, 2005; Majule and Mwalyosi, 2005).

Pressure on natural resources originates mainiy flwmee major sources. The first
is pressure from local communities who exploitsuralt resources for different purposes
such as such as timber and building poles as wetieet from wildlife as source of protein
and income (Missanat al.,2003; Kangalawet al.,2005). The second source of pressure
is from urban residents who engage in trading darahresources products. The impact of
this is often negative to rural areas because lipgieates linkage between the rural

! Corresponding author: Senior lecturer, InstituteRésource Assessment (IRA), University of Dar es
Salaam, P.O Box 35097, Dar es Salaam, Tanzaniaie-amajule@ira.udsm.ac.tz
2 OSPA Cluj-Napoca, Romania, e-mail: turda75@yahoo.com
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commodity source areas and the markets comprisiagutban areas. Finally, the third
group includes foreign investors who are givenriageto own or harvest forest and wildlife
resources. This group has increased particuladigiuthis era of globalisation.

The current international policy agenda is povettgviation through sustainable
and equitable utilization of resources. Therensiaber of literature which clearly shows that
unplanned utilization of natural resources may Itesato poverty and resource degradation
(Yanda and Majule, 2004; Yaneax al., 2005). The objective of this study was therefare t
examine major threats on selected forests in Talameh assess their implications on
environment and livelihoods of the communitiesrigyin surrounding areas.

2. DESCRIPTION OF THE STUDY AREA
2. 1. Geographical Location

Tabora region is located in the western part ofZBara (Figure 1) on the central
plateau between latitudeS @nd ? South and Longitude 3&nd 34 East. Tabora region

T T T
Studied Village ... ....... ...

Regional Boundary........

- 4°00°S District Boundary..........
P —

6200

TANZANIA

0 25 50km )
i =

BTTOO'E 32‘:‘00' 33‘:00‘ 34]’00' -

Fig. 1. Location of Forestry Reserves and Villages Studied.
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has a total area of 7.6 million ha, representingd¥he total area of Tanzania mainland.
Out of the 7.6 million ha, 3.58 million ha are proted forest reserves (Shishira and Yanda,
1999) and presently, there are 33 forests. The lptpn density in the region is about 14
persons per sq. km (URT, 1998a). Average land hglgier person in the region is 0.7 ha
making it one of the regions with large land hotgin the country.

2. 2. Climate and drainage

Tabora region has a warm climate with average teapee of 23C. Rainfall is
seasonal, ranging from annual average of 1000mtharwestern part to 700mm in the
northeast. The main rains fall between November Apdl. The region experiences the
rainfall patterns, which are extremely variable amgredictable. Showers are very often
localised and there is a high risk of long dry pat any time during the rainy season. The
rate of evapo-transpiration in the miombo woodlamdsTabora exceeds the monthly
rainfall, which may result in persistent water difin soils.

2. 3. Soilsand vegetation

The ecology of the region is closely linked to typef soils, vegetation and
distribution pattern of rainfall. Soils vary widelyanging from sandy loams in the south
and centre and west and north to heavy black/demktb soils in poorly drained areas. The
sandy soils are dominated by species Bs&nchystegia-jubernadigorming Miombo
woodland with size of trees generally governed ley amount of rainfall. The dominant
grass cover in the Miombo woodland is usu#dlyperrheniawith the growth pattern and
vigour of the grass cover providing a useful inthcaf soil fertility and structure. On the
heavier soils, the tree cover is lower and consiEtSombretun AcaciaandAlbzia species
associated with various grass species. In all taegimally drained areas there is a complete
absence of trees and dominant vegetation is ghaserding to Yanda and Shishira (1999),
upland vegetation cover consists of woodland, basid, thickets, and grassland while
lowland or wetland vegetation consisting of woodeassland and swamps.

3. METHODOLOGY

To find out the driving forces leading to forestmmachment in Tabora region, both
Total number of housenalcs sampled for - Se0AN BT R HU8 MY S
household interview in two villages S - .

Table1  €conomic, institutional, biophysical and nature
was searched from existing literature. The data
Simbo | Were collected from region, district, division,
ward and village offices. Given the limited
77 77| resources as well as logistical considerations
two forest reserves were selected for the survey.

Igombe

Sample sizes .
P River

Total Number of
households sampled

Between 0-5 years 19.p 4115 Simb | hed d
Between 5.1-10 years 610 4q8 >'M g’ a_ Seve;rey encroa;:] 3 reserve a';
Over 10 years 194 11l Igodmsﬁ.Rr:\./er algzsgs e'gcroac e ffr(?serr\]/e (an a

Total 1000| 1000 an ishira, ). Forest staff in the region

helped to identify extents of these reserves.
Field data were collected randomly in each villapeough interview using structured
guestionnaires and field observations. The numterusehold sampled is summarised in table 1.
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Socio economic data was analysed by using SPSdfferent parameters assessed
and results were presented in different forms idiclg tables and bars. For assessment of
soil types and their conditions as well as useBeréint soil types were identified and
described by villagers who participated in thediebrk. A detailed description by villagers
was enabled through opening and describing sal Withile describing soil profiles, a note
on vegetation types and land Use practices was.made

4. RESULTS AND DISCUSSION

4. 1. General description of the villages

Igombe River village

Igombe River (IR) village in the vicinage of IgomBéver Forest Reserve (IRFR)
is a newly established village (Figure 1). It bosdhe IR and IRFR along the old Tabora -
Mwanza road. It is less densely populated and ivelgt backward in terms of socio-
economic services availability. As a result, pedpse to travel to Tabora town (about 35
km) to get these services. However, due to remstgries accessibility to Tabora town is
difficult and a high proportion of people travel town either by foot or bicycles. The
dominant crops in the village include maize, graund, cassava, beans with few growing
tobacco and few keeping livestock. The ethnic gsoae mainly Nyamwezi, Sukuma and
the Waha (Wamanyema).

Simbo village

The Village is located 10 km away from Tabora toalong the Nzega-Tabora
highway (Figure 1). Simbo village is relatively wdkveloped in terms of socio-economic
infrastructure compared to IR. It has a modern arinschool and health services are easily
obtained from Tabora town. Due to its localitynsport services to and from Tabora town
are reliable. Main activities in the village congmiagriculture as well as business like
timber and charcoal. They also grow high value fosdch as vegetables to supply markets
in Tabora town.

4. 2. Socio economic profiles

Population and growth rates

In this study findings show that a high proportmfrrespondents in Igombe River
village have on average, 5-10 persons per housetiold it is 3-5 in Simbo village. The
population growth rate was also slightly highertlie former village than in the latter.
Based on house hold survey, lgombe River villagk & % while in Simbo village it was
2.4%, making an average growth rate of 2.6% fortéte villages. This is higher than the
regional average of 2.4% but lower than the nati@va&rage of 2.8%. Also due to its
location, which is along the Nzega-Tabora highvitig, likely to have a high number of in-
migrants than Igombe River village.

Origins of immigrants

A high proportion of the respondents in both vi#agsaid they were in another
vilage in the same district. However, for Simbdlage, also a high proportion of
respondents came from another district in the regowell as another region (table 2).
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This suggests that before moving into the villagekigh proportion of people had

established settlement in places different fronir théginal birth places. Most of the people

who migrated or moved into the two

Origin of People (%) in Two Villages villages were looking for agricultural land as
Table 2 indicated by 51.9 and 57.1% of respondents

in lgombe and Simbo villages respectively.
] . .
g | 8 Those who moved into the two villages
S8 & looking fertile soils for tobacco farming
2x| were 28.6 and 31.2% in Ilgombe and Simbo
Total Number of | - 77 respectively. The proportion of the people
households _ who moved into both villages to acquire
Borninthevilage | 118 108 grazing land was relatively small (5.2%).
Another village in the district  59.y 326 However incoming livestock was reported to
Another districtin the region 169 35/1  haye significant threats on forestry resources
Another region 1120 229 gue to large number of herd owned by
Total 100 | 100|

immigrants particularly the wasukuma tribe.
Other factors such as the marriages, coming
for businesses or following traditional treatmeatsounted for 1.3 and 6.5% respectively
in lgombe River and Simbo villages.

4. 3. Thedriving forces on forest reserve encroachment

Driving forces include socio economic; policy reldtissues and biophysical,
detailed discussions follow in subsequent sub @estbelow.

Socio-economic driving forces

Migration

In-migrants especially of Sukuma ethnic group hbgen migrating into Tabora
region with less resistance. This occurs partlyabee the dominant ethnic group in the two
districts of Nzega and Igunga is Sukuma. As a teshey share similar culture and
traditions with people from Mwanza and Shinyanggiowes. The process of in-migration
starts by a person intending to move out, to com&dbora region and investigate the
possible areas suitable for agricultural farming @astures. The person may contact the
village government or he/she can just simply wallo ithe forest, select suitable site not
easily detectable, and clear it up. This enabledrthmigrant to easily encroach the forests
and established their settlements by attractingrettSuch settlements are locally known as
sub-village or "Kitongoji". This type of encroachmeforms about 80% of forest
encroachment in the region (URT 1998b).

Scarcity of arable land

Most of the forest reserves were gazetted duritgnéal period in the 1950s when
population in the region was very low. As time paks population has increased
significantly. The current population has increabgdalmost three times from 502, 068 in
1967 to 1,717,908 in the year 2002 (URT, 2002). lViiopulation has been on the
increase, the available land for human activitiesamly has remained fixed but also, due to
the lack of inputs and poor farming technology,réhdas been fast depletion of soil
nutrients leading to pressure on virgin land fai@gtural and grazing.
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The population pressure on land varies from oneyigegahical location to another.
Northern districts of Nzega and Igunga are faciegese land shortage compared to
districts of Tabora rural and Urambo. In this studgr example, there was a large
difference on land ownership by households betwkeriwo study villages (table 3). This
variation in land ownership in two villages indieatdifferences in land availability.

Land ownership in the study villages

Farmers (%) who grow tobacco
in the Study Villages

Table 3 Table 4
= [
R 2 g
E ol 2 14 =
c>| E I >
S| o oo o
c o o
Between 0-2 acres 3b 233 o8| E
Between 2.1-5 acres 182 312 25 2
Between 5.1-10 acres 40|13 24.0 Total Number of households 77 71
Over 10 acres 37.6 19p Grow tobacco 48.1 41.6
Total 100 | 100 Do not grow tobacco 51.0 584
Average acres of tobacco 31 2.5
Total 100 100
Fuel wood extraction for

Tobacco drying

Although less than 50% of the respondents in bildges grow tobacco (table 4),
there is a remarkable fuel wood consumption. Egém&om respondents indicate a range

Source of fuel wood for curing

tobacco in the two villages

Table 5

)

S .| g

S| E

S| »n
Total Number of
households sampled " "
Did not grow tobacco 37 3P
Communal forests 81.1 78
Own field 13.5 6.3
Reserved Forests 5/4 15

Total 100 | 100

between 28 tonnes to over 42 tonnes of fuel wood
consumption per ha (fig. 2). This conforms to
earlier finding reported by other authors (Conyers
et al., 1971; URT, 1998a). This threatens the
sustainability of the forest reserves in the region
Perhaps, it is high time to start encouraging
tobacco growers to start planting their own trees
for tobacco curing. Also the technologies for the
curing burns need to be improved so that they ean b
consuming little fuel wood than currently operates.
Over 75% of the respondents in both
villages argued that they get fuel wood from
communal land (Table 5). However, information

6 from key informants suggests that a considerable

number of tobacco growers rely on forest reserves
for fuel wood needed for tobacco curing.

Lack of inputs and poor farming technology

A high proportion of farmers use primitive farmitechnology of hand hoe and low
input. The situation has been exacerbated by thewa of input subsidy and lack of collateral
for credit from commercial banks. As a result, inpse by farmers has declined remarkably. In
this study for example, only 30% and 40% of theaoedents in lgombe river village and Simbo
village, respectively reported to apply some fedits in their fields. Most of the farmers who
used fertilizers, received them as credit from gigvtraders or co-operative unions. They are
repaying back the loans at the point of selling tiabacco. With low to very low input use and
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generally poor farming technology, soil nutrients depleting fast. Consequently, the harvests
by many farmers are marginal. This forces themotuk Ifor other agricultural land areas
especially on virgin land including forest reserves

Charcoal and timber business

100
o Bigombe River _ _ Another argument is that the rapidly
L 80 B Simbo village increasing qrbanlse_ltlon in Tabora North as
2 well as neighbouring towns of Mwanza,
S 60 Shinyanga and Nzega has led to a high
o demand of products from forest reserves
g 401 such as charcoal and timber business in the
8 study area. It is argued that charcoal business
g 201 provides a significant income to the poor
o people and safety for local people in years of
‘ drought. A report by URT (1998), estimates
below28 — 28-35 3542 that about 350,000 cubic meters fuel are cut
Fuel wood consuptions (tones) to produce charcoal annually making charcoal

the second biggest commercial stake-holder
of forested areas. There is a concern that undimatroharcoal production is likely to push
Fig. 2. Fuel wood consumption from forests for charcoal burning more into forest reserves,
different use: which are currently poorly managed.

4. 4. Policy related factors

Unclear and conflicting law on natural resourcesopaction
According to DONET (1997) Tanzania National policieegarding the access and
utilisation of natural resources are diverse dependn the type of resources. Accordingly,
there are different regulations enacted to cortrelaccess and usage of natural resources.
Most of the policies concentrate on protection Amitation over usage; but less is about
user’s rights to control the natural resource b&sedings from this study indicates that
60% and 85% people in the sample villages of Igoarisk Simbo respectively are aware of
forest reserves and understand well the meaninfprefst reserves and that they are
benefiting from forest reserves in terms of watgichment, prevention of soil erosion and
sources of fuel wood. However, people in the vidlagiill feel that the task of controlling
forest reserves is some body else’s business aneftine it has nothing to do with them. It
was also revealed that more than 50% and about af5#e respondent in lgombe River
and Simbo, respectively witnessed people encrogdbiests.

Policy priorities on natural resources and agrizelt have in most cases
overlapped or led into conflicts. The country’sapity of agriculture, the main stay of the
economy has in many cases overruled all other tiwn regulations and this has
erratically led to the mismanagement and under \ar-atilisation of natural resources
especially at frontiers (Lema, 1993 as reporte®@®ONET, 1997).

4. 5. Biophysical factors

Earlier studies show that the encroachment is maihserved for cultivation and
settlements within the forest reserve boundaridésffa and Yanda, 1999). In addition,
the encroachment appears to be selective in fawburertain localities such as areas
occupied by thickets.
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Soils fertility gradients

Generally, tobacco farming has depleted the natfgwdility of soils and this
caused people to look for fertile soils (virgin dArusing different indicators. At lgombe
village, the majority of people could select theaw land for agricultural activities based
on the presence of health grass cover. They atdoflor soil colour whereby dark brown
and blackish soils are preferred (Figure 3). Feappewill consider the overall fertility of
the soils and other will look for the presence @tain tree/shrubs species (Figure 3), which
are indicators of soil productivity. Over 80% ofopde interviewed at IR selects their new
sites by looking at areas with health grass veigetatover and soil colour. At Simbo
village (Figure 4), very few people use vegetatigpes. Most uses natural fertility and soil
colour and soil water availability (soil moisturerxt/e\nt).

o
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< 100% < 100%
S ___ kS .
T 80% - c 80%1
2 S 60% -
8 60% 1 S 40%
% 40% - L 20% - |_| |_|
o S g
S 9] (]
2 20% o N N
oS S L <
T o% ‘ [1 & & ¢
N N Ry N
grass soil trees natural R4 o Q}'o \\)&
spp  color spp fertility $'z§ &
Selection indicators L
Selection indicators
Fig. 3. Criteria (s) for selecting new agricultural Fig. 4. Criteria (s) for selecting new
land at Igombe River village. agricultural land at Simbo village.

Local soil classification

A soil fertility gradient was reported to be onetloé¢ factors or driving forces for
encroachment at Igombe river forest reserve. Msfilr groups identified follow a catena
sequenceKikunguwas mentioned to be one of the soils suitabladpicultural activities.

Major soil groups at Igombe River, their characteristic and common crops grown

Table 6
Soil group F?ertlllgly Characteristics Major crops
. Reddish brown, deep profile,,,_.
Kikungu Very slightly hard, slightly stick, with| Ma12&: tobacco, groundnuf,
(Upper pediment) ; . cassava, beans, potatoes
fertile many termite mounds
Kimanda Blackish brown, soft, non stick, Maize, tobacco, millet
(Lower pediment) | Fertile low water holding capacity potatoes, cassava, beans
Whitish, sandy, non plastic, ngnPotatoes, beans, millef,
Isenga ) .
. Low stick, very low water holding cassava, groundnuts,
(Lower pediment) . . -
fertility capacity, deep profile Bambaranuts.
. Blackish, shallow, hard, stick, Rice, vegetables (oniong,
Kadondoli . - .
. plastic, high water holding tomatoes), sweat potatoes
(Foot slope) Fertile capacity
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People will first look where this soil is locatedftre encroaching forestland with high natural
fertility. Apart from agricultural activities, thisoil is also suitable for the construction of resus
probably due to its stickiness and hardness clegistats reflecting high clay content. This soil
was noted to occur in residential areas in botagék surveyed. Other soils identified and their
distribution in a soil catena is as shown in Tablesxd 7. A study conducted at the Ulyankulu
Refugee Camp in Tabora (UNDP/FAO, 1981) showednilasi distribution and variations of
soils likewise in Igombe River and Simbo forestergss. Soil data can therefore be used to
describe and compare the soils listed in tabled67an

Major soil groups at Simbo, their characteristics @ad common crops grown

Table 7
Soil group Fi;gg?/ Characteristics Major crops
Red, moderate WHC, deepMaize tobacco, groundnu
Kikungu . profile,  slightly  hard, ’ ' 9 b
. Very fertile . . ~’| cassava, beans, milldt,
(Upper pediment) slightly stick, many termite
. sorghum
mounds, well drained
Whitish, sandy, soft, light| Potatoes, cowpea, sorghufn,
Isenga Low fertilit non plastic, non stick, very maize, pigeon peas, bears,
(Lower pediment) y low WHC, deep profile millet, cassava, groundnuts,
easy to work with. Bambaranuts
Kadondoli (Foot i blackish, ;hallow, h_ard z.indRice, vegetables (oniong,
slope) Fertile heavy, stick, p|§.StIC, hig tomatoes), sorghum
WHC, poorly drained '

The characteristics of soils is similar to thoseligd at Ulyankulu Refugee Camp in
Tabora (UNDP/FAQ1981) shown in figure 8 and 9 and suggests tpdbiers (0 > 20 cm) of
soils that appear in a catena are different indeointheir natural fertility. Most people prefer
Kikungusoil because of high fertility ( table 8) as c ongpkt olsengawhich has low fertility.

Tree and shrub species left to grow in the land uret crop cultivation
Table 8

Igombe Simbo
Pterocarpus angolensis, Comretum zyhe@Gomretum zyheri, Terminalia  serice
Dalbergia boehmii, Diospyrous mespiliformisDiplorhynchus condylocarpion, Eucalyptus indi¢a,
Brachystegia spiciformis, Steculia quinquelobalMangifera indica, Brachystegia spiciformis, Acagia
Diplorhynchus  condylocarpion, Combretunpentagona, Perinaria curratellifolia, Pterocarn;us
mole,Vitex mombassae, Brachystegiangolensis  Julbernadia globiflora, Afzelja
longifolia,Boscia salicifolia,Albizia anthelmitica, quanzensis, Markhamia obstusifolia, Acagia
Afzelia quanzensis petersiana, Acacia gerrardii

D

This variation in soil fertility determines sele&ti encroachment of forests. This is indicated
further by variations in soil exchangeable basekeahange properties which are higher in
Kikungusoil (fg. 5). Bottomland soils located in almositfhreas derived from alluvial and
colluvial parent materials covered by grass werallg classified asKadondoliand were
observed at Igombe village.

145



Soil fertility management practices

A. E. MAJULE, P. Z. YANDA, E. K. SHISHIRA, A. G. MRKAJE, H. CACOVEAN

The existing rules for forest reserve managemeiitaioora region tends to inhibit
or reduce the rate of movement of people into trest reserve area for either farming

8

activities or for the harvesting

o
L

Exchange properties leve
(Cmol./kg soil)
N IS

O Kikungu
HIsenga
OKadondoli

K Ca Mg

ECEC
Exchangeable bases and exchange properties

of timber and fuel wood.
Cultivation causes a further
depletion of the low inherent
natural soil fertility in their
fields. Combining with low
input use people have now
adopted different indigenous
soil fertility ~management
practices that have enabled
them to cultivate their land for
a long time without shifting to
new areas. These practices
reported by farmers are

Source: Acres et al. (1984).

indicated in figures 6 and 7.

Fig. 5. Levels of exchangeable bases, exchange propétidse
three soil groups.

At Igombe river village (Figure 6) the majority péoples tends to apply farmyard
manure (FYM) in their fields. They also tend to de@ on existing trees, which provide
litter for improving soil properties. Others usengmst manure and few use fertilisers.
Similarly, at Simbo village (fig. 7) peoples terml use FYM likewise in Igombe village.
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\
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il .

compost litter
(grass) (trees)

manure Fertilizers

Fertility management practices

However, villagers do not depend on
litter from trees to improve their lands
as most of the forest has been cleared
(Shishira and Yanda, 1999). Since they
cannot get virgin land for farming
activities, they are now fallowing their
land to regenerate fertility. Earlier
studies shown that the application of
FYM in soils and proper incorporation
of crop residues have a tendency of
improving soil conditions and subsequent
crop yields (Wonget al., 1995; Likanda,

et al.,1995; Sakala, 1998; Worgj al.,
1998; Nkallamba 1999; Majule, 1999).

Fig. 6. Indigenous soil fertility management Practices
at Igombe river village.
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Interestingly, in this study it was noted that dwedeclining soil fertility and
reduced land availability, agroforestry practicesnow being practised by many peoples.
Some of trees left in their fields play severaksoln maintaining the productivity of land.
Table 6 and 7 indicates some of the benefits ofingitrees and crops whereby Table 8

shows a list of trees that are left in

100% farmlands at Igombe and Simbo
S villages. By ranking in their order of
= 80% importance (fig. 8), inclusion of trees in
g farmland at Igombe river village tends
S 60%1 to; add soil fertility> reduce soil
© 40% | erosion > retain soil moisture > provide
2 shade and > act as windbreak. At
B 20% Simbo village other uses of tree which

probably contributed to forestland
depletion were mentioned to be fire
wood and building poles (fig. 9).

0% —
manure compost litter  fallowing
(grass) (trees)

Fertility management practices Vegetation types and distribution
Through a reconnaissance

Fig. 7. Indigenous soil fertility management survey in forest reserve areas and after
Practices at Simbo village.

100%
80% +
60% +
40%
20%

conduction of a survey at lgombe Rive
and Simbo villages, it was clearly note
that encroachment of forest reserves
partly guided by existing vegetation
Reference to vegetation cover in th
selection of suitable areas for cultivation
based in the appreciation of the indicats 0% A
significance of vegetation in the S &

\ Q
assessment of the other factors, &é‘ &SR
particular soil conditions. Grasslands ar ® Q}@ &
for example considered to be easier
work than woodlands which require mor
labour. Also grass can be burned easu
and the resulting ash has been observec
improve soil pH and add soil nutrients
particularly calcium and potassium (Pocknee and r&uml997; Sakala, 1998). Shishira
and Yanda (1999) reported that encroachment is aommimareas previously occupied by
thickets dominated by leguminous shrub speciesaratun-penetrable. These areas have
probably accumulated a lot of organic matter artdogen important for the growth of
various crops upon clearing them. Table 9 and bvghe distribution of vegetation at IR
and Simbo villages.

peoples respondec

Roles played by trees in agriculture

Fig. 8. The role of agroforestry in lIgombe
river village

147



A. E. MAJULE, P. Z. YANDA, E. K. SHISHIRA, A. G. MRKAJE, H. CACOVEAN

Distribution of forest species at Igombe River vithge

Table 9

Position in
catena

Vegetation species

Rocky hill slope

Combretum zeyheri, Pterocarpus tinctorius, Striclsypo

Upper pediment
(Fertile Kikungy

Albizia harvey,,Grelvia bicolor, Combretum zeyh®&tylPhylanthus
engleri, Pterocrpus tinctorius, (Mputika), Faga@ahna africana

Lower pediment
(Kimanda

Brachystegia spiciformi€iplorhynchus condylocarpioGombretum
zeyheri, Pterocarpus angolensis

Foot slope Isengd

Mshinde, Mtalali, Myenze, Erythrophleum africanukbyus schimperi,
Combretum zeyheri Markhamia obstusifolia Lusanga

Valley bottoms
(Kodondol)

Bushed grass (Kanyavuloba spp), Cacia spp, Acacia spp

Distribution of forest species at Simbo village
Table 10

Positionsa catena

Vegetaties species

Rocky hill slope

Markhamia obstifolia, Cambretum zeyheri, Cambretunepr®rachystegig
microfilla, Sterculia quingguloba, Pterocarpus timis (mgwegwe)
Strichxnos spp

Upper pediment

Albizia harvey,,Grelvia bicolor, Combretum zeyheri, hylPhgteusengleri,

(Kikungu) Pterocrpus tinctorius, (Mputika), Fagara, Zahnaafna

Lower pediment Terminalia sericea, Mkulungu,Pterocarpus tinctoritismbretum zeyheri
(Isenga) Terminalia sericea, Phylanthus engleri

Foot slope (Manda) | Cacia spp, Acacia spp

Climate variability

= Through discussion with key
:;, 100% informants at both region and district offices
3 80% in Tabora it was established that variation in
§ 60% climate, particularly rainfall in Tabora,
3 Lou Shinyanga and Mwanza regions is one of the
% ° factors for encroachment. For example, local
o 20% people believe that in forest reserve areas
§ 0% = i [ | there is high rainfall compared to bare land.
N P The northeast areas of Tabora including
S 0§’ & T & & Nzega and Igunga districts receive rains
éb\ s & N ranging from 700 mm to 850 mm per year
T ¢ while Tabora and Urambo receive rain
Roles played by trees in agriculture ranging from 800 mm to about 1,000 mm

Fig. 9. The role of agroforestry in Simbo village.
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will have a tendency to move from areas with lowfedl to areas with high rainfall so as to
avoid a risk in the production of their food cropgart from crop production, people are
attracted to move to the area with high rainfafléarch of pastures and water for their livestock.

5. CONCLUSION

The study observed an on going forest degradatioboth reserves but with
different levels. Major reasons contributing todstry degradation through encroachment
were mainly three, which are; (i) socio-economictdas including migration, scarcity of
arable land, fuel wood extraction for tobacco agrilivestock keeping and timber
extraction due to high demand in neighbouring negitii) biophysical factors such as soil
fertility gradients, vegetation types and distribotand climatic variations and (iii) policy
related factors such as unclear and conflictingslaw natural resource utilisation. In this
study, one way of reducing forestry encroachmetu {gromote the indigenous soil fertility
management which was found to be practised intildysareas. On the other hand, Policy
implication could include revisiting and redefinifayest reserves in relation to the current
population growth. This means that some of thesforeserve could be revoked, and be
allocated to the neighbouring villages, particyldhose with severe land shortage. Further
more, sensitisation should be conducted for all stekeholders at all levels, on the
importance for sustainable management of foresuress.
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WATER, SEDIMENT QUALITIES AND HEAVY METAL
CONCENTRATIONS IN THE SEVERELY ERODED MANGROVE
AREA IN THE NORTHERN THAI GULF

N. MATSUI?

ABSTRACT. — Water, Sediment Qualites and Heavy Metal Concentréns in the
Severely Eroded Mangrove Area in the Northern ThaiGulf. Mangrove degraded area whose
shoreline retreated by 127 m during the 7-yeartdsevere wave/wind attack, was shown to be
significantly polluted in water, sediment. BOD washer high (4.3 mg/l, 4.9 mg/l) which is
almost of half of effluent from shrimp aquacultu¥ also was quite low with the lowest 3.8
mg/l. Due to an increased water temperature irselagon, sediment became more anaerobic and
reductive. Available Nglwas consequently dominant over available;'d6d NQ. Hydrogen
sulfide that is toxic to aquatic animals, was higkthe sediment influenced by excessive organic
matter accumulation. Species composition of phgtdgbn reflected conditions of water quality.
When water was eutrophicated with the higher ansoahiphosphorus and nitrogen, diatoms
dominated at the expense of other groups. Sludghatiged from aquaculture pond contained
higher amount of Cd (0.55 mg/kg), which is beyone tritical levels for soil contamination.
Mangroves are effective to reduce toxicity of pwlhis. With a disappearance of mangrove
forest, effluents from the other places and unotiett discharge of sludge will bring severe
pollution in coastal environment, thereby intensiegearches on pollutants should be carried out
in order to protect not only natural environmesbdluman health.

Keywords. mangroves, water/sediment qualities, phytoplankton, dudge, heavy metals.

1. INTRODUCTION

Coastal erosion is one of the most severe enviratah@roblems in Thailand,
which is accelerated with the destruction of mawagrdorests that normally provide
protection from erosion. Thai Government has tlweetiesignated this problem as a high
priority among national environmental problems ¢osblved urgently.

The study site, Samuth Sakorn is located approeipnd@0 km from Bangkok.
Because of its proximity to the capital, coastaledlepment started early in the 1970s.
Since no legislative restrictions against coastaletbpment at that time, poorly planned
coastal developments were carried out up to thg eelge of the coast. Consequently,
unprecedented coastal erosion has occurred irréhien due to severe wave/wind attack
and without protection from mangrove forests. Alaly km stretch of coastline in this
area, the shoreline retreated by 127 m during tiiear period from 1987 to 1994, and by
351 m during the 25-year period from 1969 to 19BANYU and PANYA 2001).

Under such a circumstance, coastal environmentsiwpsficantly deteriorated,
leading into a drastic decline of fishery yieldsochl fishermen reported that greater
numbers of cockles and catfish were harvested pdothe large-scale conversion of
mangroves to shrimp ponds. However, few catfish laaevested in the recent times.

1 Department of Environment, Kanso Technos Co., Ltd., Osaka 541-0052, Japan, e-mail:
matui_naohiro@kanso.co.jp
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Degraded environmental quality should have reftkdte water, sediment and biological
conditions. It is therefore vital to understandstheonditions to prepare proper environmental
management in the future.

Shrimp aquaculture has been principle cause of maagdestruction in
Thailand. 64% of mangrove destruction (by areajauff986 was due to the conversion to
shrimp ponds (Aksornkoae et al., 1993). In aquacelbperation, a large quantity of sludge
is discharged into surrounding areas. With orgaictt sludge originated from feeding and
fish metabolic activity, negative impacts have bieeposed on the coastal area.

Fig. 1. Locations of
study site; Samuth  Sakorn
province, Thailand and of
hydraulic dams.

98°

Among them, influ-
ences by the Iloadings of
nitrogen and phosphorus have
been  studied  extensively
(Brambilla et al. 2007; Chen et
al. 2007; Mirzoyan et al. 2008),
however little was studied about
heavy metal accumulation. An
increase of heavy metal
concentration  above  the
acceptable levels, whether due
to natural or anthropogenic
factors, can result in serious
environmental and subsequent
health problems. Once polluted
by heavy metals, removal or
improvement  of  pollutants
requires tremendous time and
cost. For this reason, accumu-
lation of metallic contaminants derived from aqutara sludge should be examined.

The objectives of this study are therefore: 1)ridarstand current environmental
conditions in degraded mangrove areas from the paéwts of water, sediment and
phytoplankton, 2) to examine heavy metal conceomatin the sludge discharged from
active shrimp aquaculture pond with the compartsomatural mangrove forests.

—18" 00’

—16> 00

500km

—14° 00"

0

2. MATERIALS AND METHODS
2. 1. Study site

The study was conducted at the abandoned mangreeelacated close to the
shoreline within the Samuth Sakorn sub-districtfdis Samuth Sakorn province, Thailand
(13°28’N, 100°13'E) (fig. 1). Exploitation of therem started with the construction of
saltpans in the 1970s, followed by shrimp farmimghe 1980s and associated clear-felling
of the majority of mangrove forests. Ffgure 2 shtlwesaverage monthly rainfall (mm/month)
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between 1942 and 1988 within the Chao Phraya Riasin where the study site is located.
The study area has highest rainfall in Septembeahefrainy season between May and
October, and lowest in December of the dry seasbrden November and April.

()

250 Fig. 2. Average monthly
Rainfsll rainfall  (mm/month) within the
300 T Chao Phraya River basin between
250 1942 and 1988.

200

2. 2. Water/sediment
sampling and phytoplankton
100 measurements

50
0 W il |.T N I = [, Water was collected
Apiil Tun Aug Oct Dec Feb month from two sites, ST1 and ST4
(fig. 2), and transported to the
laboratory while kept chilled. The water samplegenvanalyzed for temperature, dissolved
oxygen (DO), salinity, pH, total ammonia nitrogenAN), nitrite, nitrate, total dissolved
nitrogen (TDN), dissolved organic nitrogen (DON#rzulate organic nitrogen (PON), total
nitrogen (TN), dissolved inorganic phosphorus (DIBjal dissolved phosphorus (TDP),
dissolved organic phosphorus (DOP), particulatesphorus (PP), total phosphorus (TP),
particulate organic carbon (POC), chlorophyll & Biochemical oxygen demand (BOD).

150

Fig. 3. View of the
study site taken by remote
controlled helicopter from 500 m
above sea level. Blue circles show
the stations where the samples
were taken for measurements of
water, sediment, and biological
properties.  Rectangular  area
delineated by white color line is
approximately 5 ha with 100 width
and 500 m long.

Sediment samples
were collected at the four
sites, ST1, ST2, ST3 and
ST4 to analyze available
ammonia, nitrite, nitrate, phosphorus, total phaspg, nitrogen, organic carbon, ignition
loss, and hydrogen sulfide. All of the above wated sediment analyses were conducted
according to the standard methods (APHA et al. 5)198he abundance of phytoplankton
was measured from samples collected in 40 um miestktpn net and preserved in 5%
formalin solution. And the biomass of phytoplanktevas studied according to the
enumeration method and chlorophyll a content.

2. 3. Heavy metals

Sludge samples were collected from the four aghmmp aquaculture ponds near
the study site. After air-drying, samples were digd by microwave followed by
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determination of heavy metals such as Mercury (Hegdmium (Cd), Arsenic (As),
Chromium (Cr), Lead (Pb), Manganese (Mn), Copper)(Zinc (Zn), Molybdenum (Mo),
Nickel (Ni), Selenium (Se) and Cobalt (Co) by Intluely Coupled Plasma-Atomic
Emission Spectrometry (ICP-AES). Ignition loss vdetermined at the same time. Heavy
metal analysis was also conducted for 6 naturalgneave soils for the comparison.

3. RESULTS
3. 1. Water quality

DO was quite low in the studied water with the Isw&.8 mg/l (table 1).
Moreover, BOD was high with the ranged values betw8.3 mg/l and 7.1 mg/l. Both of
these reflect that degraded mangrove area is dtitilhedegree of eutrophication. DO was
especially low in April, probably because phytopmm consumed more oxygen for
increased assimilation at the high water tempegatNitrogenous elements such as TN,
TAN, TDN were high at the low water temperaturesresponding to the reduced activity
of phytoplankton. Chlorophyll a correlates with imass of phytoplankton. An increase of
pH in April over 8.0 has been brought by increggegoplankton biomass. The high ratio of
PON to TN suggests that excess amount of efflueabtieen brought in the study site whose

Water qualities measured in Aprill 2001, December @01, and June 2002

Table 1
April 2001 December June
?}g Indicative P 2001 2002
ST1 ST4 ST1 ST4 ST4
1 Water temperature fi 304 31.1 27.0 28.( 326
2 Dissolved oxygen (mg/l) 3.8 45 711 5.4 3.8
3 Salinity (ppt) 21.8 21.3 26.1 27(7 285
4 pH 8.00 8.40 7.8 7.96 8.29
5 Total ammonia Nitrogen (mh/l) 0.012 0.021 1.005.01a 0.010
6 Nitrite (mg/l) 0.008| 0.028 0.199 0.014 0.0p5
7 Nitrate (mg/l) 0.009 0.012 0.024 0.005 0.0p8
8 Total dissolved nitrogen (mg/l) 0.607 0.691 2.540.165 0.375
9 Dissolved organic nitrogen (mg/l) 0.579 0.680 123 1.132 0.332
10 Particulate organic nitrogen (mg/l) 1.320 1.139.774| 1.577 0.8417
11 | Total nitrogen (mg/l) 1.92Y 1830 4.314 2742 222.
12 Dissolved inorganic phosphorus (mg/l) 0.091 6.080.425| 0.150 0.029
13 | Total dissolved phosphorus (mg/l) 0.107 0.086 85P. 0.819 0.078
14 | Dissolved organic phosphorus (mg/l) 0.017 0.000.427| 0.669 0.04¢4
15 Particulate phoephorus (mg/l) 0.218 0.167 0.316109 0.021
16 | Total phosphorus (mg/l) 0.325 0.253 1.167 0.928 0.099
17 Particulate organic carbon (mg/l) 7.98 6/63 10.2.99 5.04
18 | Chlorophylla (ng/l) 28.1 16.3 11.3 8.44 10p
19 | BOD (mg/l: 5 days 20% 4.3 3.3 4.9 4.3 7.1
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level beyond a capacity of biological decompositiGhlorophyll a was comparatively high
at ST1 and in April because higher concentratidnENy TIP, PP, TDP stimulated growths
of phytoplankton at ST1 and in April.

3. 2. Sediment quality

The transformation from organic to inorganic nuitge generally occurs at the
sediment surface. Nitrogen levels were signifigahtbh in the study area. Available )NH
was dominant over available N@nd NQ, indicating the sediment is reductive (table 2).

Sediment qualities measured at April 2001 and Jun2002

Table 2
S| 3 3
28 | o @ 25 S c 215

|88 |8y |8e |88 |-5|-5Lcd & | e

Date Station | g E TE|TE| S § g § g = B Sq 2 SE

LI< || X | L6 |FB|FZ2Fcd @2 | I

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | % % % mg/kg
ST1 59.8 0.04] 3.41 5.1y 45/]3 0.27 2b2 4|19 25.0
. ST2 112 0.06 42.0 18.1 446 030 2.0 11.0 7.3
April 2001 ST3 63.4 0.16) 5.74 10.8 553 0.02 1.8 1f1.9 17.8
ST4 47.0 0.04 3.25 8.79 86/9 0.04 0.P7 4{52 P14
ST1 41.8 0.23 6.55 8.18 52J]1 0.27 2.8 8|26 P57
December ST2 91.9 0.33 8.34 27.p 804 031 236 9|70 P13
2001 ST3 146 0.15 2.74 18.9 44)8 025 2.3 8|30 146
ST4 42.1 0.15] 2.46 10.4 887 0.26 2p2 7{76 92.1
ST1 24.8 0.03 4.53 6.64 310 0.14 149 246 30.5
June 2002 ST2 25.9 0.00 5.11 9.5y 357 0.20 2p6 2/06 1.4
ST3 16.2 0.03 3.68 13.8 162 0.12 147 1p3 q7.7
ST4 20.6 0.11 2.71 2.1y 302 0.15 197 1838 134

Sulfide content was relatively high in December200is likely that the spontaneous
input of organic matter from other sites strengdtereductive condition. ST4 is located at
offshore where tidal action is strong enough tovi@® oxygen to sediment. Aerobic
condition generated by oxygen provision normallguees sulfide contents. However,
sulfide is still high at ST4. This could be duettat this site has been loaded by large
amounts of effluents.

3. 3. Phytoplankton

3 groups and 33 genera of phytoplankton, whichSagenera of blue-green algae
group, 3 genera of green algae, and 25 generaatfrds, were identified (table 3). Except
for ST1 in April 2001, diatom was the dominant grdn terms of the number of species
and individuals, with the peak at the periods of lainfall (December 2001). At ST4, the
number of genera increased in the order of Aprd12Q9 genera), December 2001 (13
genera), and June 2002 (15 genera).
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Densityor phytoplankton (cell/l) measured at April2001, December 2001

and June 2002
Table 3
Density of phytoplankton (vell/l)
ngtggigkton No Genera April 2001 December 2001 ;gg;
ST1 ST4 ST1 ST4 ST4
1 | Anabaenaopsis 397,000
2 | Oscillatoria 1,008 336,000 225,000
Blue green algag 3 | Gloeocapsa 14,468
4 | Lyngbya 140,000
5 | Spirulina 117,000 24,000
1 | Gonatozygon 332,000
Green algae 2 | Schroederia 91,000 14,000
3 | Staurastrum 117,000
1 | Skeletonema 2,58[L 462,000 7,125
2 | Coscinodiscus 11,427 742,000 827,000 22,000 18,000
3 | Dactyliosolen 11,00 33,0Q0
4 | Rhizosolenia 468,000 882,000 30,645 8,4 1,410
5 | Bacterisatrum 33,00 13,688
6 | Chaetoceros 273,000 7,425 22,0 8,P50
7 | Odontella 281,000 28,00 51,0p0
8 | Thalassionema 6,210 72,0 1,185
9 | Gyrosigma 143,000 27,000
10 | Navicula 163,000 252,000 11,000 44,
11 | Nitzschia 345,00(
12 | Pseuidonitzschi 17,145 35,132
Diatom 13 | Campylodiscus 11,000
14 | Dictyocha 3,000
15 | Noctiluca 1,050
16 | Ceratium 105,000
17 | Alexandium 6,000
18 | Fragilaria 137,000 238,000
19 | Eucampia 11,000 6,00
20 | Melosira 245,000
21 | Hemiaulus 11,000 44,00
22 | Pleurosigma 124,000 95,000 114,900
23 | Pseudosolenia 550,000
24 | Thalassiosira 6,00
25 | Sttephanodiscus 98,000

Species composition of phytoplankton is affectedwager quality. In December
2001 when water was eutrophicated with the higmeownts of phosphorus and nitrogen
(table 1), diatoms became dominant at the expeinstner groups.

3. 4. Heavy metals

Higher ignition loss in the sludge (17.8 % in drgight basis) indicates that the
sludge contains twice larger amount of organic enattan mangrove (tble 4, fg. 4; Top
left). Cd in the sludge ranged from 0.35 to 0.75kggvith the mean value of 0.55 mg/kg,
while one of mangrove is 0.085 mg/kg (table 4 AfgBottom left).
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Fig. 4. Heavy metal concentrations between the sludgenzamtyrove. Top left; Ignition loss. % is expressgddby weight basis, Top right; Manganese, Bottofty le
Cadmium, Bottom right; Copper.
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Since fish’s internal organ is abundant of Cd, @dthe sludge might have
originated from cultured shrimps. Moreover, Cu, Mere higher in the sludge (fig 4;
Bottom right, Top right) as 21.2 mg/kg in the sladd@.9 mg/kg in mangrove for Cu, and
323 mg/kg in the sludge, 173 mg/kg in mangrove Nbr. The sludge is the mixture of
organic and inorganic materials. Organic materdaés uneaten feed, debris of shrimp, and
inorganic one is the bottom sediment of aquaculpord. The higher concentrations of
Mn, Cu in the sludge have originated from the botgediment which were richer in these
elements than mangrove soils. Mo and As were ldwéne sludge than mangrove (table
4). Other heavy metals showed no much differend¢eden the sludge and mangrove. Cr
was 22.8 mg/kg in the sludge, 16.0 mg/kg in mangrdikewise Ni 19.8 mg/kg in the
sludge, 17.0 mg/kg in mangrove, Pb 25.3 mg/kg éendladge, 29.0 mg/kg in mangrove and
Zn 47.0 mg/kg in the sludge, 46.7 mg/kg in mangrdse was lower than the detection
limit (<1.0 mg/kg) in both sludge and mangrove.

4. DISCUSSION

Mangrove degraded area was shown to be significapdllluted in water,
sediment. The degree of pollution becomes highdryrseason. This is due to the fact that
high water temperature at dry season generatesradm@eand reductive condition in
sediment. Under these conditions, pollutants asdyeto be released from sediment under
reductive condition.

Heavy metal concentration and ignition loss in thsludge and mangroves

Table 4

Sludge Mean Mangrove Mean
Hg | mgkg | 0,01 002 003 0,06 008 002 o1 ,2 001,040 0,08| 0,060
Cd | mgkg | 035| 075 035 0,78 05 011 06 <0/05 0.0<0.05| <0.05| 0,085
As | mg/kg 1,3 2,8 1,7 3,7 2,3 12,0 6/3 140 15 80 ,016 10,6
Cr | mgkg | 13,0/ 280/ 164 34, 228 220 13,0 21,0 11,098 | 20,0 16,0
Pb | mgikg | 14,0/ 30,0 18,4 39, 253 330 1§80 430 23,0190 | 380 29,0

Mn mg/kg | 200,0| 430,0 210, 450,0 3225 310,0 17p,0 ,0160 86,0 | 140,0f 280, 191,

Cu | mg/kg 8,8 19,0 18,0 39,0 21.p 12{0 6,7 10,0 5,5 5,210,0 8,2
Zn mg/kg 31,0 66,0 29,0 62, 47,0 65]0 35,0 53,0 28,033,0 66,0 46,7|
Mo | mg/kg 1,4 3,0 1,6 3,4 2,4 7.4 4,0 14,0 1,5 4.8 p6 7,9
Ni mg/kg 12,0 26,0 13,0 28, 198 2210 13,0 21,0 11,012,0 24,0 17,0
Se | mg/kg <1.0 <10 <1.0 <14 <1.0 <10 <1{0 <1.0 <1.0<1.0

Co | mglkg <2.0 <2.0 2,7 5,9 4, 1p 54 W7 41 6,9 14 0B

e % |10,4| 22,2 12,20 26, 17,8 108 59 119 5,3 B,7,513 9,2

* || = Ignition loss.

Tookwinas and Youngvanisset (1998) reported that dherage BOD in the
effluent from shrimp ponds is 8.47 mg/l. BOD in dtedied water was approximately half
of this value, indicating that the study site ha®ib subjected to the inflow of polluted
water from adjacent sites.
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Moreover, TN in the study site was higher thandherage value for Kung Krabaen
Bay, Chantaburi province, Thailand (0.4-0.5 mg Mfid lower than values recorded from
effluent water sampled from an intensive shrimp do@4.9 mg N/I) (Tookwinas, 2001).
Considering that typical coastal sediment in Timail@ontains 1.06% of organic carbon and
0.05% of total nitrogen (Tookwinas, 2001), the wgtigite experienced a high degree of
eutrophication (1.90% of organic carbon and 0.19%otl nitrogen). Eutrophication in the
study site was also identified by phytoplankton position. Diatom which represents high
concentration of nitrogen and phosphorus, was damiinA greater number of genera of
diatoms were found in the periods in the dry seasben salinity is high, pointing out that
diatom is likely to grow better under high salini8imilar trends have been reported for diatoms
in Songkhla Lake, Thailand (Yamaguchi, 1995).

Domestic and industrial wastes, atmospheric ennissimetal corrosion products
and leached agricultural chemicals are the mosbitapt sources of pollution in general.
These wastes are either directly discharged intoralbenvironment without being treated,
resulting in an increase of pollutants like heawstah concentrations in the sediment at the
receiving water body. The study site is situatethatriver mouth and the river flows from
upper stream down to the mouth along a few hunditameters (fig. 1). Many of
pollutants are indissoluble and transported bychttey soil colloids in river. And they are
finally deposited in mangrove sediment.

The sludge contained higher Cd concentration thangmoves. The mean value of
Cd in the sludge was 0.55 mg/kg, exceeding Europestical values for soll
contamination. In Europe, legislative control failcontamination is strictly formulated
according to land use and geology. Most strict @dudmg/kg is adopted in Sweden and
Germany, followed by 0.5 mg/kg in Canada and 1 md@ikUK. Considerable amount of
sludge has been disposed in coastal area everyfrgmaraquaculture pond. Even though
the sludge affected area is not practically utdifer agriculture, excessive accumulation of
Cd may bring environmental problems in the future.

Pb was detected as 25.3 and 27.2 mg/kg in theeslad in mangrove, respectively.
These levels are designated as polluted soils ranlaCu in the sludge also slightly
exceeded the level of Japanese polluted paddy. fieldumulation of heavy metals would
cause severe problems in terms of environment ealth Therefore, integrated research to
understand polluted condition in the studied areaukl be conducted and prepared to
implement measures for environmental conservatitangrove plays a great role to reduce
toxicity of heavy metals (Horst, 1997; Clarka etE98; Tam et al. 1999; Machado et al.
2002). With large-scale mangrove destruction ags#se of this study, coastal environment
will be greatly suffered by heavy metal contaminatbecause of no reducing effect on
toxicants. Therefore, mangrove rehabilitation isoramendable to be incorporated with
integrated pollution controls in degraded tropimadstal areas.

5. CONCLUSIONS

Water and sediment in the heavily eroded mangrosasawere highly polluted. Polluted
level increased in dry season because of enhancadragbic and reductive condition
brought by high water temperature. Chlorophyll soaincreased at the high water
temperature, due to that phytoplankton activity dame strong in dry season. Species
composition of phytoplankton reflected water qyalitvhen water was eutrophicated with
the higher amounts of phosphorus and nitrogenpuistbecame dominant at the expense
of other groups. Available NHwas dominant over Nfand NQ since the sediment was
reductive. Excessive nutrient input causes organatter to accumulate in sediment,
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generating hydrogen sulfide that is toxic to mdsaguatic animals. Among heavy metals
in the sludge, Cd concentration was twice largantmangrove soils. With a significant
loss of mangroves which has a capacity to reduxieitp of pollutants, degraded coastal
area will be more heavily contaminated. Mangrovhatslitation therefore should be
included in integrated environmental managementiégraded tropical coastal areas.
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GEOECOLOGICAL ASPECTSIN TURENILOR GORGE

GABRIELA ADINA LAZAR?, AL. MURESAN?

ABSTRACT. — Geoecological aspectsin Turenilor Gorge. A special feature of this area
is represented by its natural component in whibk, drography, the hidrography and the
vegetation harmoniously combine, resulting a laagscwith the most dynamic features.
The Turenilor Gorge, the north-eastern limit of ffraséu Mountains, presents itself as an
important floristic, faunistic, geologic and geomploologic area. Carved by the Tur river
and having 1850 m in length, the Turenilor Gorgeehlaeen declared a natural reserve with
mixed value sheltering a series of important flamad fauna species, with national
importance. Nowhere else, the epigenesis is moifgiregl nowhere else the sedimentary
rocks have better covered the limestone than irfilor Gorge. Located in the proximity
of two important communication ways — the town ofijNlapoca and Turda the fabulously
and wild relief developed on limestone recommerds Turenilor Gorge as a wonderful
and adequate place for leisure, not only for theineapassionate but also for those who
enjoy rock climbing or posses a certain affinity floe speleology (within this area 29 caves
with different lengths have been identified). THerd and fauna within this area is
extremely diverse, thus presenting a great ecabgigportance.

Keywords:Traseiu Mounatins, Turenilor Gorge, geoecology, geo-systén biostasy, geo-
systems in rhexistasy, geo-systems in parastasy

1. INTRODUCTION

The geoecology as defined by Troll C. [1930] repngs the “science of the entire
complex of inter-relations between the living commities and their natural environment”.
The landscape ecology firstly developed as a bigggahical discipline, as a connection
line between the geography and the ecology. lbimected to the geography by means of
the usage of the spatial models and by the humanvironment interactions, while the
study of the landscape’s functions and of the ielat between the living organisms with
the environment belonging entirely to the ecologydrela Niina, 2003].

The geoecology studies the natural basis of theamigwital space. Is an entirely
geographical discipline, its fundamental objecstfdy being represented by the landscape
from a geographical point of view. The geo-systemesbased on the interactions between
the geomorphologic, climatic, hydrologic elementdwvhe living organisms.

According to the concept of rhexistasy developedtbgrt [1967] thus referring to
the state of the natural systems in regards tchthman intervention, Tudoran P. [1983]
defines a third category of geo-systems in ordeexemplify the quantifications of the
human interventions on the natural environment.idgssthe two existing categories of

! Babeg-Bolyai University, Faculty of Geography, 400006,ujfMapoca, Romania, e-mail:

adina.lazar@geografie.ubbcluj.ro
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geo-systems (geo-systems in biostasy and geo-systerhexistasy), the new defined third
category (geo-systems in parastasy) is used tcaiexphe degree of intervened changes
within the structure and quality of natural compatsedue to human intervention.

2. THENATURAL FRAME OF THE TURENILOR GORGE

The Trasgu Mountains — a part of the Apuseni Mountains pasegell defined
individuality within the Romanian mountain rangeithwa special lithology, presenting
itself as an area of a great variety of the relgefsort of “geological synthesis” of the
Carpathians, and with a mosaic of endocarstic ammtaestic features, with a distinct
individuality and delimitation among all mountaimits. A special feature of this area is
represented by its natural component in which, dhegraphy, the hidrography and the
vegetation harmoniously combine, resulting a laadeowith the most dynamic features.

Within the Trasgu Mountsins, two major components of the relief bandentified: a
static component represented by the lithology, &y the limestone and dolomites and a
dynamic component represented by the hydrograplith (e different forms) which, by
means of its energy, contributes to the developroétihe morphogenetic processes. The
litology is defined by the following structural-temic parameters: chemical composition,
texture, structure, litoclasation and volume [Coce@ 2000]. These parameters can vary
from limestone to limestone, from a karstic areaatwther determining a series of
extremely diverse interactions with the hydrographtomponent.

The shallow water limestone identified in the TsasMountains can be observed
on two parallel alignments with north-south orig¢imta. The limestone from the first
alignment is found in the north-eastern part of Thaséu Mountains forming the Petridu
Peak (in the Tureni — Buru area) and the Rimetek Fie the Rimetea — Aiudului Gorge
area). According to a several authors [Bleahu let1@81; Lupu, 1983] these carbonate
deposits and ophiolitic rocks belong to the Rimditeen. According to Balintoni and lancu
[1986] the deposits belong to the Bedeleu linetgd&n, E. 2006].

The gorges represent the second group of chaisttdormations for the karsts
of the Apuseni Mountains. In accordance with theesbations on the karsts of the Apuseni
Mountains Cocean, P. [1988] defines 5 distinct $yp&gorges: the epigenetic gorges, the
gorges formed by endocarstic capture, the antetegtnges, the peripheral subsidence
gorges and gorges formed by simple evolution, byamse of deepening of the
hydrographical network in the same type of rockénadifferent types with a resemblance
regarding the structural — compositional partidtilss of the rocks.

Within the area of the Turenilor Gorge, the linoest sequence has a thickness of
around 150 m and it is represented by differenbdiép formed as a result of gravitational
processes. In the Turenilor Gorgéas®an, E. [2006] identifies at the base of these dizgpathe
hemi pelagic limestones, at the middle and atdpete coralliferous bioconstructions with
spongy and hydrozoas.

In comparison with other regions of the Apuseniukitains with a more fragmented
and spectacular relief, the landscape of the nertfastern extremity of the Patlieridge
poses a relative monotonous appearance, with a thrinorease in altitude, reaching
around 550 m in the Turenilor Gorge. These gorgesamong the wildest within all
Trascéu Mountains, the narrowing of the transversal peadif the gorge and the verticality
of the walls often obliging the tourist in making extraordinary effort in crossing them.
Nowhere else the epigenesis is more edifying; nogvhkse the presence of the sedimentary
rocks that have covered the limestone is moredakiad more illustrative than in the
Turenilor Gorge [Cocean, P. 1988].
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The hydrographical network that drains the T#asklountains has a transversal
profile, in the area of the Tureni Gorge being espnted the hydrographical basin of the
Aries River, the Tur river (with a length of 24 km andttwthe spring located under the
Feleacului Hill) being responsible for the creatiminthese picturesque gorge. Due to the
fact that the river crosses the gorge diagonailg léngth is much bigger (1850 m) than that
of the Turzii Gorge.

The Tureni Gorge, the north-eastern extremity ef Thaséu Mountains presents
itself as an important floristic, faunistic, geolo@d geomorphologic area. In the year 2000
the entire area of the gorge was declared as aqgteat area with mixed value. Within the
area a series of floristic and faunistic speciesnafional importance are present (for
example - the case of the butterflgrinthia polyxenavhose presence was recorded within
Cluj County only in Tureni Gorge).

3. THE STRUCTURE OF THE GEO-SYSTEMSIN TURENILOR GORGE

The Turenilor Gorge can be considered as genuitwalasystems submitted to
the action of the modeling natural and human fact®he ecological potential resulted by
the interaction of the geomorphologic (slope, expms dynamic of the slopes), edaphic,
climatic and hydrologic factors is strongly cortethwith the antrophic pressure materialized
by means of quantification of the effects of
the antrophic activity on the biotic and abiotic
components of the environment. Geosystems

In the studied area and according tofiisfelel{e (e 15%
the field observations, 3 types of geo-§@as
systems were identifiedhe geo-systems in [
biostasywhich are recognized for their state |
of equilibrium with the ecological potential;
in this type of geo-system the anthropic
intervention is reduced and with minimal
effects on the natural elements (it is
identified on the steep slopes inaccessible t
human intervention),the geo-systems in
rhexistasy where the equilibrium between
the natural elements of the environments i
disturbed due to fundamental changes in th
ecological potential caused by human Al
intervention. The chances of returning to the : n rhexistasy
initial state are dim (these geo-systems argg
located on the eastern and western plateal
of the Turenilor Gorge, and also in the
central-southern part of the gorge, along the
Tur river valley — the area most intensely
submitted to human intervention represented
mostly by touristic activity) anthe geo-systems in parastgspmpletely anthropizated) in
which the equilibrium and the relations between thatural elements have been
dramatically modified and the human interventiors ltmmpletely changed the natural
aspect of the environment (this category of gedesys is identified in the north-eastern

Geosystems
® in biostasy

Fig. 1. The identified geo-systems
within the Turenilor Gorge.
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part, at the entrance in the Turenilor Gorge, lad at the exit from the gorge, towards the
Copaceni village. In these locations, two quarries g@resent from where the local
inhabitants extracted the necessary stone forihgildheir households). Each of these types
of geo-systems is inevitably submitted to the systdaws, being therefore a part of higher
rank systems and having in their composition séatteer inferior subystems. Within all
these systemic components well established amigstarrelations and interactions are present.

3. 1. The geo-systems in biostasy

The geo-systems in biostasy identified in the Tiloe Gorge, in regard to the
state of climax in which they are found, can bedsvided into the followings: the geo-
systems in biostasy with subclimaxic equilibriumdatihe geo-systems in biostasy with
paraclimaxic equilibrium.

3. 1. 1. The geo-systems in biostasy with subgleregjuilibrium

This type of geo-system corresponds to the stapbdial segments and their
importance from a pastoral point of view is reducdde to the high degree of
inaccessibility of the slopes, the herds not beibte to graze in these areas. Hence, the
herbal vegetation is well fitted and the trophitatiens seem to be well established. In the
studied area, within this geo-system two types @f-facets are acknowledged in strict
relation with the herbal vegetations and floristid faunistic species identified:

- the geo-facets of the steep slopepresent the area less affected by human
intervention due to the verticality of the wallsdato the high degree of inaccessibility of
these slopes. Within these geo-facets, the indal&gdfrom the present species are well
developed having bigger dimensions than other iddals located in areas with major
human impacts. In the areas where the human acigviresent, the individuals of the plant
species posses smaller dimensions than those dbitatee areas with reduced or minimal
human interventions (for example the case ofGbataurea atropurpurear Sempervivum
marmoreunspecies) Actually, this fact regarding the dimensiof the individuals of the
species can be generally acknowledged for almbgtiait populations regardless of their
location. The flora of the Turenilor Gorge idergdi on the steep slopes is extremely
diverse, with different vegetal associations chimdstic for this kind of habitats. The
south-eastern part of the Turenilor Gorge, duehtfact that comes in contact with the
Transylvanian Plain posses a series of specieadeaistic for the Transylvanian wooden
— steppe (the case of the species belonging t&tipa (S. lessingangor Salvia (Salvia
pratensi3 genera). Regarding the fauna of these geo-fézatknowledged the presence of
reptiles (acerta agilis, L. viridis, Coronella austriagalepitopteres (it is considered to be
present over 1100 species of butterflies) amongchviseveral species with greater
ecological importance are to be mentionEdebia medusa, Lasiommata megera, Papilio
machaon, Polyommatus icarus, Argynnis papliieom an ecological point of view, the
Zerinthia polyxenaspecies is considered important, representing miscéor the Romanian
Lepidoptera fauna and whose presence was recordtbih VCluj County only on the
territory of the Turenilor Gorge. Also several spe®f insects and mollusks were identified:;

- the geo-facets of the beech for@sigus sylavticain combination with durmast
(Quercus petraga hornbeamdarpinus betuluk linden tree Tilia cordatg) or corneal tree
(Cornus magis identified on the western slopes of the Tlwenizorge, in the area where
the Tur River exits the defile. This forest reprasethe habitat for several species of birds
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like: Corvus corax Monticola saxatilis Falco tinunculus, Phoenicurus ochrurasr
Oenanthe oenanth&he vertebrate fauna is represented by a seriesanfimals among
which the fox Yulpes vulpes the badgerNleles meles the wild boar $us scrofpor the
deer Capreolus capreolysare present.

3. 1. 2. The geo-systems in biostasy with paradiicequilibrium

This type of geo-systems belongs to at presemestanvironments, but whose
structure was slightly modified by the human in&ations, without being irreversibly
damaged. In the Turenilor Gorge, this type of ggstesm is characterized by the alternation
of agricultural lands used as hayfields or grasidamith wooded surfaces. Even though in
the area the human intervention was present faratdecades, the soil erosion is shallow,
almost inexistent.

This type of geo-system is located within the hilor Gorge in the contact areas
between the slopes and the western and easteeap$atThe identified flora and fauna
present similarities with the fauna identified e tprevious category of geo-systems. Only
a few plant species are an exception, especiatigettadapted to rocky and steep slopes
(Centaurea atropurpurea, Sempervivum marmoreand others). In the areas with
abundant herbal vegetation species of reptilesddgperes, insects and mollusks were
identified, and in the areas occupied by forestgmmals (belonging to the above
mentioned species) and bird species were identified

3. 2. The geo-systems in rhexistasy

This category of geo-systems comprises the typémndscapes whose regressive
dynamic and partially irreversible to the initidhte is entirely determined and maintained
by antrophic activities (agrarian, pastoral andistical). These geo-systems are identified
on the western and eastern plateaus of the Ture@idoge where crops (mostly maize and
wheat) are cultivated. A second location of thisegary of geo-systems is along the Tur
river valley (especially at the exit from the defilthis segment being the most intensely
visited by the tourists and implicitly the mostetitly affected by the human intervention.

3. 3. The geo-systems in parastasy

In this category of geo-systems the natural dojuiiim is entirely disturbed as a
result of a strong human intervention manifestedntmssive deforestations and by the
development of two stone quarries (at the entramtiee defile from the Tureni village and
at the exit towards the Cageni village). The extracted stone from these gesiis used to
consolidate the households from the two above meedi villages.

In this area, the soil erosion is accelerated vegetal coverage is entirely absent
and the herbal vegetation is represented only teyvaveeds. The abiotic elements are not
in conformity with the natural potential, and thetlc components were obliged to reduce
their natural habitats and to retrieve to more atm areas non-affected by human
intervention. Even though the anthropic pressuisee in this part, the recovery to the
initial state or to a similar one will occur in@nlg period of time (maybe never) due to the
high degree of degradations of the natural compisnen
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4. CONCLUSIONS

The geoecology of the Turenilor Gorge is extrenwalgnplex; the different systemic
components identified possessing a large varietychafracteristics. The types of geo-
systems observed in the area of the Turenilor Gargein a continuous qualitative and
guantitative change, their natural state beingthiranfluenced by the anthropic intervention in
the region.

The man, by means of its actions, has continuooeldified and influenced the
state of the environment and his actions were snostimediable with severe consequences on
all environmental components.

Being a natural protected area, but not being @aeledged accordingly, the
Turenilor Gorge represents a fragile natural sysidrare the human intervention has to be
made rationally in order to preserve the qualitgt gonantity of the natural biotic and abiotic
components of the environment.
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THE ANALYSIS OF THE GENDER AND AGE GROUPS WITHIN TH E
LAND OF LOVI STEA
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ABSTRACT. — The analysis of the gender and age grps within the Land of Lovistea. The
current paper presents the demographic resourdbeofand of Lowtea in terms of the
identified gender and age groups in order to aiseimportant demographic aspects within the
studied area, the anthropogenic factor being thee responsible for the functionality of any
regional system. This analysis will better indidéte trend, from an evolutionary point of view,
of the population and also its direction of evalativhich lately has became quite alarming: the
result is the demographic decay of the populafiare to the fact that this demographic decay is
characteristic for the entire national territorgyaral demographic policies are taken into account
in order to darn or ameliorate the current situatmd of course to eliminate the negative
consequences induced by it (the decrease of ttiityfeand of the birth rate, the overgrown
mortality, social, economical, financial or cultudisfunctionalities). None the less, many of
these policies are being unsuccessfully implemented

Keywords. population, gender structure, age structure, detmoigic decay.

1. INTRODUCTION

The approach of a geographic region in terms ofd@mographic component is
extremely important, because it reveals exactlgahtharacteristics of the human resource that
gives to a certain region its uniqueness by empingsithe main features of the present
population and the materialization of its mentalcsp

The demographic structure of a land type regi@symes the existence of a peculiar
demographic consignment, displayed in different gartments, in the affiliation to a certain
religion, and in the perpetuation throughout timeetiof the cultural and moral values. As a
subcategory of the demographic structure, the emggtructure is defined as a resultant of the
assumed human existence, including the way ottfitehealth state of the population, the extent
of the population’s culture and education, theedéht aspects regarding the age and sex of the
individuals of the population. A fact needs to &keh into account when the sex structure of a
given population within a region is considered:r¢hare two types of subpopulations, a
masculine and a feminine one.

2. THE GENDER STRUCTURE OF THE POPULATION

The gender structure of the population presumdgatonic classification, with
the manifestation of the masculine and feminineugsoand with the exact framing of an
individual to one of the two types of subpopulatgmoups. By analyzing this structure for
the Land of Lowytea a dominance of the masculine gender can bewaoseT his aspect is
materialized by the masculinisation rate with iroptions on the other structures of the

! Babeg-Bolyai University, Faculty of Geography, 400006,ujdWapoca, Romania, e-mail:
simona_borogean@yahoo.com
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population and it is explained by the rural featafeéhe region and by the employment of
the population in the primary sector of economaxetivity, the employment opportunities
being mostly addressed to the masculine gendergs parameter can have severe
consequences in the evolution of a given populatiae to the fact that can strongly affect the
matrimonial structure (the number of marriages) twedreproduction of the populations.

In table no.1 the dominance of the
The gender structure population, inthe  masculine population can be noticed in the

Land of of Lovistea, in 2002 case of the Berislag®, Caineni, Méilaia,

Table 1 Persani and Racova localities and the
Locality Masculine | Feminine dominance of the feminine population in the

Brezoi 48.73% 51.27% case of the Voineasa and Bwara localities
Berislavesti 50.63% 49.37% as well as in the case of the town of Brezoi.
Boisoara 7961% 5039% This situation is especially due to the fact
Caineni 51.74% 48.26% that the urban area offers employment
Valaia 0 05% 79.95% p033|b|l|t|es.for t_he femlnlr_1e population as
— > S well (especially in the tertiary sector). The
Perisani 51'500A) 48'500A’ Voineasa locality posses an important
Racovita 50.97% 49.03% touristical potential, represented by hotels,

Voineasa 49.91% 50,09%

huts and restaurants. This entire tourstic
infrastructure presents employment possi-
bilities for the feminine population, while, in
the rural areas the possibilities of finding a &lié employment opportunitis mostly
addressed to the masculine population (especiallthé case of the localities from the
mountain areas — the case of thaldia village where wood exploitations are present).

The two variables can be analyzed
together, by means of the substructure of the age
and gender group populations which presumes
the calculation of the percentage of men and
women for each separate age group. The
representation of this structure can be made using
a certain histograme, called the age pyramid.

By analyzing fig. 2, the following
conclusions can be drawn:

- in the case of the town of Brezoi, the
age pyramid can be defined as having an inferior
basis, a middle part (representing the adult
population) well represented and a sharp apex as
a result of the numerical decrease of the elder
population. This situation determines a
regressive population, with reduced birth rate
values and advanced rate of population decay;

E masculine [ Feminine - the age pyramid of the Berisl&tie
commune has a relative patent shape, meaning
Fig. 1. The gender population structure in  that all tree age groups (the young, the adult and
the Land of Lowjtea in 2002. the elder group) are represented with relative
equal values (a difference can be observed only
towards the apex) defining a stationary type ofytagon, in a semi-equilibrium state
between the age groups; the elder population ptrgerisn’'t that advanced and the birth
rate is within normal values;
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- in the case of Begbara, another type of age pyramid is present, witharrow
basis and an extension towards the upper parhisncese an elder population is present

and the birth rate is reduced,;

- the age pyramid of the Caineni commune has a gkasd — type shape where the
young and elder population percentages are wetesented; the percentage of the adult
population poses reduced values, this model behagacteristic for the stationary type
populations;

- in the case of the Mélaia commune, the age pytasnpatent, with an exception
given by the 30-35 age group which is very wellresgnted; the individuals from this
group are in fact the result of the communist regiprohibitions regarding the abortions.
This situation is characteristic for the stationtyye populations and presumes certain

equilibrium between all age groups;
- within the Pegani commune all three age group populations areesepted,

with proximate values rezulting a stationary typ@yramid;

- the Racowa commune posses a pyramid with progressive fegtthie existing
exception being represented by the adult populaidnch has a larger extent in
comparison with the other two groups. This histogrdefines the progressive type or
young populations and presumes a high birth ratelaively reduced life expectancy at

birth thus reducing the elder population’s propmnti
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-

Fig. 2. The map of the age pyramids in the Land of of ki@é, in 2002.

- the Voineasa commune presents a pyramid withonatsasis and apex, in
regards to the adult population percentage. Indage the regressive-type populations are
present, with reduced birth rates and advancedfgiepulation decay.
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Each pyramid offers an entirely suggestive pictafethe population of every
locality, for the year 2002.

3. THE AGE GROUP STRCURURE OF THE POPULATION

This structure supports a trihotomic classificatithree types of age groups being
indentified: a young population, an adult populatémd an elder population. Depending on
the author different classifications of these gowere made. Between this structure and
certain dynamic indicators (birth rate, mortalitg.g a strong connection exists, due to the
fact that the age group structure of a populat®wirectly influenced by its occurrence
throughout the time. As a division on several fiordl segments, we sustain that the
population representing the middle group (the agoljpulation) has the most important
contribution to the economy of the region, while tieripheral groups (the young and the
elder populations) play a smaller role and are id@ned as inactive or reliant.

Regarding  the

Age groups in the Land of Lovitea, in 2002 population in the Land of
Table2 | gyistea, an aging ten-

The young The elder dency of the population can

Variants group | e adt:ltt_group group be noticed. The current
population popuiation population tendency is marked out by
| 0-14 15-64 >65 the increase of the percen-
tage of the adult and elder

:_I d of 0-19 20-59 >60 populations in regards to
LiCi t(;a 26.3% 51.2% 22.3% the decrease of the percen-
] tage of the young popu-

Il 0-14 15-59 >60 lation.

v 0-19 20-64 ~65 This trend repre-
sents the response of the

i L human component to the
The young — elder population ratio in the Land of limited potential of susta-

Lovistea, in 2002 inability, combined with
Table 2 the decrease of the birth

rate and the prolongation of
Locality Young Elder Ratio the average life expectancy
population | population (the demographic transi-
Brezoi 28.5% 15.0% 1.8 tion), as a natural evolution
Berislaveti 24.2% 24.6% 0.99 of a given population due to
Boisoara 24.2% 31.3%) 0.71 socio — economic progress.
Caineni 28.4% 25.9% 1.04 A population is
Milaia 26.3% 17.9%) 1.4¢ considered young if the
Perisani 26.2% 25.8% 1.0] percentage of the total
Racovita 31.8% 22.2% 1.44 elder population is below
Voineasa 20.8% 16.0% 1.24 7%; is considered as being
Land of in the incipient phase of
Lovistea 26.3% 51.2% 0.5] decaying if the percentage

of the elder population is
constantly between 7-12%; and if the percentagdeflder population passes 12%, then
the population is considered as being elder.
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The young—elder population ratio
is very important for the future evolution of
a population and can very well highlight
the degree of the demographic decay. The
threshold value for a population to be
considered elder is 0.42.

In fig. 3, for the year 2002, the

23771 percentage of the young population was
inhabitans around 25% of the total population, while the
percentage of the elder population was
around 23%. The difference between the two
groups is given by percentage of the adult
population. The demographic decay
phenomenon, quite evident within the Land
of Lovistea, induces certain effects in the

] development of the economical and social
O Young Adult [ Edel activities.

Fig. 3. The age groups population
structure in thiLand ofLovistea in 2002

4. CONCLUSIONS

The demographic situation of the Land of Lgpwa is characterized by the aging
tendency of the population (the increase of thecqraages represented by the elder
population vs. the decrease of the percentagdseofdung populations), by the emphasis
of the masculinisation process (50.21% of the emiopulation of the Land of Loytea are
represented by men), by the increase of the refjamtip population (as a result of the
increase of the life expectancy) and by the nurakdecrease of the population.

The demographic aging process of the populati@ndkaracteristic feature of the
demographic transition and assumes the interactfoa series of demographic elements
like the birth rate, the mortality rate and the ratgn rate. This phenomenon has a series
of consequences, the most important being thosea#l (the social security and medical
aid) and economical nature (the decrease of thar fatoductivity). Nevertheless, the aging
process is irreversible, biologically natural amd@utely normal and it cannot be stopped,
only ameliorated (from a demographic point of view)terms of pro-natality policies in
order to facilitate an increase in the number d@filcan in every family.

All these aspects collaborate in order to createnmue demographic model
maintained by a suitable for living and procreatmhysical place for the human element,
which, throughout the history, by means of its “dimsions” occupied within the regional
systems, defines itself as an important elemetitérgenesis of the “land type regions”.
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THE PRIMARY FORMS AND STAGES OF INHABITING
SIBIU DEPRESSION

ADRIANA MISACHEVICI *

ABSTRACT. — The Primary Forms and Stages of Inhabihg Sibiu Depression From an
archeological point of view, the territory of Sildlepression can be included in the early stages
of the process of anthropogenesis. Thus, thehind axe, the universal tool of the age, along
with quartzite tools, silex scrapers, spearheatisof them denoting the basic occupations of the
age, namely hunting and harvesting - representSome Age. The Neolithic period is
archaeologically testified by the discoveries fr@rlat, Sura Mici, Poplaca, Sibiu-Gterita,
Cristian, Cistidie, as well as by the populations of farmers drgpblserds, who were carriers of
Vinca, Turda, and Pette cultures. During the Bronze Age, around 1700-8R0C. the
demographic density increases along with the numbelose-knit settlements, some of them
being fortified, and the main occupations were catfiire and fishing. The Geto-Dacian
civilization during the Bronze Age is best illuséd by the discoveries from the rural settlements
such as Mure Culture in southern Transylvania and the New Ceiltin southeastern
Transylvania. The Dacian civilization from the Ir8ge represented one of the most developed
societies of the time, along with the Greek andRbean ones. Hoards of metal objects, coins,
smelting pots for metals, as well as adornmengsesent the historical vestiges of the Dacian
settlements discovered on the territory of Sibipf@ssion. The process of Romanization, which
had started long before the Roman conquest of Diaeido the economic, political and cultural
contacts, was accelerated after 106 A. D. The badantinued to live on the old territory,
gradually accepting the new economic and socidiqalliframework established by the Roman
rule, thus adapting to the new civilization, a jpx; which led to the birth of the Daco-Roman
population. The Romanization continued even dfterrtile of the Roman Emperor Aurelianus,
known in English as Aurelian (271-272 A. D. ), dahd process of Romanization itself suffered
the influence of the Eastern Roman Empire, as Wethaeological research on this period has
revealed the progression and the evolution of epetthts in time, and the hierarchical
organization of dwellings against a backgroundchviwias predominantly agricultural. Thus, an
economy based on agro-pastoralism, indicating ensaxy, rural life, is of significant importance
for Bratei culture, spread throughout the entirgtéey of Dacia. It also played an important part
in the development of the later autochthonous $ieandesti material culture®t&™" century

A. D. ) and especially Dridu culture®@1" century A. D. ), which confirmed the continuous
existence of the population in Sibiu Depression.

Keywords. anthropogenesis, hunter-gatherer; the Neolithigjnptive agriculture, the
Neolithic Revolution, the Geto-Dacian population;eTBronze Age; the Iron
Age, Daco-Romans, agro-pastoralist economy.

1. INTRODUCTION

From a demographic point of view, the submontaneetsion of Sibiu, which is a
significant part of the Romanian territory, repmsethe junction point of the population as
well as a great potential of habitation. The prégmper, based on a combination of a
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ADRIANA MISACHEVICI

selective bibliography of historical records andrspeal field studies, is meant for
apprehending the process of anthropogenesis aridetlstyle from Sibiu Depression since
ancient times until the late Iron Age, also knowriLa Tene culture.

Overall, this study is the result of the interantibetween man and his
environment, which is actually a symbiosis thatrbéhe name of “material culture”, which
is specific to each analyzed historical period.

2. THE STONE AGE

The multitude of archeological materials found be twelling sites, dating back
to the lower Paleolithic era and ending with theoltkic Age, is fully representative of the
territory of Sibiu Depression.

2. 1. The Paleolithic Age or the Old Stone Age

The territory of Sibiu Depression has always beehneavy populated place, a
bridge between past and future. The earliest tratebe anthropogenesis date back to
Lower Paleolithic, which geologically correspondsthe period of the end of the Late
Pliocene and the beginning of Early Pleistocene.

The Paleolithic discoveries from Tugar and Selimbar consist of the old lithic
industries, such as the pre-Mousterian ones, whiekcede the Mousterian culture. Silex
pebbles, flaked stone tools or the flint hand axecfaving, known as the universal tool of
the era and the first one to appear on the Traasidw territory, belong to the Pebble or the
Oldowan culture.

The appearance of some more elaborated technisues,as the cvasi-rectilinear or
lightly arched shelters, marks the beginning ofittiédle Paleolithic, which, from a geological
point of view, took place mostly in the Middle Rigicene. Such a Mousterian shelter could
reach two meters high and the structure of theswalhsisted of big bones and thick piney
branches, fixed at the basis in limestone and eanith then covered with animal skins.

Another aspect of this culture is the one spetdithe Mousterian man from the
Carpathian caves. It reveals a rich inventory csiimgj in flint scrapers, slicers (racloirs)
guartzite objects as well as simple hearths. Thusting played an important role for the
different group of Neanderthals living either irvea or in the open air.

Archeological discoveries from this period weredaan Sibiu County, namely at
Selimbar, Turnisor and on the southern terrace of Sdowrbok, and they include the bifacial
hand axe, as well.

The Upper Paleolithic presents several stages\wafi@gment within its two cultures
the Aurignacian and the eastern Gravettian culttnieh occurred during the Wurm glaciation.

Evidence of this period were discovered on thettey of Sura Mare and they
consist of simple hearths or hearths with ston#sg ltools such as hammers, knives, spear
points and objects with engraved motifs, and boestsr which together with wood
represented the usual fuel source at that time.

Specific to this period are fires set on purpasgdt treeless open areas between
dwellings. At the same time, people used fire gnal more easily and in due time the
possible dangers or attacks.

2. 2. The Neolithic Age

The Neolithic period, as Gordon Childe stated, @spnted the second revolution
after the one of the anthropogenesis, leaving liethinndreds of thousands of years
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belonging to the hunter-gatherer and opening nenspeetives to the man, who produced
his own means of subsistence.

q'\;a_/
®

N
S D 560 ® Epoca pietrei
%‘Q.ﬁ 393 Pl Gorgand @ Epoca metalelor
; )
_¢-Dl-Ricoteciu /@/
o ot Sura Mare
e
< Sura Mica . &%
- em S
= \?JN/ U, & *
.
ﬁMég. Beleunta
w628 530
—
529 R .
8 i 402
‘e, W \—>Crlst|an 73 ‘®W
% 1o .
>® . r"'\)
2 588 Gruieful
Orlat

/'\ Selimbé@
9

65
° VL. JMerez:Ior

"1’ Poplaca
1087 557
C \b\‘"

ﬂ Clsnadle

VF. Lungu/u:

J Curmétura Méagurii
< T3040

& /"“’Zn\oéw’
Z
~ 4

IO

25 5 75 10
- 1km

Fig. 1. Neolithical and Eneolithical discoveries in Sildepression.

Man interfered into the natural environment by ggmimitive techniques for crop
farming or the cultivation of various plants, usiiitgt the digging stick or the planter, then
hoes, ploughs made of antlers, stone axes, fliobsidian blades.

During the Eneolithic period, humans achieved tamdition towards a simple form of
agriculture by using the primitive plough and aninraction, by domesticating the horse
and by using the stone axe for defores-tation aplpene-eded more land for agriculture and

more wood for house building. P = Stone age

M =Iron age
The archeological discoveries i oinu vepicsa@ting back to both the

Neolithic and Eneolithic periods were: the earlysa culture (Orlat); Turdaculture Sura
Micd); Petrati culture (Orlat, Poplaca, Sibiu-Gerita, Sura Micy); Caofeni culture
(Cismadie, Cristian, SibiuSura Mica).

People established the Neo-Eneolithic settlemdirst, smaller then bigger, in
lowlands and in the valleys close to rivers, whtey actually had better living conditions
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for a favourable development. Consequently, theersiedly lifestyle increased and as a
result, there was a growth in population. Peoptieheid fortified settlements with defensive
ditches, palisades and natural slopes or earthworitee exposed areas. The first dwellings
within these settlements were the dugout sheltdrsrdeie”) or the adobe huts erected
above the ground, with a rectangular shape andgtongsof one or more rooms. The latter
either had the flooring of trodden earth or madehafpped wood and clay.

In the last period of this era, we witness the “Mbix Revolution” reflected in
copper objects and tools or in the polychromic dations used in pottery, and in
agriculture where the wooden plough with eithert@ne share or one made of antlers
replaced the hoe.

All these activities implied a greater effort foamand consequently, the patriarchate
took the place of the matriarchate.

3. THE IRON AGE

The presence of the era of metals throughout ttieeectountry was the result of
the efforts and the intelligence of the Geto-Dasjawho represented the branch of the
great, ancient people of Thracians to the nortparhof Danube. They were the inhabitants
of the charpato-danubio-balcanic space, and welledcdy Herodotus, “the Father of
History”, the most numerous and powerful peoplerafte Indo-Europeans.

3. 1. The Bronze Age

The Bronze Age (approx. 1700-800 B. C. ) appeared aecessity of the time,
when the Geto-Dacian had experienced the alloyopper and tin, thus obtaining a more
resistant metal than copper, namely bronze. Therguty of the civilization of this era
was given by the numerous metal objects and toetple used such as sickles, bronze
hammer, spearheads, arrows or daggers, by thelbage and the cart drawn by animals,
and by metalworking (bronze and gold). Householadi@afts, the manufacture of pottery
and jewelry (rings, earrings, and beads), the dtoa®n of animals, and deforestation
were specific to this era as well.

The form and social structure of organization wees ¢ommunity, which meant
that its members held and used the land, the gassand the waters in common, and they
shared among them the crops. Yet, at the same tmewitness the emergence of the
private property along with the common one, budrinincipient form.

The Geto-Dacian civilization during the Bronze Age best mirrored in the
discoveries from the rural settlements from Murelture in southern Transylvania and the
New culture in southeastern Transylvania. The patmn density increased along with the
number of close-knit settlements, some of themiffedt as the one representing the
Cotofeni culture discovered near Orlat, in the plaedled “Cetatea Scutt. The most
settlements belong to the Wietenberg culture, dis@d atSura Mici and Sibiu-Tilsca.

A special place in our country representative far lhistory of the Bronze Age is
the great hoard of bronze objects and tools (ap@0R0 B. C. ) discovered at Gerita.
The great variety of forms and the huge amountwef material proves the existence of a
workshop for casting bronze, whose activity migbkt due to the salt mines from Ocna
Sibiului. Another settlement in Gierita belongs to the New Culture, dating back to the
transition period between the Bronze Age and ttet fion Age, namely Hallstatt (approx.
800-300 B. C.).
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3. 2 The Hallstatt Culture

The Iron Age, by processing and using the new mstgderior to bronze,
“revolutionized” not only the agriculture, but altbe development of the Geto-Dacian
society from an economic, political and culturalmof view.

The social form of organization was still the conmity, yet established according
to the socio-economic interests and not on kirticelahips, specific to the previous stage.

From an economic point of view, there was a grhdxéension of the private
property over the common possessions resultindgnénrise of a dominant social layer,
namely the “tribal aristocracy”.

The evidence of the society during the Hallstattura within Sibiu Depression
demonstrates its significant progress, thus beiregyaf the most developed societies of the
time, together with the Greek and Roman one. Tlebemlogical discoveries brought to
light different objects such as vessels for stogagplies, smelting pots for precious metals,
Dacian cups, pots, plates, fuel lamps, pottery \wainted geometrical shapes resembling
natural elements, jewelry (rings and ear rings) ailder vessels. The archeological
discoveries belonging to Hallstatt culture consitboth settlements (Sibiu-Tgka, Sura
Micd) and of metal objects from Sibiu- @arita andSura Mici.

3. 3. LaTene Culture

The historical vestiges discovered on the tewitof Sibiu Depression prove the
existence of a large population inhabiting thisaadeiring the period of La Téne culture.

The Dacians from this period belonged to a fiostrf of the slave state, which was
under the rule of Burebista and later of Decebal.

The thesis of the continuity of the Dacians urttierRoman occupation in th&2
and 3 century A. D. is sustained by both archeologicatuinents and numismatic
evidence, namely a copper coin from the time ofsfamtine I, also known as Constantine
the Great (306-337A. D. ), and more coins from pleeiod of Gratian (375-383A. D. ),
which were discovered at Sibiu- @erita. Moreover, a denar (lat. denarius) from the reign
of the Roman emperors Vespasian (69-79A. D. ) arfmom the period of Valens (364-
378A. D. ) were discovered &tura Mare. Two bronze coins, one since the reign of
Constantius Chlorus (293-306A. D. ) and anotherdatang back to the time of Theodosius
Il (408-450) were found in Sibiu-Turar. These coins, present on such an extended area,
represent an indisputable argument for attributingm to a majority of autochthonous
population. This was the Daco-Roman population, wdroained here after the Aurelian’s
withdrawal of the Roman troops from Dacia to thatkaof the Danube. Thus, the territory
of Sibiu Depression, like the rest of the entirstgRoman Dacia, continued to be inhabited
by rural close-knit communities, which were morenawous here than in other areas, and
which represent the proof or the guarantee of tbeitinuity when confronted with the
eastern migratory populations. In this respectjsipatable evidence is Bratei Culture,
which attests the continuity of the old Daco-Romamiture developed within an
autochthonous framework, preserving the influermfethe migratory tribes. This culture
based both on a mainly agro-pastoral economy artthadicrafts, during which people led
a sedentary, rural lifestyle, spread both throughiog entire territory of the former Roman
Dacia and outside it, dating from the period of Blumtil the invasion of the Slavic people.
Thus, there is a gradual progression and evoluwfosettlements as well as a hierarchical
organization of dwellings between th® @nd the 1% century. Specific to this time span are
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dugout shelters (“bordei”) with earth ovens or dogkpits, and an open hearth for pottery
pots, placed in the middle of the room. Bratei wdt played a significant part in the
development of the later autochthonous materidlices that followed it, namely Ipctée
Candati (6th-7th century A. D. ) and the well-known Duictulture (8-11" century A. D.

). The features of the latter were revealed witBihiu Depression, more exactly in the
cemetery from Sibiu- Ggerita similar to the one in MediaThe former can be attributed
to the local population between th& &nd the 18 century.

4. CONCLUSIONS

The earliest forms and stages in the process aflptipg Sibiu Depression are the
result of a long and dynamic process, accompligtyethe human communities through the
diversity of their activities, which have succeedeull have overlapped each other in time.
Thus, there has been a transition from the preafiésioan living under the strong influence
of the geographical environment (namely by cawdstd and the hard-to-reach terraces), to
the transformation of the physical-geographicaliremment along with the development
and improvement of the stone and copper tools. l@fgely sedentary life style led to an
increase in the number of Neolithic settlementsgrstone observes the general tendency to
set up houses with treeless areas between thenmgpdne way for the future lanes of the
villages, which turned into earth and timber, fited settlements during the Bronze Age.
The next eras, namely those of the Thraco-Getodbacand the Daco-Romans, reflect a
more intense process of populating areas, espedaling the Iron Age, when villages
differentiate themselves from the later fortressdse indisputable evidence of the later
autochthonous material cultures present in Sibipr&ssion, prove the permanent continuity of
the local population against the background offtihmation of the Romanian people.
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THE STARTING STRUCTURE OF THE POST-COMMUNIST CITY'S
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SEATS: TARGU JIU AND RAMNICU VALCEA
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ABSTRACT. — The Starting Structure of the Post-Communst City’s Socio-Spatial
Dynamics. Observations on Two County Seats: Targuid and Ramnicu Valcea.The
reasons for the interest shown in the attempt terstand the initial structures which were
the starting point in the transition period — nayrtble structural framework created by the
communist system — stems from the theoretical, Inosalistic commitment of the analysis
of the urban socio-spatial structuring during tleeig following 1989, of the two county
seats found in the sub-carpathic sector borderdtidoyivers Jiu and Olt. The spontaneous,
natural structuring of the urban space after 198fphecially when seen from a social
perspective, can be grasped when we first undefstae social limitations which
characterized the previous period, and the supiigrosf an adjustment effect caused by a
series of non-manifest effects which had been aotating over the free development
stimulation, in the post-communist context. Theit@tions enforced on the dwelling
expression of the social status as well as on #pérations for personal comfort were
dictated by the residence’s legislative spatiatatmn, and surface limitations, those of the
style and architecture and of the comfort it coillidstrate; there was also a symbolic
limitation determined by the ideological threshadfl the age of equalitarianism and
proletarianism, which circumscribed the expressiin personal needs, architectonic
aspirations, or needs regarding quality and comidre study’s conclusions reveal the fact
that in the context of such a legislative framewdhe social differentiation and the social
structuring could have taken place openly in anlgeotparameters but those of the
possession of goods, dwelling comfort, income apal estate properties. In an era of
electricity consumption limitation, of that of tmmber of illumination sources, food and
fuel rations, the expression of welfare and sosfiatus could be materialized in any other
form except the residence’s size, the dwelling aryimfand the prosperity of daily life.
Evaluating the building stock, once the communistleavour of erasing the social
differences was over and the communist equalitemarhas triumphed even in the sphere
of the housing space, the latter could no longg®p¢esent a “social mark”.

Keywords transition, urban systematization, Targu Jiu, Réen Valcea, dwelling surface,
residential area.

1. INTRODUCTION

From the perspective of social geography appliethéourban spaces, the period
from 1990 to 2007 can be regarded as a periodaofition from the social structuring
equalitarianism and the norms of urban planningth® expression of social difference
within the built urban space.
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The theoretical commitment, a mostly realistic ahthat, justifies in this sequence the
concern to understand the initial structures witticv the transition period began, namely the
structural framework created by the communist sysiEhis frame gradually opened, allowing
for narrower of wider niches (larger for some & Hocio-professional categories that possessed
substantial social and economic resources, andowrr for those caught up in the
pauperization’s downward spiral) that at leastef@ertain amount of time have determined the
apparition of a residential socio-economic mixtirealmost every case of residential districts
later designated as belonging to the populatiom witsuperior status. Furthermore, in the
welfare suburbanizatiofTimar, J., 1999 quoted in Kovacs, Z., 2002) phesaon for instance,
it is most likely that the differences recordedténemergence in the studied area (and possibly
not only there) vis-a-vis the way the same phenameook place in the north American and
west European spacesge explained by the different starting structurékey clarify most of
the differentiations’ variability which appear be®wn the two categories of spaces (a post-
communist one and the other two) and implicitly élxplanatory theoretical models. This is also
why in this study we are concerned with the letimaand the regulations of the spatial and
residential planning, as well as with the regutaiof the economic status and life conditions
during the communist regim@he spontaneous, natural structuring of the urbpacs after
1989, particularly when seen from a social persgeet aquite acceleratedne for such a short
period of time, especially when it is related te éztonomical, political and social realities of the
Romanian milieu — can be grasped when we first istalgdthe limitations of the previous
period, and the superposition of adjustment effectaused by a series nén-manifest effects
which had been formerly accumulating ovéhe stimulation of free development, in the post-
communist context.

As G. Enyedi (1998) pointed out there were socitieignces in the egalitarian
society, but they were associated with the somaitjpn and not with the property. Why
s0? Why was the status associated with the profestiie occupation or with the functfon
(sometimes the political one, within the communfsirty)? Because theconomic
dimension of the social comparisoasdof society’s structuringvasblockedby the means
of legislative regulations. In addition, the soaghamics was carefully monitored and the
equalitarianism concerning the possessions, savings and finanuialme (see also the
legislative regulations concerning rents, foreigmrency income and the income earned
abroad), the number and type of residences onel @uh (see also the law for residences,
secondary residences and holiday houses — Law/h873), their surface and that of the
households, was the key element in the structwirige communist society.

2. THE SYSTEMATIZATION LAW AND THE RESIDENCE LAW — NORMS
OF THE SOCIAL-URBAN DIFFERENTIATION AND STRUCTURING  LEVEL

The limitations imposed on tHecative expression of the social staaswell as
on theaspirations towards personal comfavere given by the legislativenitation of the
residencés spacelocation andsurface the limitation of the style, architecture and dorn

2 Or just up to the point where it would have becamiisadvantage (the “unhealthy origin” caseszis
associated with the one’s lineage (belonging tanaily of intellectuals with modest economic means,
fact reflected in what they possessed was an atygnivhile coming from a noble family with a superi
economic status was a clear disadvantage). Forespetiod as that following the Second World Wéremv
the political regime was changing, the nominaleséal the evaluation of the socio-economic statas it
is conceptualized in its widest meanings — becadnereely relative, if it was not actually shattered
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shown, and by the symbolic limitation determinedty ideological threshold of the age of
equalitarianism and proletarianism, which circuriisea the expression of personal needs,
architectonic aspirations, or needs regarding tyjualhd comfort. On the one hand, the
former limitations were regulated through tleeation conditioningby the means of the
systematization norms (Law no. 58/1974 regardirey térritorial planning and Law no.
4/1973 regarding the residences) operating botharrural and the urban spaces, reflected
in the surface, and the residence type relatedetgtoperty control. On the other hand, the
latter were controlled by legislative norms whiclent beyond the dominant symbolical
ones referring to the aesthetical and architectur@s of the new regime, opposing the
“decadent bourgeois” one.

The possibility of developing one-family house digs like those that appeared in
the second half of the transition period, was béacky the Systematization Law, which
even in 1974limited the expansion of the spaces for residerttizildings in the urban
peripheral areasfor the benefit of the agricultural lands. Once timits of the building
area were set, they could no longer be transgressegpt for the case of agricultural
terrains that were “degraded and unsuited for afjtice” (Art. 3, p. 372), or in the
exceptional case of a presidential decree (ArtTBE same article forbidshe expansion of
the infrastructure in new spacdbke density of the residences and implicitly of tHevelling
surfaceper hectare, being regulated depending on theeafithe terrains (“In the case of
housing ensembles located on weak, irregular terraith great level differences, onto which
constructing residential buildings would not bereraic, a minimum density of 3800 m? of
dwelling surface pro hectare will be ensured”(8)).or the number of levels a building Kad

Withdrawing towards the periphery, away from thglameration and the noise
was unconceivable, because the development waslystiirected (“The construction of
dwelling places will be started chiefly from thentr of the localities towards the marginal
areas, ensuring that the ensembles built will han@eased densities, thus creating
conditions for the continuing restriction of theilding areas” (Art. 9)). The norms
regarding density implicitly favoured the urbanharectonic (as well as social) fusion.

The private land surfaceassigned to building was completed by Law no.4/1973
regarding the development of the construction afdes, the selling of houses belonging to
the state to the population and the constructiohaditlay houses (personal property). To
this respect, at the beginning of the 90’s the tindemarcating — within the building
perimeter — the residential areas considered ttgbed” ones (social prestige and living
conditions) or those belonging to a favoured sedroérhe population, consisted of the
same type of buildings or properties in both couseats we are referring to. These
buildings were not excessively large, a necessamngition in order to keep their individual
trait’, however sufficiently large so that they would yide some comfort above average
and the specific characteristics of the individtedidences. The existence of such "good

3 “It is forbidden to execute works for the networdE electric energy distribution, water supply,
sewage, streets and other technical-edilitary endents for the buildings situated outside the
building perimeters.” (Art. 3, p.372, Law no. 58749.

4 “In the new housing ensembles, depending on teeage height norms of the buildings, the following
inhabitable surfaces will be ensured per hectgreoB levels, 4000m?; between 3 and 5 levels, from
4500 to 7000 m?, between 5 and 9 levels, from 760AM000 m?, and above 9 levels, it should be jgarsu
to ensure approx. 12000 m2 of inhabitable surpecdectare” (Art. 8, Law no. 58/1974).

5 A necessary condition in order to keep their iiatligl trait — the large buildings were nationalifedd
their current residents belonged to a very diffetategory of socio-economic status than the pus\vines).
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areas” was determined by the previous existendadifidual properties — composed of a
ground, and a first floor, or just a ground flootater circumscribed within the building
perimeter in accordance with the regulations of L38/1974. In the city of Ramnicu
Valcea such buildings forming compact spaces (syeee less present in the memory of
the inhabitants as areas that could be labelled,goansidering the socio-economic status
of their residents, because they were scatterechgmoiher types of buildings. Nevertheless,
sectors of the Carol I, G-ral. Magheru, G-ral. Prggescu streets and the Regina Maria
Boulevard, as well as the form®fficers’ district” stand out.

In the spaces abutting the urban area, havingetied-dministrative status of rural
spaces at that time, these possessions were privtdiie the limits of 250 square meters;
anything surpassing this limit remained in use jast long as the building did —
buying/selling and destroying that building in ord® build another one entailed the
limitation of the surface to 25f2: “the surface of the terrains in private prapdt..)
which exceed 250 m2 (...) will be included in thectédtion of the lot given for use(...).
The right to use the ascribed terrains is giventfier duration of the building’s existence,
with the payment of the use tax established fort¢heains destined for the construction of
dwellings, in compliance with Law no. 4/197@rt. 17. L. 58/1974, p. 380)).

Since this was just one of the examples of therictisins imposed on the real
estate market of that time, we can understanddhelts when we consider the degree of
freedom in which it was allowed to develop freetgddunctionally.

The dwelling surface According to Law no3/28.03.1973 the ,locative mdy in
the case of the state residences was of 10m#/pesdoch could drop down to 8 m2/person
if the surfaces rooms resulted after the constnctiroved to be too small (Art.6). What
surpassed this ,locative norm”, was the “excedgnsarface” (Art. 7): this surface was the
legal space which was dedicated to the ,tenants”the large abodes of the previous
regime; this measure reduced a family’s supplenheotafort to one or more supplemental
rooms above the ,locative norm”, only when the jgattr activity of the inhabitants of
their health required an individual space — ang timén.

Another element regulating the comfort and the iadf living, besides the
regulations regarding the dimensions, wagjthaity, namely the tendency towards uniformity
and norm, as there were stipulations on the mégenause, the alignment and the height of
the residences, pre-defined construction projeudstiaeir “re-utilizable” charactér

Social differentiation was limited not only when éame to the size of the
residence, but also to its comfort and mobilityptlgh the decrees which limited the fuel
consumption — restricting mobility (Decree no. 720/11. 1973, the"3Annex of which
also restricted illumination and heating) — and tle@struction, selling and repairing of
residences and vacation houses (Decree no. 173/3071).

® (Art. 10): “The accommodations constructed withtetfunding or with the population’s resources
and the support of the state in credits, will bdtho compliance with the legal norms, based on
type projects, directive angusablé (i.a.). The residences built in overhead by the populatidin
be built in conformity with the alignment and heigiegime (...)".“To this end, the executive
comitees of the couciles are compelled to elaboaat make available to the citizens who are
building residences a wide range of type projedth efficient solutions, that wilstipulate the use
of local, cheap material§we have added the italic), so that the citizeny mlaoose the most
suitable project.”
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3. THE FUNDAMENTAL STRUCTURES OF THE COMMUNIST URBA N
SPACE - THE STARTING POINT OF THE POST-COMMUNIST
CITY’'S EVOLUTION AND ITS DIFFERENTIATION FROM THE
CLASSICAL THEORETICAL MODELS

When seen as a whole, the relationship betweermtyoand dwelling is complex
and bilateral. As opposed to the societies witloraglcapitalist tradition, the Romanian
society — or at least the regional traditional mode are focusing on — emphasizes the
individual trait, the household, the accumulatidrpersonal capital and wealth, or in other
words, the propertyand notthe temporary use- all this is a reverse of its historical past:
the dispossession from the dawn of the communigbghethe rush for possession once the
era of ‘tommon goodsand equalitywas over, after it had erased the personal maréls a
the individuality the socio-economic and professiostatus could providelhe structure
differences which form the basis of the residergialbs’ shaping are as profound as their
visible result.The dynamics of the property’s private characteinduthe transition period,
as well as that of the consumption of goods ohefuse of services followed the general
patterns, without necessarily being explained lgyititreasing wealth levels (at least not
proportionally) as the differentiated dynamics wagself a source of capital amassment —
the best way to boost or maintain one’s capital thasto invest it in real estate properties.

Moreover, the traditional property pattern, espicithe one of the individual
residences in the traditional society defining shelied area, and the traditional residential
attachment converge towards buying or building a&limg place, with the intention of
keeping it for the rest of one’s life — a pattehattdoes in no way fit the contemporary
north-American societies (probably the most “mdbitenes today) or even the west-
European ones, if not those harboured by theseespagor to the Second World War
(Pain, R.et al, 2001). Not only does property alldlve accumulation of capitddlased on
this differentiation, it also provides an immenserah comfort and symbolic security (as
opposed to the communist period when residences walétted and people depended on
the professional or party leading structures) anttucial — actually, the most efficient —
form of passing on the wealth the heirs.

In the case of Targu Jiu, constructing or modengjza residence in the urban
(preferably central) space as an expression gptivdeged social status, was typical to the
early phase of the transition period, when the graent of the residential spaces was just
beginning to take shape and it was reserved todhdy emerging elite of the higher socio-
economic status. The second phase involved monglgaebwas a period when residences
were bought and built in new, compact districtscexé on terrains that were previously
used for different purposes: agriculture — anima&elding — in the case of the PHwerii
district; arable surface - Pandurii—Digului in thérgu Jiu area, Bujoreni in the Ramnicu
Valcea area; improper terrains, marshes — Pagalurathe Targu Jiu area. Within this
second phase, one further in time from the momdwnithe legislative restrictions of the
former regime were abolished (probably becauseat & phase when people accumulated
the necessary capital, on an individual level, wherthe society social differentiation
appeared), there are two other phases to be foumel:when terrains were procured —

" Generally, in the field of private real estatedstors, the state policies still favour the secfomch,
namely the ANL residences and the social houses.
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between 1997 and 2000 —, and another one whertititesi were being acquired and the
buildings were erected — from 2003 until presemieti In the case of the city of Ramnicu
Vélcea, the temporality was synchronic in the seuthsector and a lot more advanced in
the north, where the owners were partially replaaed possessions remained vacant, for
various reasons. This latter phenomenon (with tteegtion of the Priverii district in
Targu Jiu) — namely that of obtaining properties casnpensation (or following the
dislodgement from various rural localities, detared by the expansion of quarry
exploitations) and leaving residences vacant fovesy good price, dictated by their
increased value on the real estate market — ipéirolly rare considering thegttachment
andthe extremely long life span of a residebodt in these spaces.

4. URBAN RENEWAL: THE VISIBLE SIDE OF THE URBAN SPA CE'S
TRANSFORMATION

As it was to be expected, the urban renewal didtaiat place instantly but with
certain latency, and there was no spatial advamadient, with a uniform direction or
rhythm (from the periphery towards the centre @ewersa). Analysing the visible side of
this process, it seems it had a sporadic developn@ing possibly directed from the
individual to the public or state property (indiuel only at the beginning; the public
buildings or those that were still nationalisedretroceded, were involved only after the
year 2000). From this point of view, the most dyimamones have been perhaps the semi-
central ones — with one-family residences, the ostd many of which have changed
during the studied period — as the peripheral angae later drawn into this process, and in
its later stages it took place almost everywheréotmly, even in the ultra-central areas
(later here, due to the retrocessions).

Moreover, another step (taken somewhat later thahe case of the one-family
buildings) was to improve the way the apartmentdings — a constant in these spaces —
looked like, because their deteriorated aspectthadnarks of the urban incivilities they
had endured, especially in the peripheral, worldisgticts, was and still is a barometer of the
social issues. The presence of collective buildinijs renovated facades and interphone is
also a barometer of the civic spirit and of thdifepof pertaining to a community, proper
to a higher socio-economic status (which used tedrestant throughout communism and
transition) and it represents the specific atteboitthe semi-central and central areas.

In trying to establish which factors hinder or siiate this process and whether
there is such a thing as a social dimension avéng basis of (or attached to) this process,
the contribution of the real estate market andniégzhanisms is obvious, as it determines a
change in the residential function of the buildifgysraising the prices in the central areas;
the rest of the elements involved here are notess @ the absence of a detailed analysis.

The central areas defined by the presence of buitii constructed between 1850
and 1945.The central areas of the county seats we haveestu@ispecially the city of
Ramnicu Vélcea), are defined by the use of thedings constructed before 1945 for the
construction of the civic centres, symbols of themmunist era (the ideological-
symbolical-architectural reshaping of the centreBictv were soon transfigured into
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symbols of the “socialist victory”), because thegdhall the strong points of the targeted
groug’ of cities of the communist systematization process

This is why the presence of compact spaces of wildibgs that have escaped the
urban reshaping and planning, with a similar extenas that of the districts, are not generally
characteristic and especially not in the centrahsyr because this stock of old buildings with
historical and architectural value — in particulzose with residential use — is quite small and
less compact, spatially speaking. This architetfural is on the one hand, directly proportional
to the regional historical importance of the twiies!, and consequently with the richness of the
specific forms of urban life in comparison to thty of Craiova — the centre of the historical
province, and on the other hand, with the radaitthough different fashion in which the two
cities” have been affected by the communist urban renioglell

Due to the radical transformation the two countatsehave undergone, they
belong to the category of the most severely aftecttes, namely Cities with fundamental
ruptures (lanos, |., 2004, p. 68), following a categorization bégm this criterion (lang
I., 2004). Just as, for comparison, all the othdsan localities from the whole of the sub-
carpathic area between Olt and Jiu have been iedlud the last category of the
transformations’ intensity, namely that of thaties with insignificant rupturés

Whereas the city of Targu Jiu has preserved a comat of its central sector
(between Victoria street and Constantin Brgn&oulevard) as well as a series of other
semi-central arteries with almost all of their blings (Tudor Vladimirescu, Bradului,
Republicii, 1 Decembrie), the city of RAmnicu Vé@aenderwent a radical reshaping and as
a consequence it is the object of a number of ¢aunsdyses.

C. Mateescu (1999) puts forward controversial apisi according to which the
city’s initial central nucleus was, at the timetlé complete demolition and reconstruction,
dominated to such an extent by improper and poosé®that the process could partially be
justified, as the area needed total eradication r@ednstruction. Nonetheless, buildings
belonging to the main street front, with historical architectural value have fallen
alongside these groups of dwelling places, asdityswas subjected to one of the most
drastic destructions the pre-communist architeda® suffered. What we can extract from
here is that there was altini' centre, at least in as much as the secondary &fdouildings
and the interior facades of the courts and builsliwgre concerned, where there was a fund
of poor dwelling spaces, highly degraded, with ioger sizes, which concentrated a
modest segment of the population — the urban replaat occurred after the architectonic
reshaping. This type of enclaves dominated by pegulation of old improper buildings
exists to this day, at least on the interior frohtthe streets situated in semi-central and
peripheral areas where the houses have survived.

8 Part of the national urban planning programmee(‘tivic centres of all theounty seatfiave been
urbanistically renovated”\deogr. Rom1984, p. 503) and the “reorientation (of the arp&anning)
towards the medium towns’ category (20000-10000@fitants) which give far more harmonious
dimensions to the city, thanks to their ballancee ¢such as Deva, Suceava, TargmyiTargu Jiu
etc.)” (Geogr. Rom1984, p.504).

® There is a completely different situation in these of the polarizing regional centre where thigety
of real estate is larger and more compact. Lips€amitru for instance, in which case, despite the
fact that there was a symbolic centre of the comstyreriod, compact, priceless “architectural
reservations” have survived.

% The city of Ramnicu Valcea, except for a few syrbdiuildings which have been spared, was
almost completely remodelled.
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According to C. Tamga(1989) between 1966 and 1985, in the city of R&mni
Valcea, 21000 apartments have been consigned, dhsingy stock consisting of 24000
apartments at the end of the communist period, lwhéad to the conclusion that almost
90% of the population had changed their home witlexa one. Under such circumstances,
the urban landscape mutations and the social dmahurestructuring of Ramnicu Valcea
become transparent and explainable.

In the city of Targu Jiu, the old buildings of higtchitectural value have been and
still are generally possessed by the same famtlied, descendents or by people belonging
to the same cultural, social and occupational usaeThis situation is partially due to the
fact that as the cities were not very largeeir demographic sizef that time has
consequently generated a dimensioning of the setiiatture, namely enediumeconomic
level of the people with a superior economic stathgh had existed before the communist
era (when the property laws were altered) — redld its built residential expression — the
size of the buildings — whichllowed its survival, on the fringe of that legista and in its
concrete form (the residence and its respectiveai®y, because it did not hinder the
socialist egalitarianisiy, although their professions, professional and lisfgioal freedom,
social status and living standards were deeplyct.

On the other hand, the fact itself that this socatiegory was not composed of
important industrialists or landlords, but by aisggrofessional category centred on the
professional level (the presence of superior stuttigoractical domains generally respected
in both regimes) and not on material gains, re@tegossessions or flourishing businesses,
has enabled it to survive easier, especially ircd@screte form — thpossessiomf goods
and buildings — even though the privileges, théngvstandard of the socio-economic
standard no longer justified the appartenance i® gbcial category. This situation is
supposedly also present in other Romanian citissnafar sizes.

As a result, a number of almost intact streets maapaged to cross the communist
period and to preserve the same socio-professioéle of their residents to this day, and
most importantly the status of good residentiahsiréthe “respectable” areas and streets that
during communism had defied proletcultism and idgiokl proselytism, and had not become
“decadent” and “small bourgeois elements”): Bradulll lunie, Republicii, Calea Eroilor
(Targu Jiu). The streets where the buildings hashbeationalized because of either their
sizes, their residents’ “unhealthy origin” or themigrating to the USA or Europe after the
political regime had changed, are the fortdéra Domneasg and Victoriei street of Targu
Jiu, and Carol, Regina Maria or Mihai Viteazu Baaleds of Ramnicu Véalcea (fig. 1).

As the pilot interviews have revealed, the awarenefsthe existence of such
“good” areas — from the perspective of the socioreenic and professional character of the
residential weight, better coagulated spatiallg -a lot more obvious for the inhabitants of
Targu Jiu, and weaker, not as clear for those ahféu Valcea (except for the new
northern districts built starting from “green grgss

1 Tredding on the edge of the legal framework comiogr the possession of residences and the
terrains’ dimensions (Law no. 58/1973) some of gheperties remained in the possession of their
rightful owners, because they were not very laagel have therefore been preserved along with the
streets or the residential areas they were situated

12 professional degradation from one’s job or fungtithe worsening of the living standard, the
constant monitoring, the obstacles one would fabhenatrying to get a promotion or professional
advancement.
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In order to explain this perception one could aissort to the idea that the far
more radical reshaping of R&mnicu Valcea and itsensubstantial architectural losses
have reached thesecondary goal:destroying the expression and the symbols of the
actual existence of a different, superior socio-fessional class — the “social’
homogenization of the collective mentality is farome obvious.So obvious in fact, that
both due to their isolated spatial positioning ts@e the areas frequented by the majority
of the population — and their restricted and cdigdoaccess, the existence of present forms
of residential areas pertaining to the highestasecionomic segment is supposed to be just
as absent in the mind of a quite large portiorhefgopulation.

In the Romanian context, the vast majority of tlestral residential areas with
one-family buildings have never been residentigiborly developed. They have always
belonged to a segment of the population with a lsigtial standard (except for, perhaps,
the tenants in the nationalized buildings or ading front which was not in contact with
the street front), a status which also extended thveapartment buildings.

A part of the fund of buildings situated in the wenand inhabited by modest families

which give the dwelling buildings a modest aspbatie gone through a continuous process
of liquidation and radical replacement with builginspecific to the urban architecture of

the “civic centres”, ever since the 1970’s, a psscthat went on even after the revolution
of 1989; therefore we now only have remains of thedest, old residences with a

neglected aspect, which cannot constitute a rule.

Fig. 1. Mihai Viteazu street fronthe former“Officers’ district” (Ramnicu Valcea): a
relict rezidential area highly valorized in the aommist period, among the few that has not been a
victim of the ideological-architectural remodelling
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One of the traits of the urban residential areagchviare once again developed
seems to be the obvious lack of homogeneity: thefsudo not belong to a homogenous
social group, be it an economic, professional bnieal one.

The central area of Targu Jiu, between the pedesnone Victoria and Brangu
Boulevard, the only one to have survived the conmistuamodelling in this part of the city,
offers one of the most conclusive images of theiatopre- and post-communist
transformations. The process of architectural mudation is visible in its linear
propagation from the west eastward (fig. 2), duetb@ one hand to the limitation
determined by the architectural value of the baigiand on the other hand, by the form of
possession which was still in transfer. A detapedfile (fig. 2b) in this direction points out
that the market value of the space dictates theifioation of the residential utility to a
tertiary oné® (predominant in the western area, fig. 2f and 2gjjowed by a binary or
bipolar residential one (dwelling place plus worlage, such as the notary or medical
praxes, experts’ firms — fig. 2f) and institutiofrakidential towards the centre where the
architectonic sizes and the imposing appearandatdithe institutional trend — right on the
facade of Victoria street (fig. 2a). Often, theigdative norms connected to the obligation
citizens have to renovate the facade of the vatubhblldings or to the new owners whose
possessions have recently been retroceded, undertifact the owners do not always
belong to the social class with liquid financial ane or they do not correspond to the
typical family nucleus, in full possession of thphysical force and capacity to accumulate
capital (as there are sometimes older people, whalene, or old women), or to the age
segment which is physically suited to participateaad to successfully lead this type of
modernizing enterprises (fig. 2d). Concerning thean renewal and especially that of the
centre’s architectural appearance, the centralnuidoadscape of Targu Jiu has a remarkable
dynamism and cosmopolitanism, which has gone thrdwg remodelling processes in just
half a century (a quite rare fact not only in Romna radical one in the 1970’s when it
went from its borough features to the ones ofsgntbol of socialist constructibnand
another more moderate one, still on going, conegsdr on urban, landscape, pedestrian
and architectural modernization of the central dfigp 2a). Another important fact is the
way the urban development is receptive to the iexgjsspatial realities. This is how the
imprint left by certain social groups on segmeritthes public pedestrian space, on which
we have drawn attention in 2005, this natural dedam in time throughout the transition
period, has been recognized as such and has mationahd its reflection in the new plan
for architectural design. Subsequently, from spadiested without any apparent reason (if
in the case of the students the space in fronthef Raculty of Economical Science is
determined by its proximity, in that of the childie area or the one destined for mothers
with infants, there is no other element or objextio justify the spatial preference, other
than custom) the space is designed to fit the @oioul segments using it: the pedestrian
zone symbolically designed to mimic an amphithemtrieont of the Faculty of Economical
Science, and a playground for children in the otfasie mentioned above.

13 Consequently, the theoretical support of the “gamt” theory of gentrification (Smith, quoted inrkiaett,
1996) — according to which the value of the prageriound in central areas, following the suburbs’
development and the capital's depreciation in thr@ral areas, will drop down to the point where the
terrains’ renting potential exceeds the capitalised, thus creating a discrepan@nt-gay), which once it
exceeds a certathreshold, generates the gentrificationr@development — cannot be verified, and the
real estate one cannot be foundaljje-gap): the value of the centre in the traditional urtsystem has
never ceased to be the highest, even dictatirfgribBonal modification of a building’s destination
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5. CONCLUSIONS

In the conditions provided by this type of legisiat framework the social
differentiation and structuring could have been madanifest in any other circumstances
except for those of the possession of goods, tledlidgvcomfort, the income and the real
estate properties. In an era when the power consom@and the number of light sources
were limited, and when there were food and fueloret, the expression of wealth and
social status could be materialized in anythingeptdor the residence’s size and comfort
or the daily life’'s prosperityOnce the urban built fund had passed through tist va
communist period of “erasing” the social differea@nd equalizing even the living space,
it can no longer (re)present a “social mark”. Hus treason, most of the residences found
within the building perimeter of the communist unbspace have lost their appeal after
1989 (perhaps not including the ultra-central greabken the population with average to
superior income oriented itself towards the genergpaces situated on the outskirts or in
the suburban areas, outside the building perinaétdre previous regime.

The communist architectural-ideological reshapirfgtite urban space through
demolishing and reconstructing has given the fihav to the residential expression of the
existence of a population segment which was sooimemically favoured, in the case of
Ramnicu Valcea, as opposed to the case of Targuwhiere the residential areas of private
houses have survived in a more compact fashiorinbaisecondary area with respect to the
main one (“the civic centres”). Those found in fioximity, symbolic streets for the
historical and architectural evolution of the baybhu- this is the case of the buildings on
Tudor Vladimirescu (the former Wi Domneasy and Victoriei streets — that have gone
through the process of nationalization, have wirdsthe emigration of the wealthy
families and the dissipation of the other traitshef “bourgeois class”.

Whereas the city of Targu Jiu has preserved a compart of its central sector
(between Victoria Street and Constantin Brgh&oulevard) as well as a series of other
semi-central arteries with almost all of their dings (Tudor Vladimirescu, Bradului,
Republicii, 1 Decembrie), the city of Ramnicu Véacenderwent a radical reshaping.
However, we can find preserved architectural aceathe former 30 December Street, in
the areas away from the centre, the symbolic cerftiiee socialist urbanistic remodelling.
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ABSTRACT. — The Typology of Mures County Settlements. The paper presents the
classification of the urban and rural settlemehffglares County according to the main criteria:
demographical size, the structure of the builttgaathe tissue and the economic activities, as
well as the distribution of the settlements ace@dd the main landforms and landform units.
More than half of the urban settlements are simaihs, having less than 20,000 inhabitants. The
large city of Targu Murestands out as the main administrative, industiiddural, financial and
commercial centre of the county. There are alseetimiddle-sized cities: Reghin, Sighara
and Targveni. In 2003 and 2004, the communes @f&su, Miercurea Nirajului, SAngeorgiu
de Ridure and Ungheni received town status, but théypstiserve many rural characteristics.
The majority of the rural settlements are small aedy small villages. Six villages
(Bérlibasoaia, Maldaoci, Dup Deal, HodaiaSandru and Fantana Babii) had no inhabitants
whatsoever at the latest census, that of 2002. S very small villages are in danger of
extinction. All the three types of structure of thdlt-up area can be found in Mgr€ounty.
The concentrated structure is characteristic fenviliages formerly inhabited by Saxons, near
Sighisoara, or for those located along the main hydrdgcapnd communication axes. The
dispersed structure is characteristic for the hitlyas, while the scattered structure is found both
in the Transylvanian Plain (the so-called “fifdand in the Carpathians. The tissue of the
settlements is irregular. Most of the rural setdata have an agricultural function, while the
towns and cities have complex functions. Regartliegandforms, the majority of settlements
prefer the large valley corridors and are usualtated between 300 and 400 metres above the
sea level. The village situated at the highedudiis Lipusna, at about 800 metres.

Keywords. Mures County, settlements, typology, classification,ritigtion, demographic
size, villages, towns, structure of the built-upeare

1. INTRODUCTION

The typology of Murg County settlements has been previously analyzed in
number of studies, concerned with either Mu@ounty as a whole (ISoneriu, 1. Mac,
1973, J. Benedek, 2000) or Transylvania, as thgetaregion including MurgeCounty (Gr.

P. Pop, J. Benedek, 1997). This paper is the refalrenewed analysis, which came out as
a necessity within the larger framework of the updaMure County Plan.

2. CLASSIFICATION OF SETTLEMENTS ACCORDING TO THEIR  SIZE

In Romania, the main modality of ranking the hunsatitlements was based on
their demographic size and sometimes on their adtrative status (whether they are
county seats, cities, towns or communes). As aeguence, most rankings had in view the

! “Babeg-Bolyai” University, Faculty of Geography, 5-7 Clailor Street, 400006 Cluj-Napoca,
Romania, e-mail: rrusu@geografie.ubbcluj.ro

2 “Babey-Bolyai” University, Faculty of Geography, 5-7 Claiior Street, 400006 Cluj-Napoca,
Romania, e-mail: fioan@geografie.ubbcluj.ro
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»Size-rank” relationship, using the population bétsettlements as a criterion to group them
on different ranks (S. Negul1997). The best-known ranking of this kind belorg V.
Cucu (1970), which includes: very large cities (Baiest), large cities (over 100,000
inhabitants), middle-sized cities (between 20,000 #0,000 inhabitants) and small towns
(which have less than 20,000 inhabitants). Thelrgetlements may be ranked as
following: very large villages (more than 4,000 &hlitants), large settlements (between
1,500 and 4,000 inhabitants), middle-sized villagestween 500 and 1,500 inhabitants),
small villages (between 100 and 500 inhabitants) ety small villages (which have less
than 100 inhabitants).

If one applies these classifications to the settiets of Murg County, it comes
out that more than half of the urban settlementsuf7of 11, or 63.6%) are small towns,
while the majority of rural settlements (62.7%) areall and very small villages. There is a
surprisingly high weight of very small villages @}, which also include six villages
(Bérlibasoaia, Maldaoci, Dup Deal, HodaiaSandru and Fantana Babii) without inhabitants
(population zero) at the latest census, that 02200

Regarding the urban settlements, one notices thgepce of one large city — the
county seat, Targu Muge which has about 150,000 inhabitants, and it ischmmore
important than any other urban centre of the cquasyit has an attraction area larger than
Mures County. Then, there are three middle-sized ciiBeghin, Sighioara (both having
more than 30,000 inhabitants) and Ta&emi (more than 25,000 inhabitants), and seven
small towns, of which Ludy the largest one, with more than 15,000 inhalstaist more
significant than the other six - lernut, Sovatarn$ssu, Miercurea Nirajului, SAngeorgiu de
Padure and Ungheni, all below 10,000 inhabitants.

Because several communesifr8asu, Miercurea Nirajului, SAngeorgiu dadRire
and Ungheni - have been declared towns in 200328@d, Murg County has a more
balanced urban structure, and the distribution afns is more homogeneous in the
territory. Nevertheless, there are still areas tvtdce not well equipped and located rather
far away from any urban centre, like the eastemt plathe Transylvanian Plain, towards
the border with Bistta-Nasiud County, Gurghiu Valley and the Mgr&orges.

However, one should remark the low degree of udaditin of the four new urban
entities, and the high weight of composing settletsigvillages which administratively
belong to the towns) in their population. The weighrural settlements in the population
of the new towns reaches almost 50% in the caseSamfiasu (48.3%) and Ungheni
(45.6%), almost 35% at Miercurea Nirajului (34.6%)d it has a lower value only at
Sangeorgiu de #ure. From the point of view of town planning, thekigh values
represent even a threat for the concept of ,urbsettlement, as one supposes that the
importance of the belonging villages within a toisrusually low.

More than that, in the case of large and middlessizities, as a consequence of
the continuous expansion of the built-up area ef ¢ty and the continuous demand for
space, some composing settlements get so close toityy that they cannot be physically
differentiated from the built-up area of the citp, they become ,districts” of the city. This
happens especially in Targu Mgrevhere Remetea and Mgemi have only theoretically
the status of composing settlements, as in prattieg have been merged in the built-up
area of the big city. In fact, they have a larggyation, normal for well-developed
residential neighbourhoods. There are similar, dvoéller scale, cases at Reghin, with its
two composing settlements, Apalina and Ieeni at Sighjoara and even Ludu
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Regarding the rural settlements, the small settiesnare predominant in Muye
County, but there is also a low number of very éa(§ settlements, or 1%), large (49, or
9.8%) and middle-sized settlements (133, or 26.5%).

LEGEND

< 100 inhabitants
100-499 inhabitants
500-1499 inhabitants
1500-4999 mhabitants
> 4999 inhabitants

Small towns

D Middle-sized cities

. [arge city (county seat)

5 0 5 10 Kilometers
]

Fig. 1. The demographic size of Myr€ounty settlements.

The very large rural settlements are either settéen belonging to the city of
Targu Murg (Remetea and Mugeni), or commune centres near this city (Cststand
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Sancraiu de Mug®, while the fifth one is a settlement belongingthe city of Reghin
(lernueni). In all these situations, the residential tiore of these settlements is the main
one, as they are ,satellite” settlements inhabitadnly by a commuting population.

The large rural settlements, which have a populalietween 1,500 and 4,000
inhabitants, are most of the times commune ceafrdsare located along the main polarizing
and hydrographical axes: MyreCorridor (Deda, Alury, Glodeni, Petelea, Santana de
Mures, Sanpaul, Bogata etc), Tarnava Micorridor (Chibed, Fantanele aesti, Adamus,
etc), Tarnava Mare Corridor (Véatori, Albesti, Dang, etc), Gurghiu Valley (Gurghiu,
Ibanesti, Hodac, Solowstru), Niraj Valley (Eremitu, Giciunesti, etc). Within the same
category, there are also several commune centrdweofestern part of the Transylvanian
Plain (Band, Zau de Campigiulia, Raciu, Valea Larg etc). The few settlements which
do not have an administrative function (they ard nmommune centres) are either
settlements belonging to urban centres (Apalinerging to Reghin; Gheja, to Lugy or
they are very close to an urban centre (Naznag,Petimbtivioara, near Targu Muse
Seley, Boiu, near Sighpara, Dedrad, near Reghin).

The middle-sized settlements include the majorftg@mmune centres not listed
in the upper categories, usually located on seagndtreams (like Nade Acitari,
Livezeni, Sanger, Bagp, and also other villages which are not communeres, but have
a better location on the main axes, those of MBistra Murgului, Vilenii de Murs,
Vidrasiu, Hadareni) and Tarnava Mic(Agristeu, Deaj, Cstelnic, Corneti), but also in the
Transylvanian Plain @masel, Silcud, Sabed), Tarnave Plateau afkhglab, Valea
Izvoarelor, Tigmandru) or Gurghiu drainage basin (Jateer®gova, Cava).

Nevertheless, in MugeCounty, the large majority of villages are smhafying less
than 500 inhabitants. Generally, they have a rafiteelerated negative dynamics, which
makes their viability questionable on the mediurd lomg term. There were more than 300
villages included in this category at the 2002 aensf which 85 villages had less than 100
inhabitants. These villages are not far from pralsatinction, if there will be no intervention
to revitalize them in due time. Most of these g#a belong to the ,had-type of villages,
hamlets of the Transylvanian Plain, formed by thgration from the original village as a
result of the agricultural reforms. They receivied status of village immediately after World
War Il and were first listed as such in 1934ad{catorul localitirilor din R.P.R). This
category comprises villages like Valea Sanpetrultajea Uligului, Stefanca, Fanele
Socolului, Nima Misselului, Coasta Grindului, etc. They have never hehy inhabitants,
and, because of their isolation and small populatidid not have the minimum rural
institutions (school, church). They only servedaaginitially temporary, then permanent)
residence for families of farmers, who wanted ¥e Icloser to the plot of land they owned.
The collectivization and the general migrationld tural population to the cities in the first
decades of the communist age, as well as the gassamdards of the population (not content
to lack everything) determined the acceleratedimiedf these settlements.

Other poorly inhabited settlements may also be doim other parts of Muge
County, especially in Tarnave Plateau (Chigcilacu, Angofa, Bezidu Nou), but also in
the Mureg Gorges (Andreneasa, Borzia), on Gurghidpisna), etc. The most difficult
situation is recorded in the 17 settlements whiabehess than 10 inhabitants, of which six
(Béarlibasoaia, Maldaoci, DupDeal, Hodaiagandru and Fantana Babii) had no inhabitants
whatsoever at the 2002 census.
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3. CLASSIFICATION OF SETTLEMENTS ACCORDING TO THE
STRUCTURE OF THEIR BUILT-UP AREA

The structure of the built-up area represents th@ntitative expression which
indicates the degree of concentration of the haaldshin the built-up area (V. Surd, 2002).
Generally, three main types of villages are difftisged, according to the way in which the
households are distributed within the built-up atba concentrated village, the dispersed
village and the scattered village. Each of them tmagivided further.

In Mures County, the rural settlements belong to all thevabmentioned types,
but in distinctive weights. Thus, the villages wiltoncentrated structure are characteristic
for the main hydrographic and polarizing axes — Mares Corridor, Tarnava Mit
Corridor, Tarnava Mare Corridor, Niraj Valley, Ghig Valley. There are even compact
villages (a variant of the concentrated villagegith households stuck to one another, in
the southern part of the county, near Sigara (for instance: Saschi®ae, Apold,
Cloagsterf, etc). This structure is generally a peculieature of the Saxon villages of
Transylvania, and may be equally noticed in thglmgduring counties (Sibiu and Bo).

A concentrated structure (agglomerated, but notpamty so having a lower
degree of concentration) is characteristic for maitiages of Murg Corridor (Glodeni,
Cristssti, Cuci, etc), Tarnava Mic Corridor (Fantanele, 8auseri, Adimus, etc), Niraj
Valley, especially on the lower stream @deri, Fasireni, etc).

The dispersed structure, with households sepakstadhall agricultural areas, and
developed along the roadsides, is characteristithf® villages located near the mountains
(Bistra Mureului, Toaca, Idicel-Bdure, Gicuciu, Chiheru de Sus), but also in Reghin Hills
(Logig, Socolu de Campie, Frunzeni). A subtypehef dispersed village is the linear village,
with households aligned along the road or the istrédthough this structure is not necessarily
characteristic for Transylvania, generally, or fdures County in particular, one may
notice the presence of a few linear villages (BeleaSus, Isla, Tofali, Grusor, Roua),
especially in the areas of the high hills, nearrtfwintains, where the built-up area of these
villages could not develop otherwise because opthesical-geographical conditions.

In many cases, the villages with a dispersed stracare small, and have large
areas of grasslands, hay fields and orchards, vagphrate the households.

A scattered (or dissipated) structure, with houkishat a wide distance from one
another, or forming small clusters, separated lop<or even forests, can be seen, on the
one hand, in the Carpathians, and on the other,hgpétal for Murg County, in the
Transylvanian Plain. The few Carpathian villagesclhare included in this category are
located in Gurghiu drainage basinafiusna, Bfidatelu, Ibinesti-Padure, Dubjtea de
Padure, Ogova-Ridure, Zimi, etc).

The villages with scattered households in the Tyleasian Plain are generically
called ,hodii”. They usually consist of only a few households,they are small (or very
small) villages. More than 100 villages of Mgi@ounty are included in this category, such
as Coasta Mare, Parau Crucii, HagNima Réciului, Ghidgeu, Pripoare, Leoria, and
Bujor-Hodaie.

In several situations, one may remark that the ¢loolsls of these villages are
grouped in small clusters, especially in order e mutual capitalization of resources
(mainly water) or as a result of the multiplicatiohthe households. The new households
belong to the younger generations, who built thear the household of their parents.

195



R. RUSU, I. FODOREAN

4. CLASSIFICATION OF THE RURAL SETTLEMENTS ACCORDIN G
TO THEIR TISSUE

The tissue (the manner in which the street netvi®rirganized) does not have,
usually, a geometrical setting. This fact may bpl&xed, first, by the old age of most of
the settlements, which inherit the medieval stresttvork (when there was no thorough
planning of the village structure), and secondlytte predominantly hilly or mountainous
landforms, which did not allow the geometrizatidrihe street network.

Nevertheless, in a few special situations, one smak of a geometrical tissue, in
fact a linear one, as in the case of the villageatimaned above, that have a linear structure
(Beica de Sus, Isla, Tofal, Grukor, Roua). Most settlements have an irregular, dexyp
intricate tissue. The tendencies towards geométnivare specific for the settlements located
on the main valleys, which have a relatively regsteape, determined by the valley profile. So,
in Mures Corridor, settlements like Ctamni, Seulia de Murg, Sfantu Gheorghe, present an
almost regular tissue, with most of the streetadppiarallel or perpendicular to each other.

5. CLASSIFICATION OF SETTLEMENTS ACCORDING TO THE
ECONOMIC ACTIVITIES

According to the distribution of jobs in the threeonomic sectors — primary,
secondary and tertiary — it comes out that mothefural settlements of My€ounty have a
predominanthagricultural function, while the urban settlements have comfilagtions.

In the detailed analysis of the functional typolagfysettlements, one should take
into account that, in most situations, the datandigg the population working in agriculture
(and in the primary sector, generally) are undereded. The number of employees or
people hired (with record of employment) in agriatg represents a very low percentage of
the population who is really involved in this fielth most cases, in the countryside, people
cultivate the lands or rear livestock, without aofficial recognition of their economic
activity; so many persons who work in agricultuperabt appear in statistics.

According to the data of the 2002 census, 19 conesiuf20% of the 97
administrative units at that time) had more tha®656f the population employed in
agriculture. Most of these communes lie in the $yaranian Plain (Sanpetru de Campie
73.3%, Lunca 71.6%, @iesti 70.95%, then, below 70%, Mike de Campie, Sanger, Papiu
llarian, Band Saulia, Pogceaua, Valea Lafig Cozma, Tureni, Sincai), the main agricultural
region of Murg County. Other communes are situated in the Traagidn Subcarpathians, on
the contact with the Eastern Carpathians: Had®6.3%, Mgherani, Chiheru de Jos,
Hodac, \atava. In these situations, the higher weight of plopulation employed in the
primary sector is due to the development of livelstoearing, fruit growing, forestry,
hunting and fishing sectors. Only one commune, l8asavhich has a bit more than 50%
(51.5%), is located in Tarnave Plateau.

The second category includes 25 communes (25.7%)hwiave a population
employed in the primary sector between 30% and 5D8é. majority of these communes
are also located in the Transylvanian Plain: RaBilla, Firagau, Grebenju de Campie,
Iclanzel, Zau de Campie. Nevertheless, the communegrised in this category have a
more diversified location, representing all the gaphical areas of the county.
Consequently, settlements with a high weight ofydajion employed in the primary sector
are to be found in the Transylvanian Subcarpathéarts on the contact with the Eastern

196



THE TYPOLOGY OF MURE COUNTY SETTLEMENTS

Carpathians: Gurghiu, dbesti, Ghindari, Batg; along the Murg Corridor: Voivodeni,
Chaani, Brancovergi; in Tarnave Plateau: Apold, W=, Viisoara, Bich§, Atintis,
Cucerdea, Bahnea, along the Niraj ValleysdPeni, Gheorghe Doja, Gciunesti.

One may state about the other rural settlementsthiey have mixed functions,
both agricultural and industrial ones. Yet, thehhigeight of population employed in other
fields than agriculture may be explained, at Iéassome communes, by the proximity of
an urban settlement, which attracts the active ladpn from the countryside. This fact is
obvious for the communes near Targu Mu(8antana de Muge Sangeorgiu de Muge
Cristesti, Acatari, Ernei, Sancraiu de MuseSanpaul, Livezeni), for those near Siglaira
(Albesti, Vanatori, Dang), near Reghin (Solasgtru, Petelea, Ideciu de Jos, Suseni), or near
Tarniveni (Adimus, Cristati, Ganesti, Mica). For these communes, the phenomenon of
commuting is still very important, because manyaisitants are commuters. In other cases,
industrial units have been built even on the tayibf these communes, so that the industrial
function of these communes is more visible. Manyhese settlements may be considered as
~dormitory villages”, as a large part of their pdgtion works in the nearby urban centres.

Except for the communes located near the citiesethre other communes which
have mixed functions, situated in the mountain ao@athe contact with the mountains or
along the Murg Corridor. Accordingly, as a result of the devel@mnof wood processing
industry and mining, the communes of Mui@orges (Deda, Stanceni, Lunca Bradului,
Rastolita) have mixed, agricultural-industrial or pastdakstry-industrial functions. A
similar situation can be described for communed st Eremitu, Ryi-Munti, Alunis, or
others, downstream on Myrdike Ogra and Cuci, or in Tarnave Plateau:aZayada, Suplac.

The towns have complex functions. The city of TaMures stands out clearly
because of its diverse and complex functions, aadaninistrative, cultural, industrial and
tertiary (financial, commercial, etc) centre of @émtire county. Of the other urban centres,
the city of Sighgoara also stands out. Apart from its industrialction, developed mainly
during the communist period, it is an importantiéey centre, as a result of its tourism
attractions. The tertiary sector is also developmghe other older urban centres, such as
Reghin, Taraveni, Ludy, supplementing the industrial function. A spedédlation is
recorded in the case of the town of Sovata, whigh the status of spa resort of national
importance, which makes industry secondary at b&se newer towns have mixed
functions, rather industrial for those located glahe Murg Corridor (lernut, Ungheni)
and for Sangeorgiu dei®ure, and rather tertiary fofiBnasu and Miercurea Nirajului. The
agricultural function remains important in the ca$&armasu, but also for the others, in a
lesser extent. It is certain that these towns arthe first stage of urban development and
they will gradually develop the specific urban ftions.

6. THE DISTRIBUTION OF SETTLEMENTS ACCORDING TO THE
MAIN LANDFORMS

In Muregs County, the predominant landforms are the hillee Thain landform
units are the following: Tarnave Plateau (includithg corridors of Tarnava Micand
Tarnava Mare), the Transylvanian Plain (which, desjs name, is a hilly region) and the
Transylvanian Subcarpathians, at the contact wiéhGarpathians. The Carpathians lie in
the eastern part of the county, but few settlemargdocated in the mountains proper.

At a closer look, one can notice that most settt@mare located along the main
streams, either in the floodplain, or using theaess — on MureCorridor, Tarnava Mit
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Corridor, Tarnava Mare Corridor, Niraj Valley, Garg Valley, and their tributaries. Few
settlements are situated on the slopes or watexshedn the Transylvanian Plain. There are
also situations when the settlements have a congixbution: a nucleus located in the
valley, and parts of the settlement scattered em#ighbouring slopes or even watersheds.

LEGEND
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Fig. 2. The distribution of settlements by hypsometricelev
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In the case of ,hail”, households are dissipated over several hitisit $s difficult to say
where the nucleus (or the centre) lies. Anothecigpease is given by the small settlements
located in the uppermost basin of rivulets, havanguilt-up area in the shape of an
amphitheatre (Bobohalma, Subdare, Delenii, Milisel).

From a hypsometric point of view, most of the MuKgounty settlements are
located between 300 and 400 metres above the seh ie all the geographical units,
except for the mountainous area and the lowemstafdMures and Tarnava MicCorridors.

Accordingly, the lowest altitude in MugeCounty is recorded where the Mgre
River leaves the county, near @a, about 265 m. The 300 m contour line goes apstr
on Mures until Cristesti. In the same way, the 300 m contour line goesream on Tarnava
Mica until Mica.

As stated above, most of the Mgr€ounty settlements are located between 300
and 400 m. This is true for almost all the settletaeof the Transylvanian Plain, for the
settlements of the MugeCorridor from Brancovendé and Ideciu de Sus until Targu Myre
for those located on Niraj Valley and its tribuesridownstream of Gréorul and \Argata,
and for almost all the settlements of the TarndaéeBu.

Less than a quarter of the total number of setttemes located at an elevation
higher than 400 metres. Most of them belong toniya hypsometric interval, between 400
and 500 metres. Few are located north of Igtuire the eastern part of the Transylvanian
Plain, near the springs of some creeks g, Bila, Cozma, Bita), or in the
Subcarpathians: Logig, BatoUila. The majority of the settlements included tins
category are to be found South of Myren Gurghiu Valley (Hodac, imesti, Gurghiu,
etc), or in the Subcarpathian area (Teleac, Habitheru de Jos, Urisiu de Jos, llioara,
Mura Mica, Hodgsa). Several such settlements are situated in tiperupasins of Niraj,
Tarnava Mi@ and Tarnava Mare.

A special category is represented by the settlesnbrtated at more than 500
metres above the sea level. One may state thatgiesrally belong to the mountainous
area. They are grouped into four regions: the MuBerges, upstream from Deda, the
drainage basin of Gurghiu upstream from Hodac duinhelti, the drainage basin of
Tarnava Mi@ upstream from Sovata, and, exceptionally, fewlesatints of Hartibaciu
Plateau (which cannot be considered as belongitigetonountains). The village located at
the highest altitude in the county isdusna, on Gurghiu Valley, at about 800 metres.

7. CONCLUSIONS

The paper presents the classification of the udyahrural settlements of Myre
County according to the main criteria: demogragtscae, the structure of the built-up area,
the tissue and the economic activities, as wellthees distribution of the settlements
according to the main landforms and landform unkore than half of the urban
settlements are small towns, having less than BOi@@abitants. The large city of Targu
Mures stands out as the main administrative, industdaltural, financial and commercial
centre of the county. There are also three mididiedscities: Reghin, Sigfpara and
Tarnaveni. In 2003 and 2004, the communes @f@su, Miercurea Nirajului, S&ngeorgiu de
Padure and Ungheni received town status, but thdlypséserve many rural characteristics.
The majority of the rural settlements are small aredy small villages. Six villages
(Bérlibasoaia, Maldaoci, DupDeal, HodaiaSandru and Fantana Babii) had no inhabitants
whatsoever at the latest census, that of 2002. Sdntee very small villages are in danger
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of extinction. All the three types of structure tbe built-up area can be found in Mgre
County. The concentrated structure is characterfsti the villages formerly inhabited by
Saxons, near Sigjgara, or for those located along the main hydrddcagnd communication
axes. The dispersed structure is characteristithéohilly areas, while the scattered structure is
found both in the Transylvanian Plain (the so-chlleodii”) and in the Carpathians. The
tissue of the settlements is irregular. Most of theal settlements have an agricultural
function, while the towns and cities have complemctions. Regarding the landforms, the
majority of settlements prefer the large valleyrichors and are usually located between
300 and 400 metres above the sea level. The viltdtyated at the highest altitude is
Lapusha, at about 800 metres.
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FROM THE SUBSISTENCE AGRICULTURE
TO THE ECOLOGICAL MOUNTAIN AGRICULTURE
IN THE UPPER BASIN OF THE SOME SUL MARE RIVER

M. MURE SIANU !, E. SCHUSTER, A. BARTA!

ABSTRACT. — From the Subsistence Agriculture to theEcological Mountain Agriculture

in the Upper Basin of the Somgul Mare River. Comprising a number of 10 political-
administrative units (9 communes and one town)uthyEer basin of the Someé Mare river
has, because of the morphologic-topographical featwf the terrain and the soil and
climate conditions, a subsistence agriculture, evhihdustrial activities had either
“vanished” (mining and ore processing), or sigmifidy reduced their activity (primary
wood processing, milk processing, exploitation gwanary processing of construction
rocks, etc). Under these circumstances, materibbapecially financial resources necessary for
sustainable rural development are decreasing. Trerehe only viable alternative to boost
the social and economic life of the human habitathe region remains rural tourism, with
its variant — agro-ecotourism, respecting the neidgines imposed by the Administration
of the Rodna Mountains National Park, together withountain ecological agriculture.

Keywords: local agriculture, small farmers, mountain agrtuwe, organic products, natural
pastures, hay meadows, small orchards, mountainupagt ecological agro-
tourism, sustainable rural development, mountailegical agriculture.

1. INTRODUCTION AND GENERAL PREVIOUS CONDITION OF T HE
REGION'S AGRICULTURE

The agriculture sector in post-1989 Romania wagestiio numerous political,
economical and social debates, generated by thd faresome historical reparations
regarding the reestablishment of the relationskipvben man and the property taken from
him in the communist period.

A special case in the communist period was th#tte@fnountain areas, that were kept
out from collectivization due to morphologic-geqauecal characteristics. The agricultural land
(arable land and hay meadows) from these areasneuha the private possession of the
former owner, while the forests and mountain pastuwrere confiscated by the communist state.

In order to keep their land, the owners had toveelto the state a substantial part
of their production, either at no charge or, latdter 1965, as an obligatory contract with
the state, which paid the land workers underpri€ed.example, in 1980 the pork meat in
the shop cost 40 — 45 lei/kg, while the state plagdpeasants only 10 — 12 lei/kg.

After 1989, the local communities from the non-ediivized mountain areas
bordering the upper basin of the SgmeMare River (extended to the present area 0f996.3
hectares in 2000), representing 10 administratives (9 communes and one town) claimed the
forests and mountain pastures, regaining them gligchetween 1994 and 2000.

1 "Babey-Bolyai” University, Faculty of Geography, Clinicil&tr.5-7, 400006, Cluj-Napoca,Bigti
Extention, Romania, e-mail: eschuster@geografiecluploo
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The new regulations, apparently favourable for #meall farmers from the
mountain area surrounding the upper basin of thee@d Mare River, didn't improved, as
expected, the condition of the local agriculturecduse they weren'’t supported by legislative
measures that should have stimulated the develdprhéoth a mountain ecologic agriculture
and an ecologic agro-tourism, as requirements fefiable sustainable development.

The small households hoped for a more generousanfoktheir products, but the
food safety regulations and the quality standandsosed to the farmers after Romania’s
entrance in the EU in 2007 effected a dramatic eggjon of the agriculture in this
geographic area.

The small farmers from the settlements around fmetubasin of the Somd Mare
River resized their households, and the produdionomentarily intended for subsistence.

If the mountain agriculture from this area woulddupported, it could provide the
national market and the EU-states with remarkabbntjties of lamb, mutton, beef, poultry
meat, organic milk products, organic potatoes, mirgiuits and some pot herb.

If in 1988 the region provided to the Arabic wonfdthe Middle East over 50,000
lambs and almost 16,000 sheep, the capabilitiesafng these unpretentious animals can
grow significantly, some field studies and inqusriestimating a potential of over 100,000
lambs and circa 50,000 sheep for export.

The stopping of mining, the regress of forestryd dhe decrease of the agro-
pastoral activities, imposed by the new orientatioggarding the protection of biodiversity
in the upper basin of the Sogué Mare River, caused the poverty-stricken locablmu
administrations to give up some rural developmeaojegts. The rural development is on a
turning point. There are high hopes for laws argulaions that will support the mountain
ecologic agriculture and the ecologic agro-tourig®,sole alternatives for a sustainable
rural development in the peripheral geographicespthe Rodna Mountains National Park.

2. THE PRESENT LOCAL AGRICULTURE

As geographic-economically categotiye land use structure is widely influenced
by natural conditions (relief, soil, rainfall, togonate), but it adapted to the evolution of
human communities in their relation with the exderi

The three main categories — agricultural terraoredt area, land with other uses or
unused — suffered changes as a result of intengifgnthropization processes, of changing
pedological, phytological, and climatic conditior®jt also because of last decades land
planning and melioration.

Analyzing the land use structure in the upper baéithe Somgul Mare River, we
can see that almost half of the region (49.62%gagered with forests, mainly in the
Rodnei Mountains are&4n, Rodna, Maieru, Sangeorzip agricultural land represents
42.44%, the rest of approx. 8% having other useadg, railroads, streets, buildings,
mountain ridges, rocks, etc.).

The agricultural land (45590 ha) consists mainlypaktures and hay meadows
(40506 ha), representing 88.8% of it, the arabhel laccupies 10.8%, and the rest is used
for orchards, vineyards, and tree nurseries (0.33%)

Concluding, thecharacteristic feature of the region’s land use¢he broad expanse of
forests, pastures, and hay meadows (~88% of tle #mea), which, according to the
integrated land planning plans, suffer substargisdlitative changes: reforestation with
high genetic value species of high productivity etioration of natural meadows’ floristic
composition, fertilizations, and extension of hagadows.
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Land use structure (2008)

Table 1
Land use categories (ha
Pastures| Orchards
Settiement Arable and hay and Forests Other Total
. areas
meadows| vineyards
Séangeorz-Bi 856 6431 81 6344 970 17642
Maieru 688 3923 16 7447 830 129p4
Rodna 373 9194 18 5790 1991 22415
[lan 227 8430 4 1067% 1568 20904
llva Mica 408 1801 9 2167 462 5250
llva Mare 462 2762 1 4405 698 83%8
Lunca llvei 670 2462 1( 519 782 91P1
Magura llvei 550 1191 4 926 301 29712
Poiana llvei 231 910 2 52D 119 17H2
Lesu 467 3398 7 441( 728 9010
Total 4932 40506 152 53278 8500 1073p8
4.6% 37.7% 0.14% 49.62% 7.9% 100%

Natural pastures are favoured by the amount ofipitation and stretch almost
continuously over the entire main range of RodnauMains and the secondary ranges
deriving from it, occupying the heights betweenrapp1400 m and 2000 m. There are rich
pastures, producing ~4,7 tones/ha of green cropalso poorer ones, caused by lower
nutritional quality of the flora, the “invasion” dfartwort and patiente dock, molehills and
shrubs, and, on some areas, even degeneratiogthomergrazing. Furthermore, mountain
pastures are highly eroded because of heavy rhiafel steep slopes. Wide areas are
covered with mountain pine, debris, bushes of Bugband mountain cranberry.

Arable land occupies a small part of the regio6%), in water meadows, on terraces
of the main rivers, alluvial fans, mild hillsidesnd on gentle mountain slopes with proper
exposure, sustaining cultures adapted to lower ¢eatpres and shorter growing periods.

On the south oriented “hill-front”, up to an altites of 600 m, there are orchards,
consisting mainly of plum trees, apple trees, preas, cherry tree, and sour cherry. Because of
the rough terrain, animals are used for agricultiataour instead of mechanized work. The
agglomeration of population in depressions or atftot of mountains effected an obvious
change in the agricultural landscape; e.g., defatiess in the vicinity of mountain areas
caused a mosaic-like culture structure, primardgduse of climate and soil conditions.

Regarding land ownership structure, the agricultlarad belongs (and belonged
even before the year 1989) to individual landhdddue to the fact that the region was not
collectivized. One may say that agriculture in thmper basin of the Somd Mare River
had, even in the former most centralized economynes capitalist features, being an
“oasis” of private land property in the surroundsagialist “ocean”.

The crop structurewas long time dominated byaize but in recent years, potato
took the lead (37.2% of the arable land, compaoeithé 35.6% of the maize), its growing
being stimulated by the convenient exchanges msdedal producers with the big cereal
growers from the Oltenian Plain and Banat region.
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Potato and maize are followed by forage (mainlwetd and vegetables, used
exclusively for local consumption. In some villag&&ngeorz-Bi, Sarn, llva Mica, Lesu),
wheat and rye are grown on small areas (1.1% cdithalele land).

Main crops (2008)

Table 2

Wheat and Mal_ze Potatoes Vegetables Fruits
Settlement S rye (grains) S S

e | PO| S| PO Sha) PO & | PO| o | PO
g;”georz' 50 11 480| 1770 194 388D 22 360 4p5 723
Maieru N - 380] 1140 210 4200 42 342 12 do7
Rodna ; } 145 261 168 2934 14 63 142 242
Sant 10| 19 72| 187 105 2100 10 62 50 B4
Ilva Mica 15| 33 160] 480 170 3400 18 227 b1 |36
llva Mare N ; 60| 102  25% 5100 21 146 b3 1o
Lunca llvei ; - 50| 70| 300 6004 3% 264 147 300
m/‘;’“ra - . 211| 401 155 3510 21 157 15  1B7
:T\f’e'?”a - . 89| 139 91| 1078 14 8 46 18
Lesu 25| 55 110 330 190 38do 17 188 h9 |32

Total 55 | 118| 1757 4880 1838 36002 163 1899 1100 1869
1.1% 35.6% 37.2% 3.9% 22%

In all settlements, the surface of cultivated amd@seased in recent years, caused
by the abandonment of barley, oat, hemp, and pataies from higher areas and outside
the villages, or because of wild animals constad#gtroying the crops, or as a result of
laziness and inefficiency.

Fruit tree growing occupies small areas in houselayss; larger orchards are
owned by bigger landholders and are located inie&ity of villages. The optimal
growing areas are some foothills, the terracehi®fSomeul Mare and llva rivers, gentle,
sunny slopes not affected by temperature invergj@rig% of all agricultural land).

In these orchards and small areas with fruit treggle trees amount to 70%,
followed by plum trees with over 20%, and pear aadr cherry trees, while walnut trees
grow scattered, only in areas where soil and cknwinditions are more favourable for
their development. Cherry trees are increasingkgs@nt in small orchards or in the
villagers’ courtyards and gardens. Fruit productisrfluctuant, since it is dependent on
climate conditions, and reached 1869 tonnes iry¢lae 2008.

With 40506 hectares of pastures and meadows aryd4®@32 hectares of arable
land (about 4.6% of the studied area), the prevaler thestock breeding sector is obvious,
and counted in 2008 a total of 11334 cattle, 94tifes 36155 sheep and 91199 poultry.

Also on statistical level, there is an animal prctthn in 2008 of 2903 tonnes of
meat (living stock), 229790 hectolitres of cow amater buffalo milk, 82890 kg of wool,
and 8035000 eggs.

204



FROM THE SUBSISTENCE AGRICULTURE TO THE ECOLOGICAIOUNTAIN AGRICULTURE

Livestock in 2008

Table 3
o 2 o) 2
Settlement = S o 5
@) ) n g
Sangeorz-Bi 1300 1820 7965 1360p
Maieru 1305/ 1904 5270 13200
Rodna 766 855 3278 8000
San 685 685 3240 8450
llva Mica 1527 1400 503( 1020D
llva Mare 1560 715 1904 9500
Lunca llvei 1580 82( 1920  120Q0
Magura llvei 898 515 3346 782D
Poiana llvei 702 305 150y 2970
Lesu 1011 400 2700 550D
Total 11334 9415 36155 91199
Animal production
Table 4
B = _ S
Settlement P < €= 8T é 8
=S| 8% | 3% | wy
£ O =
Sangeorz-Bi 396 35894 18004 123D
Maieru 487 32599 16000 13d0
Rodna 419 1680( 10750 461
San 489 8996] 6530 70
llva Mica 173 28851 9600 84
llva Mare 379 30602 3080 975
Lunca llvei 321 26697 3840 1046
Magura llvei 195 17454 6980 611
Poiana llvei 98 9243 3020 335
Lesu 256 22374 509( 51f
Total 2903 | 229790 8289 803p

The mountain pasturing
represents an occupation specific
for a certain way of life of the
autochthonous “songan” and
“‘ilvan” Romanians and a funda-
mental traditional activity which
deciphers the very permanence of
the locals in a space stricken by
both history and nature. Despite
harsh climate (cold rain showers,
persistent fog, early — sometimes
August — hail and snowfall often
catching the herds on the
mountain off guard), the locals
continued to practice pastoralism,
an occupation attested by"4nd
15" century documents as being an
inseparable part of the life of the
villages from these ancient lands. A
proof for the existence of this
activity is the ongoing presence of
the toponymnedei(a flat place on
the mountain where homonymous
festivities were held on certain
occasions by herders), frequently
occurring in the southern Rodna
Mountains and adopted by the
geographic literature.

The pastures are inten-
sively utilized to the present day,
through summer pasturing, but
for a shorter period (up to 90
days) than in the surrounding
mountain areas because of the
harsher climate. Cattle are grazed
on the mountain, as well as sheep.

The sheep herds climb on the mountain after tfed?3viay and return on August 29, an
ancestral habit strictly respected by the herdsnherthe region, they practise a local
agricultural grazing type, in spring and autumnttom pastures and meadows neighbouring
the settlements, and in summer at the fold on thentain pasture. In winter, the herds are
brought together in winter stalls with dry foddarthe villages. This type is referred to as
“double oscillation pasturing”.
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Fig. 1 Production structure of the main crops.

The regional particularity is given by the existenof mountains for summer
grazing, with folds (e.g. Ciungi, Citel, Craciunel, Cka, Lazi, Paltin, Putredu,afioaga)
and mountains for hay meadows (Fantanele, CapusBln, Culmea Lazului).

The folds and their extensions are durable corntitng so they can be used for
years, and are located on alpine pastures, usedifiomering.

The shelters (or “old houses”), named in the RaamhBargu Mountains “winter
tents” (1250 — 1300 m) or “cow places” (1000 — 12@0represented during history centres
around which permanent settlements formed, a wamsftion that occurred before the™8
century as a result of the population “migratiorgrh the villages in the valley.

The animal breeds have a lower productivity, bat/tare resistant to frost and long-
lasting rain. The white and bladkurcana sheep have long, rough wool and can mote fas
sometimes over 5 — 6 km, from Ciungia€unel or Paltin to Coasta NeteBleak (in Rodna).
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The beekeeping is one of the old activities ofltwals, and this is proved by the
persistence of characteristic toponyms, such asuD8taupini, and by historical documents.
Thus, it is mentioned that during the Tartar ingasof the year 1717, there were 458
beehives destroyed in Rodna.

More recent, between 1995 and 2000, during winteere were “initiation
courses” for beekeeping organized in S&ngedaiizABith a good participation from people
from the Somg and llva valleys, and, beginning with 2001, theeBeeper Association
County Branch reorganized itself after the modehefSangeorz Apiculturist Club.
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Fig. 2. Livestock in 2008.

3. CONCLUSIONS

Given the fact that out of Somé Mare river upper basin area of 107368 hectares
only 4.6% is arable land (2008), while the pastwred meadows encompass 37.7%, and
the forests 49.62%, it is easy to imagine the haass of local morphologic-topographical,
soil and climate conditions.

If we compare the total number of inhabitants (c4&8000 in 2002) with the main
agricultural indicators (land use structure, caited areas and total agricultural production,
livestock, and animal production), the subsistert®racter of the local mountain
agriculture is obvious.

The competition from cheap products coming fromrhighbouring E.U. countries
(and not only from there) as well as increasinglpemsive autochthonous products (as a
result of the lack of state subventions) leads se\&ere agricultural regress and, implicitly,
the fall of the agricultural production in the upg®sin of the Somel Mare river, with
possible repercussions and socio-economic effecthié small farmers in the studied area.
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Under these circumstances, the traditional modell development, based on
subsistence agriculture, mining, forestry, expt@itaof construction rocks, etc., is about to
extinct. But the new realities of the protectedaaneighbouring the local communities set
the stage for a new model: sustainable rural deweémt based on new forms of utilizing
local natural resources through agro-ecological mtein activities, bringing “Park”-
labelled products on the market, as well as oncersm.
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THE EDUCATIONAL ELEMENT IN HARTIBACIU VALLEY AREA
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ABSTRACT. The Educational Element in Hartibaciu Valley Area.Education represents a

very significant element in the functional systehmaation, which eventually reflects the

vitality and the real possibilities of developmeat well as it creates some potential
interrelations at a national and continental le¥¢lRomanian level, numbers regarding the
educational indicators registered in the last yegitects a state of facts, generalized for the
entire national area. They reveal a a significaetréase in the number of pupils of all

educational levels and a precarious qualitativee sté school infrastructure and teaching

staff. The already mentioned phenomenon is becomioge severe especially in rural

Romanian areas, where the threats from this pergpeate extremely serious. Hartibaciu

Valley area reflects an analogical situation; tfeneethis study reveals the current complex
analysis of the major educational indicators.

Keywords: education, development, level, school, teachinglyst

1. INTRODUCTION

Hartibaciu Valley area is territorially included 8ibiu County and it comprises 13
administrative-territorial entities, a city and &é@mmunes, which territory mainly extends
along the hydrographical axis of Hartibaciu Rivéhe name of the region, Hartibaciu
Valley, is somehow improper because the currentimidirative-territorial entities are
located within the hydrographical basin of thiserivtherefore it would have been better
this region be named Hartibaciu Basin. This redeanaterial is the result of a thorough
and current analysis of the major indicators reig@rthe quality of the educational element
in the area, started once the Faculty of Geogrdfdahes-Bolyai” University, Cluj-Napoca,
established the strategy of territorial developnfenthe above mentioned area.

Education in Hartibaciu Valley area is both vefticand horizontally integrated.
The vertical organizing of educational system resvid#e existence of pre-school, elementary,
secondary, high school and college levels of edmtaOn the other hand, the horizontal
organizing is represented by all administrativeiterial units in the area, at least by the
inferior educational levels. Alike the national edtion system, that of Hartibaciu Valley is
completely restructuring, reorganizing and modéngizthus complying with the needs of a
much more diverse school population.

It is known the fact that, states with a high Btandard, birth rate and implicitly,
natural growth register low values. Unfortunat&ypmania found itself on a similar evolution
trend that if it continues the same way, it wilingr out specific issues rather difficult to be
solved. Still, in the analysed area, the problentudced by the severe decrease in the
number of children, are not severe, because, imémographical structures, a major ratio
is represented by the gypsy population, whose despbical balance is positive.

1 Babeg-Bolyai” University, Faculty of Geography, 40000Bluj-Napoca, Romania.
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2. THE PRE-SCHOOL EDUCATIONAL LEVEL

The infrastructure necessary for assuring the exégt of preschool level of
education in all 13 administrative-territorial i@ comprised in Hartibaciului Valley,
consists of 37 nursery schools, all functional (jzuschools) that enrol about 1300 children
in the educational pre-primary cycle.

The current pre-primary educational level in Hartibaciu Valley area (January, 2009)

Table 1
Crt. Town/ Locality n'l\lJ:)s.eor; No. Of pre- Total no. of | Balance/
no. Commune schools school children | population ratio (%)
1 Agnita 3 304 8997 3.3
2 Agnita Cove 1 21 732 2.86
3 Ruja 1 47 1165 4.03
4 Altédna 1 55 1315 4.1
5 | Altana Benati - - 287 0.00
6 Ghijasa de Sus 195 0.0
7 Barghj 1 27 843 3.20
8 Apocs 1 25 300 8.33
9 Barghis Ighisu Vechi - - 263 0.00
10 Peljor 1 20 500 4.07
11 Vecerd - - 107, 0.00
12 Zlagna - - 160 0.00
13 Bradeni 1 24 833 2.84
14 | Bradeni Retg 1 11 540 2.03
15 Teline - - 128 0.00
16 Bruiu 1 17 437, 3.84
17 | Bruiu Gherdeal - - 18§ 0.09
18 Somartin 1 15 298 5.03
19 Chirgir 1 24 830 2.89
20 Chirp ar Sisius - - 192 0.00
21 Vard 1 14 540 2.59
22 Veseud 1 16| 238 6.72
23 lacobeni 1 52 97( 5.3b
24 Movile 1 18 360 5.00
25 | lacobeni Netw 1 25 450 5.55
26 Noktat 1 16 520 3.07
27 Stefirisu 1 19 510 3.72
28 Marpod Marpod 1 40 635 6.29
29 llimbav 1 13 384 3.38
30 Merghindeal Merghindeal 1 25 82% 3.08
31 Dealu Frumos 1 30 601 4.99
32 Mihiileni 1 10 302 3.31
33 Metis 1 20 300 6.66
34 | Mihaileni Moardis - - 198 0.00
35 Ravasel - - 156 0.00
36 Salciu - - 116 0.00
37 Nocrich 1 69 1174 5.8}
38 Fofeldea 1 25 387 6.45
39 | Nocrich Ghijasa de Jos b - 115 0.Qo
40 Hosman 1 2( 782 2.5
41 Tichindeal 1 17 175 9.71
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42 Raia 1 55 1388 3.96
43 Caolt 1 48 666 7.20

44 Rosia Corritel 1 20 449 4.45
45 Daia 1 33 770 4.2
46 Nou 1 60 1500 4.0
47 Nucet - - 54 0.00
48 | Vurpar Vurpar 1 85 2500 3.40
49 | Total 37 1320 35205 3.74

Note: data in the table were communicated by each adtration in the analysed area.

The contingent of preschool children is of 132@t that indicates a surplus of 20
children against the public funded spots in nueseih the region. The quality of both
infrastructure and teaching material that does quote stand for the actual educational
expectancies, which is an issue that needs to edsin the nearest future/ as fast as
possible. The average regional ratio between thrabeun of preschool children and the
number of nurseries reaches a value of 35.67 @nldursery, which is a quite good value,
according to the teaching staff/specialists infiell. What cannot be accepted though is
the fact that, in certain circumstances, like irrdbé, Daia, Dealu Frumos localities, for a
large number of children there is only one teacher.

Most nurseries are suitably fitted out for teachetgdren, benefit from a rather
sufficient number of specialized teaching stafe ¢ the School Inspectorate of Sibiu County
and local public authorities. Yet, a negative asj@induced by the lack of private nursery
schools, even thou they represent educationatutistis which European Union’s authorities
agreed on, especially due to the fact that workggdoave a small number of children, as
compared to public nursery schools. Another asjgethie complete lack of the alternative
educational modules, besides the classical oneglbas thestep by stepr theearly education
modules. This would be another issue that coulyLimkly corrected with minimum investments.

The regional average rate of preschool childrerahesnsistent value within the total
number of population in the region, of 3,74% (1B&8school children enrolled out of the 35205
inhabitants of the region); in relation to the cegil rate, there are some localities that register
superior values, of over 6,00%, such as: Af8Argh commune - 8,33%); Veseud (Ckhirp
commune - 6,72%); Marpod (Marpod commune - 6,298gtis (Mihgileni commune -
6,66%); Fofeldea (Nocrich commune - 6,45%hindeal ( Nocrictccommune 9,71%) Caolt
(Rosia commune - 7,20%). These are localities in wigiigisy population registers the greatest
values in the total population. On the other hainid, time with reduced percentage values as
compared to the regional average, subscribe tladities in which the rate of gipsy population
register smaller values, like in RetBradeni commune) and Hosman (Nocrich commune). We
have to mention that the percent value of 0,00%stexgd for some localities in table 1, is
explained by the lack of any preschool educatiorstitution in those localities and not for the
fact that there would not exist preschool childrgrall means.

Hence, a series of new measures are to be impastekfpreschool cycle of education
of children that would underline the attention ising/paid to. Improving the quality of
education and infrastructure for the preschoolecy@dn represent a stimulus fro the future
demographical behaviour, especially in the cas®ahanian and German communities in
Hartibaciu Valley, the moment parents would realiesy are supported in raising and educating
their children. The specific measures that shoaltdving in view are the following:

211



C.N. BOTAN

- maintaining at least a nursery school in eachrmanal centre and each village,
which register the minimum number of preschooldiigih required, as an elementary cell
for adopting/gaining a positive social behaviour;

- employing of only specialized and trained quadifstaff;

- bringing out new opportunities for a continuousfpssional training for the
teaching staff in the preschool cycle of education;

- the education of preschool children in the spfitocal community, aiming at
preserving and amplifying the local specificity.

These actions must be the result of some real gratiip actions of at least three
socio-educational partnershe preschool educational institution, the localcidenal
factorsandthe parentsthe last ones being the indirect beneficiariethefeducational act.

The lack of nursery schools in a few of the villagn Hartibaciu Valley is justified by
the very small contingents of preschool childreattmake their financial maintenance
unbeneficial. In these cases, the existent presdidren are either enrolled by the nursery
schools of the nearest villages, or are not instibalized at all. Such examples may be
represented by Beste and Ghijasa de Sus - t&ha commune; Igkil Vechi, Vecerd and
Zlagna - Béarghi commune;Teline - B&ideni commune; Gherdeal - Bruiu commune;
Sasius - Chirpir commune; Moar#h, Ravasel andSalcau - Mihaileni commune; Ghijasa de
Jos - Nocrich commune; Nucet - ficommune).

3. THE PRIMARY EDUCATIONAL LEVEL

The quantification of data referred to/ regarding primary school level/cycle {1
to 4" level) and its comparison with data from the poesi years reflects the following
situation at the level of Hartibaciu Valley ardae ttontingent of pupils gradually decrease,
especially in the case of Romanian and German sfuplbwever, despite other rural
regions in Romania, this does not represent acatiituation, having that the number of
gypsy pupils maintains at a constant high rates thuevery locality in the region existing
the minimum number of pupils required for the fuoicing of the primary educational
level which isthe elementary schaol'he negative trend of the continuous decreaskein
number of pupils has nevertheless to be inhibiteallaethnic levels for at least remain in
the actual coordinates. Still, in some rural lagedi we found a more difficult situation
because of the small number of children requiredtlie functioning of an elementary
school, reason for which those schools have beesed! Such examples can be ghi
Vechi and Vecerd - Barghicommune; Gherdeal - Bruiu commune and Nucet gigRo
commune. In case of several localities, the nurbeupils enrolled in the primary level of
education is inferiour to the number of pupils resbdor the functioning of the primary
school, yet the financial effort made by the Lo€aluncils and the acceptance given by the
Sibiu County Inspectorate allow their functioniray the moment. Such examples are Apo
and Zlagna - Barghicommune; RegiandTeline - Bdeni commune; Bruiu an§omartin
- Bruiu commune; 8sius, Vard and Veseud - Chifp commune; Movile - lacobeni
commune; llimbav - Marpod commune; Dealu Frumoserghindeal commune; Mifieni,
Moardis, Ravasel and Salcau - Mihiileni commune; Ghijasa de Jos afitthindeal -
Nocrich commune; Cotitel - Rgia commune. The most likely and financially jusdi
perspective of closing these primary schools inftitere is dramatic, primary school being
considered the elementary educational bastion byehe European Union, and this should
exist in every locality, even though it would neadch more financial support.
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In Hartibaciu Valley area, the current situatidrthe elementary educational level
is presented in table 2:

- a number of 47 educational institutions of eletagnlevel are functioning, in
which 2014 pupils are enrolled; 22 of them représentions of some secondary or tertiary
(high school) level schools;

- the primary schools of Agnita town and its viksgof Cove and Ruja, as well as
the ones located in the communal centres regisatisfactory number of pupils, them also
being best technically endowed;

- the regional average number of pupils/ elemengaiycational institution reveals
a rate of 42,85 which is comparable with the avemragmber at a national level;

- in rural areas only two localities register 2nedmtary schools, in Ra and Vurgr;

- in rural areas the number of pupils enrolledhia elementary educational level,
as compared to the number of primary educatiorstitinions reveal a much more reduced
average, in comparison with Agnita town and ittagés, that of 36,06 pupils/school; 97,75
pupils/school is the average registered in Agnitant and its localities, fact that, once
more, proves a very well known national phenomenad that is the decrease in the
number of population inhabiting rural areas nearkgige cities (at a short distance is
located Sibiu Municipality);

The situation of the elementary educational levehiHartibaciu Valley area
(January, 2009)

Table 2
Crt. Town/ Locality No. of schools/ No. of Qualified Unqualified
no. Commune sections pupils staff staff
1 Agnita 2 296 16 q
2 Agnita Covg 1 34 3 1
3 Ruja 1 61 3 1
4 Altana 1 76 5 Q
5 Altana Benati 1 16 0 1
6 Ghijasa de Sus 1 10 i} D
7 Barghs 1 45 3 0
8 Apos 1 28 0 2
9 Barghis Ighisu Vechi - - - -
10 Pelgor 1 34 2 0
11 Vecerd - - - -
12 Zlagna 1 15 0 1
13 Bradeni 1 58 2 1]
14 | Bradeni Reti 1 17 1 0
15 Teline 1 9 1 0
16 Bruiu 1 22 1 1]
17 Bruiu Gherdeal E B b 1
18 Somartin 1 22 1 1
19 Chirgir 1 92 4 0
20 Chirp &r Sisius 1 6 1 0
21 Vard 1 17 1 0
22 Veseud 1 16 0 ]
23 lacobeni 1 81 3 (
24 Movile 1 24 3 0
25 | lacobeni Netw 1 47 3 0
26 Nogtat 1 49 4 0
27 Stejirisu 1 36 2 0
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28 Marpod Marpod 1 39 3 [
29 llimbav 1 13 1 0
30 | Merghindea | Merghindeal 1] 34 4

31 || Dealu Frumos 1 22 2

32 Mihaileni 1 11 1 0
33 Metis 1 30 1 1
34 | Mihaileni Moardis 1 20 1 0
35 Ravasel 1 9 1 0
36 Salciu 1 6 1 0
37 Nocrich 1 69 4 q
38 Fofeldea 1] 34 Y.

39 | Nocrich Ghijasa de Jos 1 v 1 (o]
40 Hosman 1] 63 4

41 Tichindeal 1 18 1 a
42 Ragia 2 109 8 0
43 Caolt 1 59 3 1
44 Rosia Corritel 1 25 1 1
45 Daia 1 43 4 q
46 Nou 1 92 7 1
47 Nucet - -

48 | Vurpar Vurpar 2 202 10 0
49 Total 47 2014 120 14

Note: data in the table were communicated by each adtration in the analysed area.

- the teaching staff registers the existence of<sldlled teachers (for the elementary
level of education) and of 14 unspecialized teaghtite last mentioned being present in
localities of Cove and Ruja - Agnita town; Begie - AltAna commune; Agoand Zlagna -
Barghgs commune; Bideni - Bideni commune; Bruiu anfomartin - Bruiu commune;
Veseud - Chirpr commune; Meti - Mihaileni commune; Cgolt, Corritel and Nou - Rga
commune; the number of pupils enrolled in the elgiany level taught by unspecialized
teaching staff is of 203 pupils, situation whiclalttbe corrected as soon as possible, by
employing of only qualified personnel. Positive exdes can be taken from the primary
schools in communes of lacobeni, Marpod, Merghihdgacrich and Vurpr, which only
function based on skilled teaching staff;

- the regional average number of pupils/teachef i£5.02, while in agnita town
and its localities (Coweand Ruja) register a rate of 16.24, as well abénrest of territory
the rate is of 14.75, therefore the differencesdpgiractically insignificant; the values
mentioned above indicate a positive reality, tifitzsn this perspective, this region complying
with the educational regulations of the Europeaiobin

Among the major coordinates that should assesywithlity and functionality of
the primary educational level we notice the follogi

- the maintenance of all the existent teachingtirigins (despite the decrease in
the number of pupils);

- the employment of only specialized staff;

- the sanitation and modernization of teachingitunsbns (here we can observe
the majority of educational institutions placedAgnita Town and communal centres that
dispose of buildings properly endowed);

- the inclusion of new disciplines that mean topare the pupils for practical
skills specific to the area, for them becominglekilcraftsmen;
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- the fast rehabilitation of the improper schoolildings (some of them are
functioning without the approval of the sanitaryhauities, especially in the case of schools in
the villages that do not represent communal centres

4. SECONDARY EDUCATIONAL LEVEL

The secondary educational level distinguishedfitieough a special dynamics,
situation that frames it in the present realityttat level of entire country. This dynamics
describes a trend that proposes the merging ofadidnal institutions (i.e. many schools in
villages were closed, their pupils being enrollgdtie schools of the communal centre, of
Agnita Town or of Sibiu Municipality)Thus, they should become more viable, should lenefi
of qualified teaching staff, new didactic and apative materials, as well as concentrating
most of financial support.

After analyzing the coordinates of functioningtbé secondary educational level
in Hartibaciu Valley, we can highlight the follovgrspecificities (table 3):

- in comparison with the elementary level, the nambf secondary schools is
lower, fact that describes a normality in fact:réfere, only 21 public secondary schools
are active and private schools do not exist irethiire region;

- as compared to the regional average, in the uabea, they register a value of
135 pupils/secondary school, while in rural areia tegistered a lower average, of only 76
pupils/secondary school;

- a part of the pupils enrolled in the secondanycational level prefer to apply to
school of Agnita or Sibiu localities, their educetal offer being more diversified,
especially regarding studying foreign languages, shperior technical endowments ad
superiorly qualified teaching staff;

The situation of the secondary educational level inlartibaciu Valley
(January, 2009)

Table 3

Crig Cgr(:lvr\gtljlne Locality No. of public schools ’\;B%'"gf Private schools

1 Agnita 2 341

2 Agnita Cove - -

3 Ruja 1 64

4 Alténa 1 60

5 Altana Benati - -

6 Ghijasa de Sus

7 Barghj 1 95

8 Apos - -

9 Barghis Ighisu Vechi - -

10 Pelgor - - -

11 Vecerd - - -

12 Zlagna - -

13 Bradeni 1 80

14 Bradeni Retp - -

15 Teline - -

16 Bruiu 1 44

17 Bruiu Gherdeal E -

18 Somartin - -

19 Chirp ar Chirgir 1 110

20 Sisiug - - -

21 Vard - - -
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22 Veseud - - -
23 lacobeni 1 122

24 Movile - - -
25 lacobeni Net - - -
26 Noitat 1 73 -
27 Stefprisu - - -
28 Marpod 1 47| b
29 | Marpod by - - :
30 . Merghindeal 1] 66

31 Merghindeal DeaﬁJ Frumos E . -
32 Mihaileni 1 64 -
33 Metis - - -
34 Mih aileni Moardis - - -
35 Rivasel - - -
36 Salciu - - -
37 Nocrich 1 67 -
38 Fofeldea - - b
39 Nocrich Ghijasa de Jos F - F
40 Hosman 1 71

41 Tichindeal - - -
42 Raia 2 108 -
43 Caolt 1 38 -
44 Rosia Corritel - - -
45 Daia 1 62 E
46 Nou 1 101 -
47 Nucet - - -
48 Vurpar Vurpar 1 160 -
49 Total 21 1773 -

Note: data in the table were communicated by each adtration in the analysed area.

- there are a few localities that register an ifisight number of pupils enrolled in
the secondary educational level, fact that detezmithe insufficiency in the well-
functioning of those institutions, such as: Bruid4 pupils; Marpod - 47 pupils; §alt
(Rosia commune - 38 pupils, while others register tielibver the minimum value (#na,
Merghindeal, Mildileni, Nocrich, Daia — Rga commune). An analysis of the Ministry of
Education, Research and Innovation, based on aldaanphat aims at revealing the
financial situation of the educational infrastruetunumber of teaching staff, number of
students, staff expenditure, maintenance expermditaoncludes that such an educational
institution cannot be viable if it does not regisa¢ least 50 pupils enrolled and active. All
educational institutions registering a lower numbgpupils have to be closed, fact that is
now in process, those pupils having to apply tortbarest functional secondary school. For
this reason, there is a programme for providingaishlocated in the rural areas a sufficient
number of small buses, exclusively destined to@gmgoing educational process;

- what is surprising is the fact that in the anatysarea, not even one private
secondary school does function. Much more, thensoisequest registered, according to
Sibiu County Inspectorate; this may be consideretkgative aspect, if we refer to the
European Union practices, which promote privatecatianal offer.

If we would try to analyse the efficiency of thecendary educational level
through all its involved elements, we should esshblwo separate entitieshe urban
element qualitatively superior, anthe rural elementwhere the deficiencies are more
obvious and very hard to be solved.
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In the first case, the advantages are giventhgy sufficient nhumber of pupils
enrolled, the quality of teaching staffhich is totally specialized and a proper and
continuous professional trainingchools equipped with current didactic materialse t
existence of laboratories of specialty in everyosthbroad educational offer. The rural
elementof the secondary level presents a few real thredltselated tahe decrease in the
number of pupils in certain caseshove mentioned, and implicitly regarding the fiog#nt
functioning,the employment of also untrained people, the mdfiewdt access, especially
in winter time, the migration of some pupils to tiy secondary schools, the precarious
hygiene, insufficient technical equipmelitthe aim would be that the rural educational
system would efficiently continue its existencertitheoretically, the only simple measure
that has to be taken t& reach the same qualitative level, under all aspeof the urban one

5. VOCATIONAL SCHOOLS

The complementary and apprenticeship educationameht officially entitled
“Arts and Crafts Schodlsseems to be well-represented in the researched, dact
supported by the regional economic specificity. Huggicultural specificity, strengthened
by the cultural one, contributes to the regionainiity, fact that involves the presence of
educational institutions that would shape the r&ags workforce. The current
specialisations ifrts and Crafts Schoolre oriented by the regional economic specificity:
trade, knitting and dressing, carpentry, leathedadeather replacements confections.

There are 4 institutions of this kind, locatedAgnita (,A. T. Laurian” Vocational
School), lacobenj Nocrich si Rasia (Waldorf School). They register a number of 337
pupils, future specialists in the region. This itgahllows us to positively assess the
importance is given to this form of professionag¢aglization. Pupils classified according
to this craft structure underline an accurate aadapt to the work market in Hartibaciului
Plateau and Sibiu County. Still, a new and moreistdf territorial distribution of these
specializations becomes necessary, in accordarhbehve local and regional specificity, by
introducing in the school curriculum of new speeiions such agural tourism, animal
breeding, veterinary medical assistaneed others.

6. THE HIGH-SCHOOL EDUCATIONAL LEVEL

In Hartibaciu Valley areathe high school educational levid represented by a
single institution, the ,A. T. Laurian” Technicalollege, located in Agnita town. The
functional curriculum of this institution coversdwnajor educational areasie theoretical
field (specializations such as: mathematics and comgatence with an intensive module
of computer science, philology and computer scianathematicsandthe technological
field (specializations such atechnician-computer engineer, technician desiguet leather
industry enginedr The educational high school proposal consists@main specializations of
general knowledge and those that are specificdcatika. The teachers’ competencies are
mostly impeccable; this has been proved by theestisdresults in the school competitions.

The high school structure of the Technical Collegated in Agnita town consists
of 11daily teachingclasses, with 270 students enrolled in the thexaleand technological
fields. There are also &istanceteaching classes with 144 students enrolled. Tasreno
such institutions in any other locality in the gréeerefore students having the educational
alternatives of Sibiu or Agnita localities.
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The current situation of the high school educationdevel of the ,A. T. Laurian”
Technical College, Agnita Town (January, 2009)

Table 4
crt Locality Grade No. of Specialization Field
no. students
IX A 29 mather_natics - computer science theoretical
(intensive computer science)
IXB 30 | technician-computer engineer technologigal
XA 26 | technician-computer engineer technological
XB 26 | philology theoretical
1 Agnita XIA 28 | technician-computer engineer technologifal
XI B 28 | philology theoretical
XA 23 | mathematics - computer science theoretica
X1l B 24 | philology theoretical
Xl C 19 | designer technologicd|
X1l D 24 | leather industry engineer technological
X1l D 13 | leather industry engineer technological
XI F.R. 36| philology theoretical
XIIF.R. 1 32| philology theoretical
XII F.R.2 32| philology theoretical
Xl F.R. 44 | philology theoretical

Note: data in the table were communicated by each adtration in the analysed area.

The current specializations of ,A. T. Laurian” haical College reflect the
territorial reality and the educational needs i &inea and in the Sibiu County:

- there are 3 specializations that aim at satigfyiine students’ needs for an
efficient general knowledge and the achievemetingtiistic competences;

- the economic specificity of the region imposed éxistence of 3 specializations
related to the technological field;

- the employment of the teachers is made by thecimle of quality (all teachers
have graduated courses of specialty);

- the potential threats that may occur in the abowventioned high school
institution are the following: school non-attendanfew contracts and partnerships with
economic entities as potential employers; the degfeequipping technological shops that
can be improved;

- the high school specializations should focustenreinforcement of certain fields
highly required on the work market: economic fieldsmmunications, electronics, agricultural
specializations (agricultural mechanics, montanplogeterinary field, horticulture etc),
constructions, tourism etc.

7. THE TEACHING STAFF

The analysis of the territorial repartition andality of professional qualification
of the teaching staff in the area shows underlaegflew major aspects, some of them
positive and others that need to be improved (t&)leThere are 403 active qualified
teachers in the pre-university teaching systemantiblaciu Valley area. The good quality
of students’ professional schooling reflects tiedrchers’ professional skills, good knowledge
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and pedagogical tact. It should also be mentiohat the Ministry of Education, through
its territorial representatives (Sibiu County Insioeate, Sibiu Academic Body, rural and
urban administrations) offers the teaching sta#f plossibility of continuous professional
training. Much more, the programmes for the improgat of rural teaching complete that
offer. There are also a number of 59 unqualifiesthers.

- a qualitative assessment of the teaching stdléats that 87,22% (403 active
teachers) of the entire teaching staff of the megice qualified while 12,78% of the teaching
staff (59 persons) are unqualified teachers, atiegaspect that needs to be solved;

- the most favourable situation is registered bhosts in Vur@r commune, where
the entire teaching staff are qualified, fact theeds to be appreciated; low ratios of
unskilled teaching staff are registered by schimmated in Agnita town and the communes of
Nocrich, Mihaileni, Marpod, Merghindeal, where the rate of dfieiteachers is of over 90%;

- analysing of the qualification degree of the teag staff we conclude that:
18,36% (74 persons) are teachers of first ranl§@®h, (87 persons) are teachers of second
rank; 40,94% (165 persons) are permanently appbie@chers, and 19,11% (77 persons)
are temporary appointed probation/beginning teactierthe first 2 years of work);

- we notice the high percentage of the young teachkiaff ( here we can also
include teaching staff of second rank, permanesaibpointed teacher and temporary
appointed teacher / permanently appointed teacsprobation/beginning teachers); all
three categories of teachers classified by thegrefe of teaching qualification represent
81,64% (329 persons);

- the strengths of the teaching staff working ie #malysed area are the following:
the high average percentage of the qualified teachktaff; the presence of only skilled
teaching staff in some school institutions; thedhiee continuous and superior qualification
and improvement (4 of the teaching staff have th® Bcientific title); the high-quality
results of their students at various school corntipas; the reputation they have brought to
some pre-university institutions;

- the weaknesses regarding the teaching staff @réonbe often mentioned, yet
these should be improved as soon as possible. Anttomgspecific measures we can
mention: the employment of only qualified staffélh school institutions in the future; the
increase in the qualified teaching staff in schiostitutions with untrained teachers; the
continuous superior training and specializationhef teachers active in the educational act
prior to college, by attending master studies, Bhidies.

The current situation of the pre-school and elemeratry school teaching staff in
Hartibaciu Valley area (January 2009)

Table 5
=) Situation on ranks
= g= =70 — O
== 5 = = s |5 &8 | £8 | 28
s E s S 3 =3 S £ Eg £ o
LS S ks | O 5 | & | & & > P>
Agnita 86 86 - 24 9 24 2y
Agnita Cove 3 3 - 1 - 2
Ruja 16 14 2 2 5 3 4
Altana Altdna 16 14 2 1 4 10

219



C.N. BOTAN

Beneti 1 - 1 - - - -
Ghijasa de 1 1 ) ) ) 1 )
Jos
Barghis 14 13 1 1 5 7
Apos 4 1 3 - 1 - -
Ighisu
Barghis Vechi i i i i i i i
Pelisor 3 3 - 1 1 1 :
Vecerd - - - - - - -
Zlagna 1 - 1 - - - E
Bradeni 16 12 4 2 4 5
Bradeni Retis 2 2 - - 1 - 1
Teline - - - - - - -
Bruiu 10 7 3 1 3 1 Y.
Bruiu Gherdeal - - - - E . 1
Somartin 3 2 1 - 1 1 ]
Chirpar 11 9 2 - 3 5 1
- Sisius 1 1 - - 1 - -
Chirpdr — ~Jard 2 1 i 1 - - -
Veseud 2 - 2 4 - -
lacobeni 30 28 2 4 1 14 3
Movile 5 4 1 1 2 - 1
lacobeni Netus 4 2 2 - 1 - 1
Noistat 15 13 2 2 5 6
Stefirisu 3 1 2 - - 1 -
Merghindea I\D/I:;;lzlndeal 15 14 1 3 3 4 4
I 4 3 1 1 - 1 1
Frumos
Marpod 14 14 - 1 3 g
Marpod I Hbay 2 1 1 1 - - -
Mihaileni 10 9 1 3 - 4 2
Metis 3 2 1 - - 2 -
Mih aileni Moardis 1 1 0 - - - 1
Ravisel 1 1 - - - 1 -
Salciu 1 1 - - 1 - -
Nocrich 21 18 3 3 4 5 ¢
Fofeldea 3 3 - 1 1 1
Nocrich Ghijasa de 1 1 - - - 1 -
Jos
Hosman 10 9 1 Y. 2 B P
Tichindeal 2 2 - - - 2 1
Rosia 35 32 3 8 7 1] [
Casolt 16 12 4 1 3 6 Y.
Rosia Co_rrﬁgel 3 2 1 - 1 | 1
Daia 18 14 4 2 3 y
Nou 28 22 6 4 3 14
Nucet - - - - - - -
Vurp ar Vurpar 25 25 - 4 3 12 [
Total 462 403 59 74 817 165 7\

Note: data in the table were communicated by each adtration in the analysed area.
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8. THE OCCUPANCY LEVEL (PUPILS/CLASSROOMS)

Another important aspect that illustrates thelitytand efficiency of the educational
process regards thaccupancy level of classrooms with studemtds phenomenon under
analysis reveals some significant features:

- there is a balanced number of the students ilagsiwom, around the value of
about 27 students/classroom, data registered #t\heof the entire area;

- this average number is mainly influenced by tagipular higher value, of 30,26
students/classroom, registered by schools locatedgnita town and in the communal
centres; yet, it expresses a favourable situatiahdomply with the objectives the Ministry
of Education, Research and Innovation is promotiinalso corresponds with the directives
and the current reality of the European Union;

- many other schools located in the rural areassterglower values of the
occupancy level, of about 24,65%, that indicates @Rkistence of threats induced by the
decrease in the number of elementary school papnjat

- school institutions that register a low occupatesel of pupils/classroom and,
therefore, a reduced number of pupils enrolledethéznd to become inefficient for the
educational process and risk to be closed;

- however, the presence of a large gypsy communitire analyzed area (whose
demographical behaviour is positive) reduces theeuatiate possibility of the decrease in
the number of pupils in the regional rural area.

9. SCHOOL INFRASTRUCTURE

Analysing the data regardingchool infrastructurein the area, it reflects the
existence of some educational institutions propedyipped, especially those located in
Agnita town (,A. T. Laurian” Technical College, Tlgementary School no.1) and others
located in the communal centres. On the whole biliglings of these school institutions
comply with the requirements of sustaining an appate teaching process. However, it
should be noticed that, lately, the investments siohool infrastructure have been
diminished, which is a negative aspect. There leen major upgrading works at only one
school, rehabilitation works at one school inskitaf as well, and a number of three schools
have benefited of financial support and moderniwatiworks. Not even one new
construction has been built for educational purposebecomes absolutely necessary to
start such works for all schools that require them.

Data about sports halls demonstrate them all bieingfional. Out of the 47 current
establishments, 35 are inappropriately locatedntheing arranged in place of classrooms,
therefore not disposing of enough space for spatisities. There are only 4 recently newly
built sports halls that have been built by govemmiadeinvestments. Thugyodern sports halls
turn out to be a useful and necessary facilitya®much educational institutions as it can.

10. THE SWOT ANALYSIS

A SWOT analysis of the educational element in Hadiu Valley area should
encompass the following major vectors:
Strengths:
- the existence of all educational levels prioteg®, from elementary to upper secondary;
- perceiving Agnita Town as the main educationatreein the region;
- the presence of a relatively well skilled/ spéezed workforce;
- the increasing rate of covering all levels of eation, elementary, lower and upper
secondary, as well as tertiary;
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- the decreasing rate of school drop-out;

- the positive assessment of the pupils regartiiagjtiality of education in schools;

- the broad network of specialisations in educatianmstitutions;

- the existence of several partnership relationth wither educational institutions
within the European Union.

Weaknesses:

- the decrease in the rate of covering all levéleducation, especially the high school
level;

- the decrease in the number of population of dcimpe

- the more accentuated phenomenon of quitting iegdh school based on economic
reasons; i.e. the teaching staff in high schopkeeally those located in rural areas;

- the presence of unqualified teaching staff inrtimal educational system;

- the insufficient wages of both the teaching stafid the staff who are indirectly
responsible for teaching activities as well asehebo work in administration;

- the lack of properly equipped sports halls in atons school institutions.

Opportunities:

- the variegation of qualifications/specializatiat®ll educational levels;

- as for future immediate regulations, educationsiitutions should be only employing
qualified staff for each subject/course;

- the adequate upgrading and equipping of allduea&tional institutions that lack in them;

- the preoccupation of legal institutions to proenatoad professional formation of people,
thus assuring flexibility on the work market;

- the implementation of a modern concept of prelasac management;

- the development of multiculturalism and interardt dialogue in educational institutions;

- reassessing the relationship with civil societifich is the provider of the potential quota
for progressing the educational act;

- the elaboration of some strategies for authamtitoriginal educational development.

Threats:

- the under-usage of human potential (usage bédogualifications);

- the restricted access to higher education dtleetoeed of financial support;

- the continuous presence of a significant sharengalified teaching staff, due to the
small incomes in this field.
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THE PARLIAMENTARY ELECTIONS IN ROMANIA
(NOVEMBER 30, 2008)

GR. P. POP

ABSTRACT. — The Parliamentary Elections in Romania(November 30, 2008)This paper
analyzes the essential aspects regarding the gaeveft and the results of the elections for the
Romanian Parliament (the Chamber of Deputies an&dmate), for the legislative period 2008-
2012. Many political parties, alliances, unions amtkependents took part in this action, with a
low turnout (only 39.20% of the total of 18,462,2fsted voters). Because of the general
electoral threshold of 5% and 8% for alliancesydwlo parties, the Democratic Liberal Party
(DLP) and National Liberal Party (NLP), one alliandhe Social Democratic Party + the
Conservative Party (SDP + CP) and a union, the Beatio Union of Hungarians in Romania
(DUHR), succeeded to enter the Parliament. Outheftotal of 6,886,794 valid votes, the
political alliance SDP + CP obtained 33.10% for @eamber of Deputies and 34.16% for the
Senate, then, in decreasing order, DLP had 32.36083.57%, NLP 18.57% and 18.74% and
DUHR had 6.17% and 6.39% (table 1). Due to thelteesbtained and the redistribution of the
votes received by the parties who had less tharit&first two parties eventually had an almost
identical number of deputies and senators: 11%arfdLP, 114 and 49 SDP + CP, then NLP is
represented by 65 deputies and 28 senators, andRy22 deputies and 9 senators. As for the
Chamber of Deputies, it must be highlighted thatuanber of 18 deputies representing the
organizations of national minorities, are addedpating to the Electoral Law, to the 316 MPs of
the above-mentioned parties, so the total numig84sdeputies. On the other hand, it should be
mentioned that the Romanian Senate is made up DWIF3, so that the reunited chambers of
the Parliament had a total of 471 legislators, whesritorial distribution is underlined in the
tables of this paper.

Keywords: Parliamentary elections, November 2008, deputesators, DLP, SDP + CP,
NLP, DUHR, territorial distribution, counties, ge@gphical-historical provinces.

1. INTRODUCTION

This paper is the seventh on this subject, writtéar 1989, when th&lectoral
Geography a component of the Social Geography from thel fadl Human Geography, as
a result of the removal of the former social antitipal regime, started to have an object of
study and, at the same time, to be permissivehiergeographical research. The first and
sixth papers were concerned with the election ofarem at the 1992 (Banat, §ana-
Maramurg and Transylvania) and 2008 (Cluj County) electiand were written by Gr. P.
Pop and V. Bodocan. The other four papers (autBorP. Pop) have in view the national
parliamentary(Chamber of Deputies and Senate) anesidentialelections of the years
1992, 1996, 2000 and 2004 (see References).

Unlike the previous situations (between 1990 a@@4®, when the parliamentary
elections took place at the same time with theigeesial elections, two significant changes
occurred in the electoral process in Romania stantvith 2008. First, as a result of the

! Babeg-Bolyai University, Faculty of Geography, 400006,ujapoca, Romania, e-mail:
grigor@geografie.ubbcluj.ro
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extension of the presidential term from four teefigears and the maintenance of the term for
the Chamber of Deputies and the Senate to fousy#dare were of course two dates for the
parliamentary elections, which took place on NovemBO, 2008, and for the presidential
elections, scheduled in autumn 2009. Second, #ati@h of the deputies and senators has
been made by uninominal vote.

In order to enter the Romanian Parliament, thet@ilecLaw kept the 5% threshold
from the previous poll (the year 2004). In 20085 theant a number of at least 344,340 votes
obtained for theChamber of DeputieBy any party from th&nique Classified List of Parties
(alliances, associations, communities, federatiforsms, parties, unions, etc). However, one
party, the Political Alliance Social Democratic fyar the Conservative Party had to obtain 8%
of the votes in order to enter the Parliament, ivig550,943 votes from the total valid votes. In
the case of thBenatethe threshold was 344,402 and 551,044 votesy tinelsame conditions.

Concerning the quantitative expression of 2008 parliamentary elections one
should highlight the fact that, both for the ChambeDeputies and for the Senate, thtl
number of voters listed on the electoral listas 18,464,274, of which 18,253,616 on the
permanent electoral lists, 181,336 on the suppléamgelectoral lists and 29,322 requested
to vote with the help of the ballot box.

Of the total number of voters from the electoratdi(18,464,274 persons), only
7,238,871 (39.20%) actually voted, which is a lawnbut. 97.1% of those who voted
(7,029,169 people) are persons listed on the perntaelectoral lists, 2.5% (181,068
persons) are those found on the supplementaryaists0.4% (28,364) voted with the help
of the ballot box. Of course, regarding the presasfovoters at the poll, generally speaking,
there was a higher turnout in the rural areas aspeoed to the urban areas, as well as
important differences from one county to another.

The following analysis has in view the main aspeegarding the elections for the
Chamber of Deputieand the SenateThe study ends with the most general conclusions
which are needed in such situations.

2. THE ELECTIONS FOR THE CHAMBER OF DEPUTIES

As mentioned before, there were a total of 7,28B,8oters, and there were
6,886,794 valid votes, 210,994 null votes and 133 )ihite votes.

The analysis of the elections for tBaamber of Deputieallows us to emphasize
a few general aspects (table 1):

Results of the 30 November 2008 Parliamentary Eléons in Romania, for the
Chamber of Deputies and the Senate, on political pees that obtained more than 1%
of the total valid votes

Table 1
o Chamber of Deputies Senate
Political MPs
party No. of % No. of No. of % No. of
votes deputies| votes senators

DLP 2228860 32.36 115| 2312358/ 33.57 51 166
SDP+CP 2279449 33.10 114 | 2352968 34.1§ 49 163
NLP 1279063 18.57 65 | 1291029 18.74 28 93
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DUHR 425008 6.17 22 440449 6.39 9 31
GRP 217595 3.16 0 245930 3.57 0 0
NGP-CD 156901 2.28 0 174519 2.53 0 0
Minorities 11086 0.16 18 - - - 18
Others 288832 4.20 - 70802 1.04 - -
Total 6886794| 100.0d 334 | 6888055 100.00 137 491

DLP = Democratic Liberal Party; Political Allian&DP + CP = Political Alliance Social Democratictiar
+ Conservative Party; NLP = National Liberal PamBtJHR = Democratic Union of Hungarians in
Romania; GRP = Greater Romania Party; NGP-CD = New 1@gae Party-Christian Democratic.

- due to the electoral threshold of 5% establisheatder to enter the Chamber of
Deputies at the 2008 elections, when the total rarnolp valid votes was 6,886,794, only
four parties succeeded: theemocratic Liberal Party(32.36%), thePolitical Alliance
Social Democratic Party + Conservative Par(@3.10%), the National Liberal Party
(18.57%) and thé&emocratic Union of Hungarians in Roman(é.17%). Together, they
summed up 90.2% of the options of the Romanianrspte

- only two parties received between 1 and 5% of/ttes - theGreater Romania Party
(3.16% of the total valid votes) and the New Getimnaarty-Christian Democratic (2.28%);

- according to the stipulations of the presenttelat law, 18 representatives of
the national minorities
also received seats in the
Chamber of Deputies.

Together, they obtained
DLP 11,086 votes, which
represent only 0.16% of
: 115 Political Aliance  the total valid votes
65 /334 SDP + CP - there were alsmther
deputies situations as a total of
P NLP 288,832 votes (4.20% of
the total valid votes) were
DUHR received by parties which
had less than 1% of the
114 Minorities votes, as well as by some

national minorities which

) N i iy ) . did not meet the demands
Fig. 1. Repartition of deputies on political parties, lacgons in of the electoral law.

November, 30, 200 In agreement

with the present legislation regarding the eleidar the Romanian Parliament, 334
people won seats for thehamber of Deputies316 persons (94.6%) belong to the four
parties which obtained at least 5% of the totaldvedtes, and 18 seats were assigned to the
national minorities established by the stipulatiohthe Romanian Electoral Law.

! The hierarchy was made according to the numbassifjned seats.
2 Official Bulletin of Romania, Part 1, Year 176 (XX)No. 820, December 5, 2008, p. 11-12.
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Taking into account the total number of 334 repméstd/es in the Chamber of
Deputies, one remarks that 115 seats (34.4%) wetheDemocratic Liberal PartyDLP),
114 (34.1%) to the Political AlliancBocial Democratic Party + Conservative PafyDP
+ CP), 65 (19.5%) to the National Liberal Party L22 (6.6%) to the Democratic Union
of Hungarians in Romania (DUHR) and 18 (5.4%) @ thinorities (table 1 and fig. 1).

Of course, regarding the representativity of thétipal parties in the Chamber of
Deputies, special attention should be given to tératorial distribution of the votes in
Romania, which may be analysed at the level oftiesiand geographical-historical provinces.

2. 1. Thedigtribution of deputies by palitical partiesat the level of counties

Numerically, the presence of deputies in diffel@omanian counties is determined
by the demographical size of the counties. Theyaedl situation is highlighted in the
synthesis given in table 2. Therefore, taking iatgount the total number of 312 deputies
from the 41 counties and Bucharest City (to whink should add 18 deputies representing
the national minorities and 4 representing the Roaradiaspora, reaching a total of 334
deputies), one notices the following:

- the highest number of administrative units (2558.5% of the total of 42) have
between 6 and 10 deputies, the counties ofiBaCluj, Constata, Dolj, Suceava and Tigi
being at the upper limit (10 deputies), while tleiaties of Botgani, Gorj, Sibiu, Valcea
and Vrancea are at the lower limit;

The distribution of the deputies and senators by gdical parties and counties at the
2008 parliamentary elections in Romania

Table 2
Chamber of Deputies Senate
Crt. »
" o o % o % % < o % o % I N
a|5|2|3|5|e|3|8/2|3|8]|%
1 | Alba 3 1 1 0 0 5 2 0 0 0 2 7
2 | Arad 5 1 1 1 g 8 2 1 0 0 3] 11
3 | Args 3 5 1 0 0 9 1 2 1 0 41 13
4 | Bacu 3 4 3 0 0l 10 1 2 1 0 41 14
5 | Bihor 2 2 2 3 o 9 1 1 1 1| 4| 13
6 | Bistrita-Nasaud 2 1 1 0 o 4 1 1 0 0 2 6
7 | Botzani 2 2 2 0 O 6 1 1 1 0 3 9
8 | Braov 3 2 2 1 0o 8 2 1 1 o] 4| 12
9 | Brila 1 3 1 0 0 5 0 1 1 0 2 7
10 | Buzu 2 3 2 0 of 7 1 1 1 0 3| 10
11 | Cara-Severin 2 2 1 0 Q 5 1 1 0 o] 2 7
12 | Gilarasi 1 2 2 0 0 5 1 0 1 0 2 7
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13 | Clyj 4| 2 0 10| 2| 1| 1| o] 4| 14
14 | Constama 3 2 0l 10 1 2 1 0| 4| 14
15 | Covasna a 1 ) B D 4 0 0 0 2 2 6
16 | Dambova 4 3 1 0 of 8 2 1 0 o] 3| 11
17 | Dolj 3 5 2 0 0f 10 2 2 1 0| 5| 15
18 | Galai 3 1 0 of 9 1 2 1 0| 4| 13
19 | Giurgiu 1 1 2 0 q 4 0 0 2 0| 2 6
20 | Gorj 2 3 1 0 0 6 1 1 0 o] 2 8
21 | Harghita 0 1 (0 4 0 5 0 0 0 2] 2 7
22 | Hunedoara 3 2 4 0 o 7 1 1 1 0 3| 10
23 | lalomia 1 2 1 0 of 4 1 1 0 0| 2 6
24 | lgi 4 5 3 0 0| 12 2 2 1 0 51| 17
25 | llifov 2 1 1 0 0 4 1 1 0 0| 2 6
26 | Maramurg 2 2 2 1 o] 7 1 1 1 0 3| 10
27 | Mehedin 2 1 1 0 o 4 1 1 0 o] 2 6
28 | Murg 2 2 1 3 0| 8 1 1 0 2] 4| 12
29 | Neam 4 3 1 0 0| 8 1 1 1 0 3| 11
30 | Olt 2 4 1 0 o 7 1 2 0 0| 3| 10
31 | Prahova 5 4 3 D D 12 2 2 1 o 5| 17
32 | Satu Mare 1 1 1 p D 5 0 1 0 1 2 7
33 | Silaj 1 1 1 1 0| 4 0 1 0 1 2 6
34 | Sibiu 3 2 1 0 g 6 1 1 1 o] 3 9
35 | Suceava 5 3 4 0 0 10 2 1 1 0 41 14
36 | Teleorman 2 p. y D D 6 1 1 1 0 3 9
37 | Timig 5 3 2 0 0| 10 2 1 1 0 4| 14
38 | Tulcea 2 1 1 @ 0 4 1 1 0 o] 2 6
39 | Vaslui 2 3 2 0 qQ 7 1 1 1 0| 3| 10
40 | Vélcea 2 3 1 @ 0 6 1 1 1 0| 3 9
41 | Vrancea 2 3 1 D 6 1 1 0 0 2 8
42 | Bucharest City 12 11 5 0 0 28 5 5 2 0| 12| 40
43 | Minorities 0 0 0 0 18 18 0 0 0 0 O 18
44 |Foreign Countries 2 1 0 1 0] 4 1 0 1 0] 2 6
Total 115|114 65 22 18 334 501 49 28 9 1B7 471

DLP = Democratic Liberal Party; SDP + CP = Sociahiocratic Party + Conservative Party, NLP =
National Liberal Party; DUHR = Democratic Union ofikfjarians in Romania.

- a number of 14 counties (33.3% of the total of glus Bucharest City) have
between 4 and 5 deputies. The counties of Bashisiud, Covasna, Giurgiu, lalogai,
lIfov, Mehedirti, Silaj and Tulcea have 4 deputies, and the countiédh, Braila, Carg-
Severin, Glarasi, Harghita and Satu Mare have 5 deputies;
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- in two situations (4.8% of the 42 administrativaits), in lai and Prahova
counties, 12 deputies represent the county in tmer®er of Deputies, while there are 12
deputies representing Bucharest City, a normahsgn considering the demographic size
of the capital city (2.4% of the 42 Romanian adsthaitive units).

Regarding the percentage of the parties whichredtdhe Chamber of Deputies at
county level, several specific aspects should lketimed:

- theDLP has 36.2% (113 in absolute numbers) of the 312ittepfrom the 41
counties and Bucharest City. It has 50% or morénfollowing counties: Arad (62.5% of
8 deputies), Alba (60% of 5), Sibiu (50% of 6), T§ntb0% of 10), Bisttia-Nasiud (50% of
4), Suceava (50% of 10), Neartb0% of 8), Tulcea (50% of 4), llfov (50% of 4),
Dambovia (50% of 8). Then, it has a weight between 40% %0 in the counties of
Carg-Severin (40% of 5 deputies), Hunedoara (42.9%)pfCIuj (40% of 10), Prahova
(41.7% of 12) and in Bucharest City (42.9 % of 2puaties). In contrast to the mentioned
situations, DLP is not represented in the Chambéeputies in the counties of Covasna
and Harghita, and it has a modest representaticgoine other counties, such asiiB;
Calaragi and Satu Mare (20% of 5 deputies in each), B{B@r2% of 9), laloma, Giurgiu
and Slaj (25% of 4 deputies in each), Mygrg25% of 8 deputies) etc;

- the second party, which has the same repregamias$ the previous one, is the
Political Alliance SDP + CP It has the highest representation in the courtieated in
Eastern and Southern Romania. Relative weights086 ®Dr more are recorded in the
counties of Biila (60% of 5 deputies), Galaand Args (55.6% of 9 deputies in each), Olt
(57.1% of 7), Constaa and Dolj (50% of 10 deputies in each), Vrance@c®a and Gorj
(50% of 6 deputies in each), lalami(50% of 4), then Vaslui and Biw (42.9% of 7
deputies in each), §a(41.7% of 12 deputies), andil@rasi and CargSeverin (40% of 5
deputies in each). Naturally, because of the higheght of the DLP in the administrative
units belonging to the geographical-historical pnoes of Banat, Transylvania, §aha
and Maramurg and of the presence of DUHR deputies in thesasatbe Political Alliance
SDP + CP is modestly represented in the countiearafl (12.5% of 8 deputies), Alba,
Satu Mare and Harghita (20% of 5 deputies in eaCh)j (20% of 10 deputies), Bihor
(22.2% of 9), Bistta-Nisaud, Covasna andatj (25% of 4 deputies in each), Boa and
Mures (25% of 8 in each);

- the NLP has 20.8% of the 312 deputies representing the Ramaounties and
Bucharest City. It has the highest representationhe counties of Giurgiu (50% of 4
deputies), Glirasi (40% of 5), then in Teleorman and Bgaoi (33.3% of 6 in each) and in
Baciu (30% of 10), then there are values below 30%h& dounties of Vaslui, Baa,
Maramurg, Hunedoara (28.6% of 7 deputies in each of thesat@s), lai and Prahova
(25% of 12 in each), Bsav (25% of 8), $laj, Bistrita-Nasiud, lalomia, llIfov, Mehedini
and Tulcea (25% of 4 deputies in each county)latsome cases, they have less than 15%,
as in the counties of Olt (14.3% of 7 deputieshdd\Mure, Neam and Dambova (12.5%
of 8 deputies in each county), Aggand Galé (11.1% of 9 deputies in each). As in the
case of the DLP, theational Liberal Party has no representatives fier€hamber of Deputies in
the counties of Covasna and Harghita;

- the DUHR has an average weight of 6.7% at the level oRbmanian counties
and Bucharest City (21 deputies of 312). In acomedawith the presence of the Hungarian
minority on the Romanian territory, it has the @ghweight in the counties of Harghita
(80% of 5 deputies, a county with cu 84.6% Hungapapulation in 2002) and Covasnha
(75% of 4, with 73.8% Hungarians), followed by Saflare (40% of 5, with 35.2%
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Hungarians), Murg (37.5% of 8, with 39.3% Hungarians), Bihor (33.8#9, with 26%
Hungarians), 8aj (25% of 4, with 23% Hungarians), Cluj (20% o0,1with 17.4%
Hungarians), Maramugg14.3% of 7, with 9.1% Hungarians), Arad and $ra(12.5% of

8 depuities in each, while the Hungarian populateggresents 10.8% in the former and only
8.6% in the latter).

To the number of 312 deputies representing thed®isn counties and Bucharest
City, one should add the 4 MPs representing the ahdans from foreign countries and 18
MPs representing the organizations of the citizeglsenging to national minorities, except
for the Hungarian minority.

Concerning theepresentation of the Romanians from abroad in the Chamber of
Deputies, one should underline that, according to the #imns of the Electoral Law, 4
seats for deputies have been established. Thetseveee given, after the redistribution of
the deputies, to two representatives of the Dentioctaberal Party, Mr.Brinzi William
Gabriel (placed first, with 48.1% of the total valid vatds Western Eurogeand Mr.
Lubancovici Mirceaplaced first, with 48.2%, idmerica-Australia The other two seats went
to Mr. Paryiru Tudor, from the Political Alliance SDP + CP (placed dhiwith 16.5% of the
valid votes, inEastern Europe-AsjaandKo6td Jozsefof the DUHR (placed fourth, with only
1.9% of the valid votes, iAfrica-Middle East. As a result of the totally illogical decision to
give this latter seat to the DUHR representatihe, thass media intensely criticized this
nomination in the first decade of December 2008wty that the candidate obtained only 34
votes of the total of 1768 valid votes in the elegitarea, as compared to the results of the other
candidates, which obtained much higher scores ®agk Herman, DLP, 32.3%; Stoica
Mariana, NLP, 31.5%, Schor Armand, SDP + CP, 18186

As for the deputies of the national minorities the seats were given to the
organizations which obtained at least 10% of trexteral score established at national
level, 21,722. Based on this request, the situatibthe national minorities which are
present in the Chamber of Deputies, in decreasidgroaccording to the number of the
valid votes they had, is the followihg

1. The Democratic Forum of the Germans in Rom&8490, GanOvidiu-Victor, 2502, Sibiu;

2. The Democratic Union of the Slovaks and CzechsomdRia 15 373, Merka Adrian-
Miroslav, 1 248, Bihor;

3.The Polish Union in Romani@ 670, Longher Gherbazen, 993, Suceava;

4. The Bulgarian Union of Banat-Romanist,039, Marcovici Nicolae, 855, Tigi

5. The Community of Lipovan Russians from Rom&293, Ignat Miron, 746, Tulcea;

6. The Pro-Europa Rroma Part4 ,037Paun Nicolag 668, Galg;

7. The Democratic Union of the Turkish Islamic TatafsRomania 11,868, Amet Aledin,
651, Constafa;

8. The Federation of Jewish Communities in Rom&#z893 Vainer Aurel, 560, Neatn

9. The Union of Croatians in Roman&004, Radan Mihai, 531, Cai&everin;

10.The Union of Serbians in Romani®,868, Popov Byan, 461, Tim;

11.The Union of Ukrainians in Romanid,338, Bucitstefan, 410, Maramuge

12.The Turkish Democratic Union of Romarfigd81 Ibram lusein 261, Constaa;

! The following information is mentioned: currentmiber, name of the organisation of the citizens
belonging to national minorities, number of votdsained by the organizations of the national
minorities, the family name and given name of thedidate who obtained the highest number of
valid votes, the number of valid votes and thetelet district (see th&" note from the page 3).
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13.The Association of Macedonians in Romahig814, Dumitrescliana 269, Neam

14.The Association of Italians in Romania - RO. AS.9,667, Grosaru Mircea, 244, Bgdai;
15.The Union of Armenians in Romanis8,892, Pambuccian Varujan, 218, Atge

16.The Cultural Union of Rusyns in Romarigb14, Firczac Gheorghe, 175, Hunedoara;
17.The Association of the Albanian League in Romahid2, Manolescu Oana, 166, Suceava;
18.The Greek Union of Romani@,875, Zisopol DrageGabriel, 137, Gala

2. 2. The digribution of the deputies by political parties at the level of geographical-
historical provinces

As it comes out from those presented above, themBba of Deputies of the
Romanian Parliament is made up by 334 deputieshadh 312 are the representatives of
the seven geographical-historical provinces of Ramand of the city of Bucharest, 18
represent the organizations of the citizens betungp national minorities and 4 have been
chosen by the Romanians from abroad.

Regarding the political colour of the 312 depufi®sn the provinces and the city
of Bucharest, one remarks the equality betweerDihe and the SDP + CP, each having
36.2% (113 deputies), followed by the NLP with 20.865 deputies), and the DUHR with
6.8% (21 deputies) of the total number of 312. @frse, at the level of geographical-historical
provinces, there are important differences, of Wwhiee choose to generally underline a few
significant aspects:

- in Banat (the counties of Tingj Arad and CaraSeverin), more than 50% of the
deputies are representatives of the DLP (52.2%etdtal 23), then the percentage values
of the other parties are of course decreasing 26rm% (SDP +CP) and 17.4% (NLP) to
4.3% (DUHR);

The distribution of the deputies and senators by ddical parties and geographical-
historical provinces at the 2008 parliamentary eletions in Romania

Table 3
Chamber of Deputies Senate

Crt. Geographical- a @ o
no. | historical provinces . E . % :% = . E . % - .
SEEEHEHEEIREE
1 | Banat 12 6 4 1 0 23 3 1 0 9 32
2 | Crisana and Maramuge 5 5 5 6 0 21 3] 2| 2 91 30
3 | Transylvania 21 15| 11| 14| O 61| 10 41 7| 28| 89
4 | Moldavia 25 28| 15 0 0 68| 10| 11| 7 0 28 96
5 | Dobrudja g 6 3 0 0 14| 2| 3 1 0 6 20
6 | Muntenia 22 26| 16 0 0 64| 10| 10| 8 0 28 92
7 | Bucharest City 1p 11 0 0 28| 5| 5 2 0 12| 40
8 | Oltenia 11 16 6 0 0 33 6 7 2 0 15| 48
Total 113| 113| 65| 21 0| 312 50| 49| 27| 9| 135| 447
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Minorities o O0| o O 18 8| 0| 0| O| O 18
Foreign Countries 2 1 0 1 0 4 0 6
Total 2 1 0 1| 18 22 1 0 1 0 24
General total 115| 114| 65| 22| 18| 334| 51| 49| 28| 9| 137| 471

- the provinces o€ri sana and Maramures (the counties of Bihor, Satu Mare and
Maramurg), analysed together, are characterized by thetlfettthe first three parties of
the Chamber of Deputies have each 23.8% of theédb®il deputies, while the DUHR has
28.6% (6 deputies out of the total of 21);

- the same as in Banat, the DLP is also fir§tramsylvania with 34.4% (21 deputies)
of the total number of 61 deputies of this geogiagthistorical province (the counties of Cluj,
Silaj, Bistrita-Nasaud, Mure, Harghita, Covasna, Byav, Sibiu, Hunedoara and Alba),
followed in decreasing order by the SDP + CP witt6% (15 deputies), DUHR with 23% (14
deputies) and NLP with 18% (11 deputies). Theraiteation is a consequence of the presence
of Hungarian population, as in the case of theiptsvprovince;

- in Moldavia (comprising the couple counties of Suceava and faaip Neam
and lai, Baciu and Vaslui, Vrancea and GaJaas well as in the next three provinces
(Dobrudja, Muntenia and Oltenia) and in the cityBafcharest, the MPs from the Chamber
of Deputies belong exclusively to the first thregties (as the DUHR is not represented)
(see table 3 and fig. 2). Of the total of 68 degmjtthese parties have in decreasing order
41.2% (SDP + CP, 28 deputies), 36.8% (DLP, 25 depuand 22% (NLP, 15 deputies);
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Fig. 2. The distribution of the deputies by political pastiand geographical-historical provinces at the
2008 parliamentary elections in Romania.
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- the parliamentary representation @ébrudja (the counties of Constanand
Tulcea), which has of course a lower number of tiep14, as compared to 68), is similar to
that of Moldavia, from the point of view of the \ghi. Thus, the first place belongs to SDP +
CP (42.9%, 6 deputies), followed by DLP (35.7%eputies) and NLP (21.4%, 3 deputies);

- Muntenia comprises four Carpathian, Subcarpathian and |alaounties
(Buzau, Prahova, Dambopd and Arge), five Danubian counties (Bifa, lalomia,
Calarasi, Giurgiu and Teleorman) and one county locatenuad the capital city (llfov).
The results are largely similar to those registeneMoldavia, as SDP +CP has 40.6% (26
deputies out of the total number of 64 deputiethefprovince), then 34.4% (22 deputies)
are representatives of the DLP and 25% (16 deputiese of the NLP;

- in the capital city of Romania Bucharest City — one remarks a certain balance
regarding the parliamentary representation in ten@er of Deputies of the first two parties, as
the DLP has 42.9% (12 deputies) out of the totatlmer of 28, and the SDP + CP, 39.3% (11
deputies). They are followed by the NLP, which dwaly 17.8% (5 deputies);

- as for the seventh geographical-historical progiof Romania, that @ltenia,
which consists of two Carpathian and Subcarpatbtamties (Valcea and Gorj) and three
Danubian counties (MehedinDolj and Olt), one may state that it is somet sdra fief of
SDP + CP, which holds 48.5% (16 deputies) out efttital of 33 deputies of the province,
followed by the DLP, with a third of the total, tha 33.5% (11 deputies) and the NLP with
18.2% (6 deputies).

3. THE PARLIAMENTARY ELECTIONS FOR THE SENATE

As in the situation mentioned for the Chamber opitees, there were 7,238,871
voters which presented for the ballot, out of wh&;B88,055 were valid votes. 92.86% of
these votes went to the parties which acquiredast|5% of the voters’ options, as follows:
2,312,358 votes (33.57%) for the Democratic Lib&aifty (DLP), 2,352,968 (34.16%) for
the Political Alliance Social Democratic Party +rServative Party (SDP + CP), 1,291,029
(18.74%) for the National Liberal Party (NLP) ardD4149 (6.39%) for the Democratic Union of
Hungarians in Romania (DUHR). The other 7.14% df tlotes went to the Greater

Romania Party (GRP), the

New Gene-ration Party-

Christian Democratic (NGP

-CD) and other parties
EHoLp (table 1).

Based on the
results obtained and then
137 Political Alliance  on the redistribution of
senatos SDP +CP the votes obtained by the

other parties to the first
NLP four political parties, the
137 seats of senators have
DUHR been assigned as follo-
wing: 51 (37.2%) to the
DLP, 49 (35.8%) to the
SDP + CP, 28 (20.4%) to

Fig. 3. Repartition of senators on political parties, at th the NLP an0_| 9 (6.6%) to
elections in November, 30, 2008. the DUHR (fig. 3).
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3. 1. Thedistribution of senators by political parties and administrative units

We have in view the main aspects regarding thé&deal distribution of the 135
senators representing the 41 counties and Buch@igst(table 2), while the other two
senators, to reach the total number of 137 senafioih enter the Romanian Senate, are the
representatives of the Romanian diasp&adéa Viorel-Riceardrepresentative of the DLP,
in the district Europe and Asia, placed first, wvi?s of the votes of the electorate, &ntta
RaymondNLP, America, Australia, Africa and the Middledtgplaced second, with 18.6%).
At the level of the counties and of Bucharest Qltg, 135 senators belong to the Democratic
Liberal Party - 37% (50 senators), then to thetiali Alliance Social Democratic Party +
Conservative Party — 36.3% (49 senators), the Naltibiberal Party - 20% (27 senators) and
the Democratic Union of Hungarians in Romania %6(% senators).

Of course, compared to the above-mentioned avesagees, there are obvious
differences in what the representation of sendigrgolitical parties at the level of counties
and of Bucharest City is concerned, as following:

- thus, theDLP obtained 100% of the seats assigned to Alba Coumtthe
Romanian Senate, that is the two seats of sen#iers56.7% (2/3)in Arad and Dambova.

In a significant number of counties, it has 50%ttaf total number of senators, as in the
counties of Timy (2/4), Cara-Severin (1/2), Cluj (2/4), Bista-Nasiud (1/2), Braov (2/4),
Suceava (2/4), Vrancea (1/2), Tulcea (1/2), latanfil/2), Glarasi (1/2), lifov (1/2) and
Mehedini (1/2). On the other hand, it should be stresbedl this party has no senators in
the counties of Satu Mareal§j, Harghita, Covasna, Bita and Giurgiu, while it shared the
same number of senators with the SDP + CP and kil other nine counties, those of
Maramurg, Hunedoara, Sibiu, Bogani, Neam Vaslui, Buzu, Valcea and Teleorman,
where each had 33.3% (1/3);

- as for the second party from the point of viefvtloe representation in the
Romanian Senate, thplitical Alliance SDP + CPR, one notices that it has more than half
of the number of senators only in Olt County, whiéreas 66.7% (2 out of the total of 3
senators), the third senator belonging to the DLFs also remarkable that this party is
represented by 50% of the senators in no lessitbamunties, those of Car&everin, Satu
Mare, Slaj, Bistrita-Nasaud, Vrancea, Tulcea, Bita, lalomia, llfov, Gorj, Mehediti
(each 1/2), Baw, Galai, Constam and Arge (2/4), while in the counties of Alba,
Harghita, Covasna,dGirasi and Giurgiu has no senators at all;

- the third place in the Romanian Senate belongth¢oNLP, which has 28
senators from all the Romanian counties and Bush&iy. They obtained the best results
in the counties of Giurgiu, a weight of 100% (2 aens out of 2), then in Bita and
Calaragi, with 50% (1/2 in each county), then, as mentibiethe case of the DLP, it has
one senator out of three in nine counties (Maramutenedoara, Sibiu, Bogani, Neam,
Vaslui, Buziu, Véalcea and Teleorman). One should also pointtioatt the NLP has no
representatives in 17 Romanian counties (E8everin, Arad, Satu Mare3lgj, Bistrita-
Nasiud, Alba, Mure, Harghita, Covasna, Vrancea, Tulcea, latamiifov, Dambovia, Olt,
Gorj and Mehediti);

- the 9 senators of thBUHR are the representativesf six counties in the
Romanian Parliament, normally in accordance withgresence of the Hungarian minority.

! The first number represents the number of seads &ed the second number, the total number of
seats in that county.
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Therefore, they represent the counties of Hargdrith Covasna, where they have 100% of
the senators (2 out of 2), then the counties oféyl(2/4), Satu Mare, #aj (each 1/2), all
with 50%, and Bihor (1/4), with 25%.

3. 2. The digtribution of senators by political parties and geographical-historical
provinces

The 135 senators elected at the 30 November 2@8iais in the 41 Romanian
counties and Bucharest City (other two senatorsesgmt the Romanian diaspora at the
level of continents) are distributed by geographitstorical provinces in the following
manner: Transylvania, Moldavia and Muntenia haver#0 (28 senators) each, Oltenia
11.1% (15 senators), Bucharest City 8.9% (12 seslatBanat and Ggana — Maramure
6.7% (9 senators) each and Dobrudja 4.5% (6 ses)dtable 2).

In opposition with the situation at national leuslentioned above at the analysis of
the county representatives (3. 1.), the distributid senators by parties and geographical-
historical provinces reflects certain specific ctderistics:
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Fig. 4. The distribution of senators by political partiesdageographical-historical provinces at the
2008 parliamentary elections.

- the DLP has the best parliamentary representation in th@adR@n Senate, in
Banat, where it holds 55.6% of the number of sesa{® out of the total of 9), then it has
41.7% (5/12) in Bucharest City, 40% (6/15) in Oiter85.7% (10 senators) in each of the
provinces of Transylvania, Moldavia and Munteni&, 3% (2/6) in Dobrudja and only
22,2% (2/9) in Cgana and Maramugea similar score with that of the DUHR,;
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- with only one senator less than the DLP, 49 caneh to 50, thePolitical
Alliance SDP + CPrecorded the highest weight of senators at thel lefvgeographical-
historical provinces in Dobrudja, where it has 56Pthe total number of senators (3 out of
6), then followed by Oltenia (46.7%, 7/15), Buclsr€ity (41.7%, 5/12), Moldavia
(39.3%, 11/28), Muntenia (35.7%, 10/28), Banat @ngana - Maramure(33.3% in each,
or 3 out of 9). The lowest representation of thiditigzal alliance has been recorded in
Transylvania, where it has only 25%, or 7 out & thtal number of 28 senators, similar to
the Democratic Union of Hungarians in Romania;

- compared to the national average of 20% (27 teemaut of 135), théNLP
recorded better results in only three Romanian ggaddcal-historical provinces: Muntenia
(28.6%, with 8 senators out of 28), Moldavia (258/28), and in Cgiana and Maramuge
(22.2%, 2/9). The parliamentary representationhim $enate is below 20% in Dobrudja
(16.7%, 1/6), Bucharest City (16.7%, 2/12), Tramnagia (14.3%, 4/28), Oltenia (13.3%,
2/15) and Banat (11.1%, 1/9);

- according to the distribution of the Hungariaational minority on the Romanian
territory, the representation of thegUHR in the Senate is limited to only two Romanian
geographical-historical provinces, Transylvaniagrehit has 25% (7/28) of the total number of
senators and then in §xha and Maramugewith 22.2% (2 senators out of the total of 9).

4. CONCLUSIONS

The analysis of the setting up of the Romaniariidaent for the period 2008-
2012 as a result of the elections held on Novengfkr2008, allows us to emphasize
several specific characteristics:

- the quantitative expression of these electiodécates that the number of voters
registered on the electoral lists was 18,464,2@hbth the Chamber of Deputies and the
Senate. However, due to different personal reagsbagurnout was only 39.20%, or a total
of 7,238,871 voters. The turnout was a little hghler in the rural areas than in the urban
areas, and there were important differences betwrercounty and another;

- of the total number of people who expressedr thkictoral option (7,238,871
persons), the total number of valid votes was 6886 For theChamber of Deputigs
33.10% of the votes went to the Political Alliarféecial Democratic Party + Conservative
Party (SDP + CP), 32.36% to the Democratic Lib&aity (DLP), 18.57% to the National
Liberal Party (NLP) and 6.17% to the Democratic dsniof Hungarians in Romania
(DUHR), while for theSenatein the same order of parties, the percentagestes were
34.16%, 33.57%, 18.74% and 6.39% (table 1);

- based on the results of the elections and thistrébution of the votes given to
parties which did not reach the Romanian Parlian{est they obtained less than the
required minimum of 5%) to the four parliamentasartes, theChamber of Deputiewas
made up by 334 MPs, of which 115 (34.4%) are timesentatives of the DLP, 114
(34.1%) represent the Political Alliance SDP + 68,(19.5%) belong to the NLP and 22
(6.6%) to the DUHR. Another 18 deputies (5.4%) espnting the national minorities are
added in view of the stipulations of the Electdrav;

- the setting up of the Romani&enatetook place under the same conditions
regarding the results and the redistribution oégdb the parties which obtained at least 5%
of the valid votes (table 1). The Senate consisis3@ MPs, of which 51 (37.2%) represent
the DLP, then 49 (35.8%) belong to the Politicaligkice SDP + CP, 28 (20.4%) to the
NLP and 9 (6.6%) to the DUHR (fig. 3);
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- an important part of the study is concerned i distribution of deputies and
senators by political parties and at the nationdl iaternational (the Romania diaspora) level,
then by counties and geographical-historical pr@egn In this regard, one should underline that
there is a total of 334 deputies in @damber of Deputief which 312 (93.4%) are the
representatives of the 41 counties and of Buch&iggt or the seven geographical-historical
provinces and Bucharest City, 18 (5.4%) belongh® national minorities and 4 (1.2%)
represent the Romanian citizens from abroad (inetbetoral districts of Western Europe,
America-Australia, Eastern Europe-Asia, Africa-iieldle East). The situation of ttf&enatds
much simpler, as only 2 (1.5%) out of the totall8¥ senators represent the Romanians from
abroad (the electoral districts Europe, Asia andtAeca, Australia, Africa, the Middle East);

- regarding the distribution of deputies and sersatt the level of counties and
geographical-historical provinces (well represertethe tables 2 and 3 and in the figures 2
and 4) one remarks generally that the DLP has laehigepresentation in the counties of the
geographical-historical provinces of Banat,s@na - Maramurgand Transylvania, while
the Political Alliance SDP + CP has better scored/pldavia, Dobrudja, Muntenia and
Oltenia. The NLP obtained a higher result than ttagional average in Gana -
Maramurg, Moldavia and Muntenia, while the DUHR has MPsturaly, from
Transylvania (the counties of Brv, Cluj, Covasna, Harghita, Myreand Slaj) and
Crisana - Maramurg(Bihor, Satu Mare and Maramygjeand also Arad County.
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CULTURAL LANDSCAPES IN THE HILLS OF CICEU
(SOMESULUI MARE HILLS)

ILEANA CRISTINA CR ACIUN*

ABSTRACT. — Cultural landscapes in the Hills of Ciceu People have intensified
environmental change since their coming into beimgl the development of agricultural
technologies and inventions. Thus, the progressupotivilization led to the transformation of
natural landscape into a cultural one. This repitssthie mirror of the society and it can be
defined as a group of elements under the incidehttee anthropic component, according to its
economical, social-cultural or military needs aadlived by total or partial modification of the
natural landscape. Human intervention in the laaqois@nd upon natural elements of the Hills of
Ciceu, through the process of agricultural use efttrritory, of the land clearing, of the
development of the residential areas as well #sofvays of communication, led more and more
to the replacement of the natural landscape watbthilt one. Once the civilizations appeared,
modified landscapes have begun to be acknowledmmmbpted, recorded, belonging to the
specific of each human being, belonging to bottamrénd rural environment. The panoply of
their representations is various, the more so esethre continuous modifications of the
landscape’s view, modifications in the sense ofiutiem of one component or of a set of
components, in the end, of the alteration of theldaape’s quality and the quality of the
consumers of those landscapes.

Keywords:natural landscape, cultural landscape, Hills of Gice

1. THE HILLS OF CICEU. GENERAL ASPECTS

The Hills of Ciceu represent the Northern-Easteub-unit of the Somgan
Plateau. They are delimited to the West by thesHill Silatruc, the summit Breaza and
Lapus DepressionTibles Mountains are located to the North, in the East Hlills reach
llisua Valley, while the southern limit is given by tBemaului Mare Corridor.

The altitude of the hills is between 500 and 700anmaximum altitude being
recorded by the Byura Ciceului (780 m), while in the central pahie tmaximum altitude
being reached by the Sarii summit (763 m). The hydrographic network bétanalysed
region is dense, the parallel summits which desdend North to South, to the corridor of
Some coming out in relief.

Predominant in the landscape are the Miocene fangalso being the oldest in the
region, followed by the Helvetian, representeddanty clay, sands and conglomerates located
in the Northern part, while, in the Southern phet hewest formations belong to the Badenian
and the Buglovian. There are also the volcanis faterposed among sands and clays.

The relief and the climatic influences lead to &mrage annual temperature with
decreasing tendencies from ®5n the lower areas of the corridor of SgnieMare to 7C
or less in the mountain area. The quantity of piations varies around 650 mm/year (Gr.
Pop, 2001, p. 161).

! Babg-Bolyai University, Faculty of Geography, 400006ujd\apoca, Romania,
e-malil: ileana.craciun@geografie.ubbcluj.ro
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2. POPULATION AS THE MOST IMPORTANT GENETIC FACTOR OF
THE CULTURAL LANDSCAPE

People has acted upon the landscape in their ot@rests, by modifying it, thus,
the landscape becoming more and more a built lapgsching that can be seen also in the
Hills of Ciceu, through the process of agricultunak of the territory, of land clearing, of
the development of residential areas and ways ofnzonication, all these being factors
leading to the emergence of cultural landscapes.

2. 1. The population

a. Numeric evolution of the populatiohe intensity of modifications in the
territory is determined by the number of inhabitartheir temporal-spatial evolution, the
type of activity reverberated and the way of using area (W. Schreiber, L. &yut, T.
Man, 2003, p. 50).

The studied area is made up by 8 administrativés URietru-Rarg Uriu, Ciceu,
Mihaiesti, Ciceu-Giurgeti, Negrilesti, Caianu Mic, Spermezeu and T&tla), grouping 36
places. The evolution of the number of inhabitamés analized on a five - year period
(between 2003 and 2007).

1 } Muntii Rodnei
Muntii Tiblesului

Legenda
Limita unitatilor administrativ-teritoriale

Limita Dealurilor Somesului Mare
. Limita subunitatilor geografice

Cai de transport ~—~ Cursuri de apa

D“l“mr! europene Reteaua de agezari
Dmmu.r! ﬁa!lonale O Orase

Drumuri judetene @ Sate - centre de comuni

Linii ferate UAT din cadrul Dealurilor Ciceului

Fig. 1. Hills of Ciceu. Territorial map.
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Within  the territory, the
population decreased from 25,691
inhabitants in 2003 to 24,683 in 2007,
€000 1 namely with 968 inhabitants in the entire
—l E period of time, so, at the level of the
0 H M administrative units, 6 of them recorded
a decrease of population (Petru Rare
000 H Negrilesti, Ciceu-Giurgsti, Ciceu Mihi-
iesti, Caianu Mic and Térlua) and 2
0 communes (Uriu, Spermezeu), recorded
“slight” increases (fig.2). The evolution
100 H of the number of inhabitants in the
analyzed communes of the Hills of Ciceu
0o H was not constant, but by progressive or
regressive leaps
Loz -H b) Density of population.lt
represents the indicator reflecting the
demographical evolution of the commu-
nes related to their surface. Because the
surface of the administrative units remai-
ned the same during the five-year survey
Fig. 2. Numeric evolution of population within — 2003-2007, the surface recorded in
the Hills of Ciceu between 2003-2007. 2003 was taken as a base. The 0n|y
exception was Petru Rarecommune
where the surface was modified in 2007.
Thus, in 2003 the density values were between&iHabitants/krh (Tarlisua)
and 77.84 inhabitants/K(Petru Rarg. Higher densities were registered at Uriu 74.99
inhabitants/krfy Ciianu Mic 76.12 inhabitants/Kmwhile at Negrilgti 43.14 inhabitants/kfy
Spermezeu 38.58 inhabitantsfnTiceu Giurggti 33.52 inhabitants/kf lower densities
were registered by mentioning that Ciceu Hiékti became a commune 2005, thus the
values of density were modified and in 2007 thehbgy values were at Petru Ral®3.34
inhabitants/krfy, Uriu 76.36 inhabitants/kimSpermezeu 56.83 inhabitantsAu@iianu Mic
54.62 inhabitants/kf Negrilesti 41.38 inhabitants/kmand the lowest values at Tada
22.65 inhabitants/kfn Ciceu-Giurgsti 32.77 inhabitants/kfand Ciceu Mibiesti 39.79
inhabitants/krf.
¢) Agricultural density The anthropogenic pressure over the geographitstape
of the Ciceu Hills (an areal with an agriculturaloaomy) is rendered evident by the
agricultural surface which is due to one inhabitdiiis indicator points out high pressures
at Petru Rare (0.50 ha/inhabitant), &anu Mic (0.96 ha/inhabitant), Uriu (0.84
ha/inhabitant), and relatively lower pressures #&eC Giurgati 1.83 (ha/inhabitant),
Tarlisua (1.81 ha/inhabitant), Negrte (1.71 ha/inhabitant), Ciceu-Mikesti (1.61
ha/inhabitant) and Spermezeu (1.41 ha/inhabitant).

5

Char Mie
can-blihde st
Hegrlegti
Petos Rareg
Spermezen
Tasligua

Uriu

C!ceu-l:'uu.rgt;u

~

% The great range of decrease and increase in whaenws the numeric evolution of population are
due to the administrative and territorial modifioas: the villages Dobricel and Dunibita as part
of Caianu Mic commune were transferred to Spermezeu ammm(Law 139/2007); Ciceu
Mihaiesti, Ciceu-Corabia and Lejé separated from Petru Rareommune and they made up a
separate commune (Law 67/2005)
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d) Physiological density.High pressures are registered in the following
communes: Petru Rar€0.25 ha/inhabitant), Negriie (0.35 ha/ inhabitant), Téaslia (0.37,
ha/ inhabitant), Uriu (0.40 ha/ inhabitant), and/éo values were registered aiighu Mic
(0.44 halinhabitant), Spermezeu (0.50 ha/ inhat)it&iceu-Giurgeti (0.57 ha/ inhabitant),

Ciceu Mihiiesti (0.60 ha/ inhabitant).
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Fig. 3. Hills of Ciceu. General density of the populatior2B07.
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Fig. 4. Hills of Ciceu. Agricultural, physiological and dogical density in 2007.
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3. CULTURAL LANDSCAPES IN THE HILLS OF CICEU

The cultural landscape represents an areal pertbiv@eople and which aspect is
the result of the action of the interaction of thatural and/or anthropological factors
(Maguelonne Dejeant-Pont, 2008 p.19). Spatial imaiethe contemporary rural
environment of Ciceu Hills (K. Noga, Monica Piotrska, J. Taszakowski, 2008 p.43), is
the result of the multidirectional anthropogenitiaties realized in deep correlation of the
social-economic environment with natural conditions

From the typological point of view, within the semed areal the following types
of landscapes are to be met: habitational, agrticallt non-agricultural and non-landscape.

3. 1. The habitational landscape

a) Human dwellings According to A. Maier (2001, p. 96), the continuiigment and
an active transformation factor of environment étimas to local communities’ requirements
but also to the requirements of the
society, thevillage was always the
dominant element of the concerns
of the humanized landscape of
Someaan Plateau.

Natural favorable condi-
tions permitted, from early times,
the fixation and the continuity of
the human element (dwellings)
their existence being certified,
either by the archeological investi-
gations, accidentally discovered, or
] as a result of some systematic dig-
1 gings, or by documentary historical
records which “officially attested” their
existence (A. Maier, 2001, p. 96).

Because of a long evolu-
tion process, 36 villages are present
in the Hills of Ciceu; the villages are included 8nadministrative units. In theory, 5.3
villages belong to one commune. Confronted by #ivisrage and according to the natural
and social and political particularities a greatedsity appears (W. Schreiber et all, 2003
p.61): Uriu and @anu Mic communes are made of 4 villages, whileriP&®arg and
Ciceu-Giurgeti communes comprise 2 villages each; Ciceudigti, Negrilesti 3 villages,
Spermezeu 8 villages and Téauia 10 villages.

igSHmanized landscape in the area of the Borleasa
village from the Somgilui Mare Hills.

b) The extent of the dwellingss defined by the number of inhabitants (the
demographical potential) is of a great importancéhe formation of a hierarchical system
of the places and in explaining the valorizatioolation patterns of the agricultural areas.
The extent of the villages comprises direct cotiafs with the economical potential and
the degree of valorization of the lands belongiogthte estate of the communities, in
comparison with the action of the natural and ddustorical factors. In time, these
contributed to the increase or to the decreaseafdmographic potential (A. Maier, 2001, p. 101).
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According to A. Maier (2001, p. 101), the demodriappotential of a dwelling
area and its evolution in time permits to group\iiages in 3 categories according to their
extent: Small villagequnder 500 inhabitants) comprise, for the surveaeal, 16 villages
(Ciceu Corabia, Lelgi, Hasmasu Ciceului, Purgrete, Halma&u, Lunca Borlesei,
Piltineasa, Sita,Sesuri Spermezeu Vale, Agsi, Cireai, Lunca Siteasd, Moliset,
Oarzina, Racate, Sendroaia). Among these there is a small villageden#p of fewer than
100 inhabitants named Lunca Borlesei - made ugy afiBabitants.

Small villages, during their entire existence btwer fingerprint of some limited
functions (mainly the agricultural function) andbav level of such functions due to modest
demographical potential, on one hand, and the desance of the individual property,
thus the lack of motivation of the agriculturaligity, namely of the disappearance of their
existence after the year of 1962, on the other ljanMaier, 2001).

There are 16niddle-sized village¢501-1500 inhabitants): Ba Ciceu-Miliiesti,
Uriu, Cristestii Ciceului, llisua, Ciceu-Giurggi, Breaza, Dumbiveni, Negrilati, Caianu
Mare, Ciceu Poieni, Dobric, Dobricel, Dunglita, Tarlsua and Agrig.

Big and very big village$1501-3000 and over 3000 inhabitants) include a@hly
places: Reteag,d&anu Mic, Ciceu-Giurggi and Spermezeu.

c¢) Densityin the analysis of spatial repartition of dwelngonstitutes one of the
important indicators. The prevalence of small anddbe-sized villages which adapted
themselves in historical time to the real condsiar relief fragmentation and land use (A.
Maier, 2001, p. 110), indicate that the Hills ofc@i are part of the area categories with
high densities (country average value is 5.6). Towest values are registered for
Spermezeu commune, namely 1.1 villages / 108 Kiteu Giurggti 3.8 villages/100 krh
Negrilesti 4.9 villages/100 krh, and the highest values are registered in Cicehaibiiti
commune 8.6 villages/100 KmUriu 8.3 villages/ 100 kM Petru Rarg 6.6 villages/100
km?, Tarlisua 6.2 villages/100 kinCiianu Mic 5.4 villages/100 kf

d) The estate of the village§ he reason of existence of a dwelling constitates
important element in place — space analysis (Wrelloér et all, 2003, p. 62).

There are 36 villages in the Hills of Ciceu. Thegiages summed up an estate of
531.56 k, meaning 14.76 k?fplace.ln two villages we remark high values, 26,50%km
above this average: Ciceu GiugtieDumbtiveni (Ciceu Giurggti commune); 20.22 kfin
3 villages: Negrilgti, Breaza, Purirete (Negrilgti commune); 18.65 kfin 4 villages:
Ciianu Mic, Giianu Mare, Ciceu Poieni, Dobric §@nu Mic commune); 16.08 Knin 10
villages: Tarljua, Agries, Agriesel, Borleasa, Cirga Lunca Steasd, Moliset, Oarzina,
Racatesu, Sendroaia (Tarfua commune); 15.04 Krin 2 villages: Reteag Ba (Petru
Rareg commune), while, in the category of villages watkmaller estate as compared to the
average value with 12,07 Knthere are 4 villages: Uriu, Cristé Ciceului, Hismasu
Ciceului, llisua (Uriu commune); 11.66 Knin 3 villages: Ciceu Mikiesti, Ciceu Corabia,
Lelesti (Ciceu Mihiiesti commune); 8.70 kfnin 8 villages: Spermezeu, Dobricel, DuriNita,
Halmasau, Lunca Borlesei, #tineasa, Site§esuri Spermezeu-Vale (Spermezeu commune).

e) Form, texture and structure of dwellingsvere conditioned by the real
adaptation to natural conditions (relief, waterimgs) as well as to social-political
conditions (W. Schreiber et all, 2003, p. 63).

The predominant forms are irregular polygonakgin circular, rectangular, complex),
which proves a spontaneous way of dwelling theepladgth a progressive expansion of its
precincts. From here, there results an irreguidute of villages (W. Schreiber et all, 2003, p.
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63), thus the following places are identified: ReteBaa, Ciceu Mildiesti, Ciceu Corabia, Sita,
Uriu, Cristatii Ciceului, Hismagu Ciceului, llsua, Ciceu Giurggi, Breaza, Dumlaveni,
Negrilesti, Purdrete, Gianu Mic, Gianu Mare, Tarlua, Agrie, Agriesel, Borleasa, Cirag
Lunca Steasd, Moliset, Oarzina, Bcatesu, Senroia, Ciceu Poieni, Dumiwita. The structure
of the villages, on the whole, is spread, the géi& being settled along valleys in small
depression basins, with a certain tendency of gngufhe farms in precincts, and on the
Northern part of Breaza and Borleasa there ista quiigh degree of dissipation.

In W. Schreiber’s opinion (2003, p. 63), there fwe structural areas for all the
villages: a nucleated central area, with compasttezsdencies and which represents the old
nucleus and a peripheral spread out area, eveipatsd, with large areas among buildings,
area made up of gardens or fields.

3. 2. The agricultural landscape

The support of biological existence of humanityépresented by the agricultural
land. This includes arable lands, orchards, and-dnowing nurseries, vineyards, and
wine-growing nurseries, grazing fields and hayfeld

In the Hills of Ciceu, the main occupation of tleal population is the agriculture.
Thus, in 2003, in the Southern part of the survawgibn, the agricultural area registered a
percentage of 63.6% and 84.7% for the following mumes: Petru Rage Ciceu-Giurgsti,
Uriu, Negrilesti, Caianu Mic, while in the Northern part, at Té@da and Spermezeu, there were
registered values of 41.0% and 48.1%. Comparinglake of 2007 with the previous ones, we
remark a diminution for a group of administrativetsi such as: Petru Rar&Jriu, Gaianu Mic,
Ciceu-Giurgeti, an increase for Spermezeu, and constant vedud@rlisua and Negrilgi.

Unlike 2003, in 2007 there registered a decredstheo arable areas (from the
agricultural surface) at Spermezeu, while, forfillowing communes: Petru RareUriu,
Caianu Mic, Ciceu-Giurggi there was an increase, and the same values maigained
for Ciceu Mituiesti, Tarlisua, and Negrilgi.

The majority of non-arable agricultural areas mrade up of grazing fields and
hayfields. Their values are different. The grazieids are diminished during the surveyed
period (2003 — 2007) for Petru RgrdJriu, Spermezeu, Ciceu-Giukgie they register an
increase at fanu Mic and they are the same at Negfiil€iceu Mihiiesti and Tarlsua. For the
hayfields there is registered an increase at Speunériu, Ciceu-Giurgéi and a decrease at
Caianu Mic, Petru Ragg while at Ciceu-Miliiesti, Negrilesti, Tarlisua the values are the same.
In 2003 confronted by 2007, on the surveyed ateadet was an increase of the surface of
orchards and fruit-growing nurseries at Uriu, Sperenl, Ciceu-Giurgé, a decrease at Petru
Rare, and the values were the same at Ciceuaditi nd Negrilati, while at Gianu Mic,
during the five-year studied period, the valuegpaesent only for the year 2003.

The orchards were spread in time, further anchéurfrom the dwelling areas,
mostly on the hills that were exposed to the sgplacing, most of the time the grazing fields,
the hayfields and the old, abandoned vineyardeeuncultivated agricultural terraces.

3. 3. The non-agricultural landscape

a) Forest landscapeAnthropogenic, progressive pressure on the woddtde
systemic reduction of the surface occupied by thest of the forest landscape on the
whole. Wide land clearings were done especiallyhin 19" century when the need of
wood and agricultural land became more and morenirg
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We found that in 2007, in the Hills of Ciceu, tweoden area remain almost the
same in the area ofa@nu Mic commune(15.2%), Spermezeu commune(22.2%y
commune (22.7%), Negrig commune (24.0%), Ciceu Mikesti commune (26.5%), Petru
Rareg commune (28.5%), the highest value of the foregetation being present at Téuk
(40.7%) and Ciceu-Giurgt (31.3%).

The most spread types of wood are: mountain beech
forest with Mull flora on skeleton SO“S, of middle Surfaces occupied by

productivity, followed by hill beech forest with dhulora forests in 2007
and hill beech forest on skeleton soils. We condiaiat these Table 1
(along with normal oak grove with mull flora) argettypes Commune Forests
of woods most valuable from the productivity andodo

quality point of view. In what concerns the conttguof Ha | %
these types of woods we have to mention that peechp | Petru 857 | 285

forests are stable formations. Natural regeneratibrthe | Rare

main species (the beech and some hard or smoottsya Uriu 1098| 22,7
well when the treatments are well done and whennibiks gf’izzzeze” 1570 226
al

made in order to help natural regeneration (neesdime areas) Mic 1126| 15,2

are done in dug time anq as many time as it isssace. . Tarisua 6548 40,7
Ecological densityln the surveyed areal the highes Ciceu-

density is at Tarjua 1.79 ha/inhabitant, and the lowest is &t Gjyrgesti 1693 | 31,3

Petru Rarg 0.23 ha/inhabitant, while at Uriu is 0.29 haf Cicey

inhabitant, Gianu Mic 0.27 ha/inhabitant, Spermezeu 0.3 Mihaiesti 927 26,5

ha/inhabitant, Negrikgi 0.58 ha/inhabitant, Ciceu Mifesti Negrilesti | 1456 | 24,0

0.66 ha/inhabitant, Ciceu-Giurge0.97 ha/inhabitant. Source: Office of Cadastre

b) The landscape of the ways of communicafitie. and Real Estate
entire territory of the hills of Ciceu gravitateswards the Publicity of Bistrta-
major axis of circulation of the Corridor of Sognke Mare; Nasiud.

the local rural roads mount along the valleys ® rtiountain

(Gr. Pop, 2001, p. 164); the rural roads are mddehble stone and soil. The railway is
present in Petru Ragend Uriu communes, and on small areas there ademiaed roads
made of road stones (basalt, andezite etc.) arfthtisfor the increase of the transportation
speed (Flavia Stoica, W. Schreiber, 2008, p. 36).Have to mention a lot of swing bridges
made up of fixed boards on metallic cable perngttthe passage of people over water
courses.

3.4. The non-landscape

Any type of activity of transforming the naturakpurces brings to the landscapes new
appearances and functions. When a traumatism ifettie body of a landscape becomes
decisive, overwhelming by its consequences, itdd¢adhe registration, as a paradox, of the
statute of “non-landscape” (as Philippe Reyt qudtedl Dinci, 2005, p.52 proposes).

The non-landscape represents a remaining of thétatiah and productive
landscape. In the Hills of Ciceu it is fragmentde modifications being due to the process
of agricultural use of the land, to the land clegsi, to the development of the dwellings
and of the communication ways.

Thus, the land clearings, intensive grazing affigmint manners of cultivation of
the land in certain slope and lithologic conditionBuenced the morphogenetic processes,
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changing here and there the natural way of reliefution. As conclusive examples there are
the processes of accelerated erosion, the sdi @id the occurrence of some anthropogenic
forms. As a result of the intensification of th@&bn processes, the soil-vegetal covering
was removed, sometimes till the exposure of thergat rocks, favoring (P. Tudoran, 1978,
p. 58) soil drifts (bank erosion) from Borleaséiatiu Mic as well as the development of some
precipices on volcanic tuffs.

As a result of the massive soil drifts also steted by diapirism phenomena,
namely by the dissolution of the salt that emergethe surface of the soil, the permanent
lake, Ceitele, was formed, located in the upper part of titeriiver area between glia
Valley and Somgul Mare (P. Cocean, Rodica Danciu, 1994, p. 50) iftensity of the said
processes is due to long time irrational use afiddoy the small property that were working
on a speculative basis, a crucial role playingdherstress of the lands in comparison with
natural possibilities of soil recovering, namely thrazing - mono-cultivation, and sudden
change of the way of soil use (P. Tudoran, 19788p.

Intensive grazing is an activity with deep impastiothe slopes, the installed
disequilibrium being proportional to the animal digy (sheep, cattle, goats) on the area.
Pluvial denudation is installed on the paths anudowaways of made by animals covering
the hill slopes and mountain slopes, leading tdr th@mage by gullies formation (Valeria
Amelia Velcea, Mrioara Costea, 2006, p. 123). We remark the guli@anu Mic and
Térlisua as well as the active gully from Agrie

The natural area is more and more affected byetimmomical activity of people,
who, by their interventions modify the geographitahdscape. In order to avoid land
degradation, as well as the balance between diffexemponents of the landscape it is
necessary to know the geographical conditions@fktirveyed territory.

4. CONCLUSIONS

The predominant cultural landscape is, in the HifiCiceu, the agricultural one,
thus, agriculture being the main occupation ofrtival inhabitants.

Even if the Romanian rural area dealt with a massiepopulation in the second
period of the 28 century, this areal has kept a great deal oféts@emographical potential
in the 36 rural places from the unit. There werentified many places belonging to the
category of small and medium places, the situatieimg due to the maintenance of the
private property form as well as due to a ratherdgpercentage of birth rate.

The network of the ways of communication is lessgettgped. The county roads
prevail, less the European ones and the railwdngs,latter not being part of the cultural
landscape.

Morphogenetic processes are present from plackte pthey being influenced by
land clearings, intensive grazing and different svaf/land cultivation under certain slope
and lithologic conditions and the change of thairadtsense of relief evolution.

The landscape generated by the human activiti@soi® and more transformed,
becoming in time more and more cultured.
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THE ARRANGEMENT STRATEGY — TOURISM DEVELOPMENT
AND CAPITALIZATION INM ARGINIMEA SIBIULUI REGION
(SIBIU COUNTY)

N. CIANGA!

ABSTRACT. — The Arrangement Strategy — Tourism Developrant and Capitalization

in Marginimea Sibiului. The study includes a synthesis regarding the aeraegt-
development strategy of the tourism in the settl@mef Marginimea Sibiului. The main
stages of the tourism development from this zoeepaesented, the methods of organization
and the associative components, the involvemeptaiects of arrangement with domestic
financing, but also with the European funds. Tttee,main directions of development are
highlighted, related to infrastructure, elaboratarprojects, creation of specialized units of
education and of an efficient system of informimgl gromoting the tourism product, with
a definite impact on a tourism level and generatiydevelopment. The effects, in time, will
be complex, with the development and with the sfifeening of the trust in the market
economy, manifested through the private initiatisfated to the rural tourism.

Keywords: tourism promotion, private initiative in tourisngurism industry.

1. INTRODUCTION

The geographical space belonging taryinimea Sibiului is characterized by a
diversity of natural conditions and by the indivédization, in time, of a predominantly
rural habitat, inhabited by a Romanian communitgrd;l one of the most interesting rural
civilization was developed, which has put its maggon a wide Carpathian and extra-
Carpathian area, through the development of mare time hundred villages, by practicing
the pastoral activities, but also by imposing theitsial component related to customs and
traditions. All of these were arguments, so thahediately after 1990, all these specific traits
would be noticed through the capitalization of theal tourism in an individual manner.

2. GENERALITIES

Unfolded between 500 — 2200 m, and made up of glaof mountainous units
of border, sub-mountainous depressions and cos;ddirginimea Sibiului offers complex
conditions of development, which have determinethtamse habitation, the individualization
of an original, habitual system, with a rural-paateivilization unique in Romania.

In the frame of this complex geographical ensemlite natural and anthropic
components were made up as tourism attractionsgrging specific arrangements, all
polarizing differentiated tourism flows, as typoicg dimension, regime of unfonding.

The very varied and spectacular tourism potentfathe mountainous relief is
distinguished, in whose frame the mountainous,igitgaelief and the height platforms are

1 “Babeg-Bolyai” University, Faculty of Geography, 400006usNapoca, Roumanie,
e-mail: cianga@geografie.ubbcluj.ro
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to be noticed. They are favourable to the stimatatif a mountainous tourism, in whose
frame the second Carpathian climatic mountainosmrte- Rltinis — was developed in 1895. It
is to be found even todat at the highest altitfelurized in its development and functioning
by the favourable climatic and the bioclimatic cibiechs, by the communication potential
and, not in the last turn, by the traditions ofgbicng tourism by the communities closed
spatially to Mirginimea Sibiului.

The hydrographic component imposes itself by theplex of the accumulation
lakes, but also by the mineral, hydro-chemical ve&aspecific to the geological structures of
Transylvania Depression.

The natural landscape is completed by the vegetabler in which the floor of
forests, but also of the mountainous sub-alpinedoea made up the support of agro-
pastoral activities, but also of the customs anttheftraditions related to these.

As an old space of habitation with a populationobging predominantly to the
Romanian human community, it imposes itself frooarism point of view by those 18
settlements (from which three cities aliste, Miercurea Sibiului, &inari), in whose frame
the both elementary habitat (households), as tkeeifép activities related to shepherding
were preserved, together with the traditions ardctistoms. All these confer originality to
the tourism offer and, as a result, impact and pafi¢ourism attraction, fact that imposed
the achievement of tourism arrangements which eblguantitatively and qualitatively
and adapted themselves to the tourism market.

The situation of the tourism material basis (areangnts) in 2008 is a reflection of
the state of things in this field, expressing ataiar notion of the tourism potential’s
capitalization, depending on the succession ofralrar of phases, qualitatively different:

In the period before 1990, a tourism coordinatethb state institutions — Ministry of
Tourism, C.O.T. (the County Office of Tourism), N&itry of Education — was developed,
which had in keeping the tourism arrangements fRétinis resort (the most complex and
extended tourism structure arranged as part &rfigMimea Sibiului and the second from
county, following that of Sibiu city); the 6 chadetituated in the geographical mountainous
area afferent to Btginimea Sibiului (Fantanel&anta, Gatul Berbecului, Ciupari, Valea
Sadului, Preajba) and the 6 school camps patrorbyettie Ministry of Education and by
Sibiu Management of Camps with the School Inspattoof Education.

The period 1990 — 2000 was the most unproductireRomania and for the
Romanian tourism, with a maximum of disorganizatigislative voids and unsuccessful
attempts of organization and transition to privaeership in tourism. This concurred with
the period of socio-economic decline, with a gahgpinflation and with a reduced request
for the arranged tourism product. As a result, tieerial basis continually degraded, or
came out from the tourism circuit, temporarily afiditively, while the external tourism
request was almost non-existing.

After 2000, the efforts of beginning the re-lauimchand the revivification of
tourism, the rehabilitation of the old arrangemetits achievement of new types of tourism
units and the beginning of modernization of the anapfrastructure of road transport,
precisely the E68, are to be noticed, on whosetletige tourism units adapted to the
specific of the tourism with a great mobility areilh like the motels from Miercurea
Sibiului and Sliste. Also, in this period partial laws are promuéghtreferring to the
tourism from the mountainous zone or to the rucalrism, recording a new qualitative
phase of stimulating the private-family or grouptiatives. The same trends led to
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achievements in the field of the professional oizgtion with an associative character on a
local level, or the integration in associationsrofal tourism on a national level, like
NAAREC (National Assaciation of the Agencies forrRuEcological and Cultural Tourism).

Attempts to access the national and Phare or &&pappean funds of development
are manifested (see the Jina locality, 2008) with&nperiod before and after the adhering
to the European Union.

In this contradictory economic and political sdctmntext, but dynamic and
effervescent at the same time (with a final periddp6-2008, of a significant general
increase, emphasized after the adhering to thepgaroUnion at the beginning of 2007),
Marginimea Sibiului stands out as a representativygphic tourism space of developing
the rural tourism and the arrangements specifiit, tihe tourism board and lodging. This
leads to the individualization of a social-humategary involved in this activity, with an
increasing request on the internal and internatitmaism market.

Nowadays, the quasi-totality of the settlementsrging to Mirginimea Sibiului
owns tourism units of board and lodging type, repréing approximately a third from the
total capacity of accommodation. There are moren th60 units, tourism board and
lodgings, with different sizes and levels of comfaarying from 2 to 5 daisies. Most of
them were homologated and classified. The localif#inari and Sliste-Sibiel are to be
especially noticed considering the dimension ared dbmplexity of this type of tourism
units. In the first case, theiktnari locality stands out on one hand, througltcapacity of
organization, “The Binari Association of Agro-tourism Board and Lodgéfig- RAABL,
which supports and promotes the homologation ofdbead lodgings and the possibility to
enter into partnerships with other associationspaifile from Romania and Europe.
Beginning with 2000, “the 2000 project of communityvelopment” has been unrolling at
Rasinari, while the Foundation of Sibiu Community satshere the first centre of tourism
information in the county, having an informing ingbdan promoting all of Mrginimea
Sibiului. This centre has a collaboration relatidrsupport with the city hall of the Denveder
city from Holland, as part of a bigger project o4l development of Mginimea Sibiului.

The effect upon the tourism arrangement of boad ladgings type was more
than significant in Rsinari. So, to the 3 chalets that are to be fountheadministrative
mountainous alpine habitat, Cuttura Stezii, Miorita, totalizing 102 places, 15 board and
lodgings are to be added, with a comfort degreevdset 3 — 5 daisies, other 7 board and
lodgings being in course of admittance in the &mrtircuit.

The board and lodgings totalize 162 places wittaegrage of 11 places / board
and lodging. Their size varies in very large limitem 40 places and comfort of 5 daisies
in the case of Mai board and lodging (a real misiiel), to the capacity of only 4 places, in
the case oferban board and lodging. Excepting the Mai boawl ladging, all others are
to be included in the level of 3 daisies.

The second locality that stands out through itsison arrangements of board and
lodging type is 8liste, together with one of the component villagediedi that became
representative for the rural tourism fromatdinimea Sibiului, especially after the
promotion of the Histe locality as an urban centre. Here, 30 board laddings are
functioning, totalizing 50 rooms and 150 placesisTgatrimony can become the centre for
development of a local resortalSte, with a favourable situation, with a remarkable
communication potential in the frame ofaMinimea Sibiului, a tourist, cultural, historic,
exceptional patrimony and, not in the last turtgaism information centre with a valuable
basis of information and disposing of elaborateen@ds for promoting the Bfginimea Sibiului.
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The second category of villages owns a reducedbeuraf board and lodgings,
less than 10 each of them, with less than 50 platascommodation in their frame: Gura
Raului — 45 places, Cigdioara — 30 places, Cristian — 20 places, Orlatl Badului.

The Jina locality is in a particular situationdit! not have any board and lodging
until 2008, but through accessing some Europeadsfusf development, it reached to
building up a first board and lodging totalizing fces. It was inaugurated in July 2008,
on the occasion of celebrating the days of thelitycd he previous building of the sky path
will increase the attractiveness of this localgtimulating private initiatives, but also the
elaboration of development projects and accessinfyirals at the level of the localities
from Marginimea Sibiului.

The local communities, through their represengatnstitutions, will become true
actors in imposing and applying the projects ofrigia arrangements integrated into the
general arrangement of the territories, in the péetse of tourism development.

The present level of arrangement and capitalinatib the tourism potential, as
well as the implication of tourism as a phenomeaod as a more and more important
activity in the social-economic life of the commiié from Marginimea Sibiului asks for a
new policy and strategies of development that brgec to the present situation of Romania
as a member with full rights of the European Uni@m this background, the significant
achievements up to this moment will be integratedsome programs, pursuing the
sustainable development ofikginimea Sibiului, in which the tourism will becoraeviable
alternative with an increasing weight.

The possibility to revive the traditional activiie which defined and defines
Marginimea Sibiului, through tourism, must not be leeted, whose results are to be
capitalized through tourism, especially through iherease of the international tourism,
receiver and receptive to the components of autdigntand originality of the rural
environment from the studied zone.

In order to reach this, #ginimea Sibiului disposes of many powerful argutaen

- the affiliation to a complex natural geographicpace belonging to the
meridional-carpathian region and to the southetslars of Transylvania Depression;

- the individualization in time of a true civilizan and authentic traditional culture,
related through its activities to the Carpathiant lzelonging to a human community integrated
into this reality, which was transmitted and imgbea a large peri-carpathian — external area;

- the affiliation to the administrative unit antlet historical realities of Sibiu
County, with powerful traditional connections withe European reality, especially the
Germanic one;

- a favourable potential of a national-centraligiion and the situation in the
immediate proximity of E68 highway that bordergrlyinimea at north and east, on whose
route the future highway will be situated, corresiag to the European Passage IV;

- the existence of a county and local road netwanich detaches itself towards
south and west from E68, modernized in the modtgfat and which could be connected
to the first transcarpathian way of great heiglatrriegeable for the time being, joining
across Parang the localities Sglaed Novaci — Drumul Regelui, inaugurated in the 3
decade of the last century;

- the community of the Btginimea Sibiului, which stands out through itsalitty,
enterprising spirit, and which is close by traditio the European cultural realities.
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3. THE DIRECTIONS OF THE STRATEGY

If before 1990 and a number of years following tltége, the tourism arrangements
had belonged to central and county structures,enthié local communities had had only
very little profits, as soon as the edificationfaily board and lodgings, the development
of rural tourism and also the starting of the ptization process began, the human groups,
from family nucleuses to the local communitiesptigh their representative institutions,
started to perceive the effects of the market eggnthat were due, not in the last turn, to
tourism: incomes, respectively wages incomes, fipétalization of one’s own products, the
collection of taxes and income taxes, immediatdamia with the tourism request and with
professional associations of profile from withire ttountry or from abroad, access to funds
of development, the possibility of training andtinstion, etc.

These effects can be manifested in a concertinddcaordinated manner in the
terms of joining the tourism development from thm@est forms of arrangement and
capitalization (the family tourism board and lodgsh to the implementation of projects
with regional impact, causing the polarization ofjl@wing tourism circulation, from a
national and international level, with the chardsti&s of a yearly continuity and even of
perenniality. In order to achieve this, it is impive to establish some strategic directions
as a basis for the tourism development:

- the edification of a modernized transport irtfiacture, with the opening of new routes,
overlapped on some older alignments, with an imppon the conscience of the community,
connected to and integrated into the national atetriational system of transportation;

- the elaboration and application of some projeftarrangements, capitalization
and tourism development, conformed to the valualeism resources, but insufficiently
or even non-capitalized at all, from the administmarea of the communes, counting on
the attraction of some target-groups of touristenfithe country or from abroad;

- the creation of an institution of education spkred in tourism, both for the
school population and for the adult members ofcthi@munities, who are eager to involve
in tourism as investors or participants;

- the achievement of an efficient system of infignand promoting the tourism
product and its image, with the enforcement oBhtaurism “brand” of Mrginimea Sibiului.

4. THE OBJECTS OF THE STRATEGY OF ARRANGEMENT AND
TOURISM DEVELOPMENT

A. One of the major objects is that of achieving@lern and efficierdommunication
infrastructure starting from the existent routes and benefitigghe favourable situation at the
northern and eastern outskirts of the E68 Europead and by the trans-carpathian national
road, “Drumul Regelui”, from the west outskirtmgside the Sebelui Valley.

a. Of a major importance in the future strategil taé the reconstruction of the
route on modern co-ordinates, of the “Drumul Oilori the north-south direction, with a
double convergence, overlapped on the two of theduepresentative tourism arrangements:
Cring, a place where the roads from Jina-Poiana Sihidliisca-Siliste, Sicel-Cristian,
through Fantanele, respectively Orl&indrel are joined, accesible through the above-
mentioned road and with a connection towards vedshgside the Frumoasa Valley, with
“Drumul Regelui”, towards north-east withilBnis, and connecting towards east with the
eastern area of #Mginimea, alongside the Sadu valley.
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b. The modernization of the west-eastern road, atie so-called “Drumul
Marginimii”, uniting the majority of the settlemenfsom Marginime, from the Jina to
Talmaciu, which will double E68.

¢. The modernization of the penetration roadghénmountainous space, alongside
the Gura Raului and Sadu valleys ariifari, Filtinis, Cindrel route.

B. The achievement & complex tourism arrangementsalongside the “Drumul
Oilor”, unifying from a tourism point of view theilly space of Mirginimea Sibiului with
the CindrelSteflesti high mountainous floor.

a. The Sliste town, nowadays a logistic centre for the tourfsom Marginime,
could be brought to the stage of a resort of aoregilocal importance, with several
hundreds of places, including the actual tourisfrasiructure, made of board and lodgings,
motels and components of logistics, administratind information.

b. The Criny arrangement, with a final capacity of 500 plagespgnized for its
climatic parameters and for its favourable landscaprroundings, is meant to stand out
through its balneo-climatic profile, but also agereational destination and for vacation houses.

c. The Cindrel tourism complex, which could be thest ambitious project, would
finally totalize a capacity of reception betweer60 1000 places, being placed at the
superior level of subalpine floor. It is foreseanaacomplex winter sport climatic-mountainous
tourism arrangement, with a modern skiable are&hatould get to higher than 2000 meters
altitudes, equipped with 6 ski paths, afferent nseahtransport on cable, placed on both
slopes from the superior basin of Sadu Valley, e access, from west, from “Drumul
Regelui”, from north on the “Drumul Oilor” and frothe south-east fromaRinis. The
tourism arrangements will have to take into consitttn the realities with a restrictive nature
due to the most important mountainous reservatiom fSibiu County, “lezerele Cindrelului”,
requiring the application of the ecotourism pritegpand of the sustainable development.

C. The third category of arrangements will includie objects of a lesser
importance, but necessary for a complex capitalization.

a. the building of a third sky path in Preajbaecan be foreseen, endowed with 2
units of accommodation, totalizing 500 places. His tway, the arranged skiable area of
Marginimea will comprise more nucleuses with favoleaiorpho-climatic conditions that
will be added to the already existent similar agements, from &tinis, Gura Raului and
the most recent one, at Jina.

b. the binary tourism arrangementliSte-Crint can be completed through private
initiative with a real alignment of holiday housesncentrations from Jina-Ro§anta-
Saliste (having as a nucleus the chalet from Valea Sgamsith 150 places, Sibiel, Gura
Raului, Risinari, Talmacel and finally the arrangement BailLotrioara with 150 places.

c. The existent system ofialetswill be completed with other 12 units of profiletiwi
an average capacity totalizing 400 places, adjustetie present exigencies of comfort and
which will become units of accommodation on thegtbrof the designed “Drumul Oilor” (2
chalets), in the area of the skiable domain Cin@ethalets) and in the eastern part, in the
Talmaciu-Boia-Lotrioara. These will also be points of leavingyéng for the sky paths.
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d. The Rod villagereduced numerically and with an aged populatinr, with a
patrimony of settlements specific for the zone asldtively well preserved, can become
the object of some external investments for reftabdn, acquirement and habitation by
categories of population belonging to the third #gen Romania, but coming from other
countries, too, especially from Germany.

e. The mineral watersrom Miercurea Sibiului (a city from 2004) will bable,
through adequate arrangement, but not outrunningception capacity of 200 places, to
lead to the individualization of an organized bahyelocal resort and conforming to the
SPA exigencies, adding the tourism-recreationattion, too.

5. THE EFFECTS OF APPLICATION OF THE STRATEGY OF
ARRANGEMENT-CAPITALIZATION AND TOURISM DEVELOPMENT

These will be materialized on multiple levels:

a. the combination of the private initiatives witle community ones, in a public-
private system, with the attraction of the natiwel doreign investments, profitable to the
communities;

b. a better territorial disposition of the tourisrangements, folded on the less
known attractive spots, and therefore less visible, diversification and its typology,
followed by a diversification of the capitalizatieriypes (sportive recreation and mountain
trips, cultural tourism, curative tourism) and bé&ttourism forms (rural tourism, pastoral
agrotourism, tourism with secondary residence, mdtioerary tourism, hunting and
piscicultural tourism etc., transforming the tooriseasonality in a continuous, yearly regime.

c. the diversification respecting the arrangenieptsiciples: integration in the
landscape, ecotourism, sustainable developmerthardirect and indirect (social) efficiency;

d. the stimulation, for the purpose of tourismtled traditional activities, creating
working places and final attractive products tfzet be turn into account on the tourism market;

e. the stimulation of the small industry of protdudestined for tourism with well-
known potential centers, Miercurea Sibiuluji§te, Talmaciu;

f. the formation and occupation of the workingc®in tourism, contributing to the
native population remaining in the area and toithprovement of the geodemographical
structures.

6. CONCLUSIONS

The application of the arrangement and developrsieategy will contribute to an
efficient capitalization of the natural tourism eotial and of the anthropic patrimony; to
the modernization of the infrastructure, the caratf new working places and professions.
On the other hand, the rural, preserved landscdpbagome an argument for the increase
of the tourism attraction and for the integratioritie European, traditional values.
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TENDENCIES AND PREVISIONS OF THE INTERNATIONAL
TOURISM UNTIL THE HORIZON OF THE YEARS 2020

AL. PACURAR!?

ABSTRACT. — Tendencies and Previsions of the Internatinal Tourism until the
Horizon of the Years 2020International tourism will see, according to OMeypisions, a
positive evolution until the horizon of the year@2P, both in the field of international
tourism arrivals (ITA) and in the one regarding &tanents. This phenomenon is analyzed

on global and regional scales, taking into

consitien the components belonging to the

receiver tourism and to the issuing tourism, asnm@g¢terminers that influence: the
economy and its globalization, technological pregrehe granted facilities, the safety of
travelling, the demographic aspects, awarenes®rung the preservation of nature, marketing
techniques and the commercialization of the pradlant of the tourism services.

Keywords: tendencies, international tourism arrivals, integional tourist, interregional tourist,
tourism destination, electronic means, globalizatio

1. INTRODUCTION
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OMT evaluation regarding the evolution of the inte national
touristic arrivals and of the encashments out of iternational
tourism, in between 1995-2020
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Fig. 1. The OMT estimations regarding the evolution

of the international tourism arrivals and of the
incomes coming from international tourism, in
between 1995-2020

Source xxx, 2002, Tourisme: horizon 202@MT,

Madrid, p. 9

In the spirit of the OMT policy
and in concordance with its previsions
(xxx, 2002, Tourisme: horizon 2020
OMT, Madrid, pages 8-127), in the
approach of the tendencies regarding
international tourism, we pursue several
aspects: the evaluation of the extent of
the phenomenon and of its perspectives
of global and regional development, the
characteristics of the supply and demand,
the two components of the tourism
market, which is globalized while the
interdependences of the worldwide eco-
nomy are increasing and the borders
are volatilizing.

For the year 2020, OMT previ-
sions that “the world is going to be
characterised by the presence of new
technologies in all the fields of existence.

The existence of people will be possible withoutihg too much contact with their fellow
creatures, the automatization of the serviceshgila general rule and a general characteristic
and it will be possible to get information, condagha great number of matters, directly
from home.

! University ,Babea-Bolyai”, Faculty of Geography”, 400006, Cluj-Napocgomania,
e-mail: sandu@grografie.ubbcluj.ro
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As a consequence of all these aspects, peoplehailé an imperious need to
establish human relationships, and tourism willrespnt the main mean of getting an
answer to this need ” (xxx, 200Pourisme: horizon 202@MMT, Madrid, p. 9).

2. TENDENCIES AND PREVISIONS OF THE INTERNATIONAL TOUR ISM

For the year 2020, the number of internationalitmararrivals is estimated to
approximately 1,6 thousand millions, and of theastements, to 2000 billion USD, that is
to say, in average, 5 billion USD/ day at the lexfethe entire planet (fig. 1).

" A sensitive antenna of the
14% economic and social life, especially
international tourism will depend, further,
121 on the evolution of the PIB that, according
10% to the International Bank, until the year
8% 2020, it will double. This will mean an
increase of the incomes to even larger
segments of population from the entire
o planet, and a great part of these encashements
will be allocated to international tourism.
% According to OMT previsions, the annual
R Euope | AsiaPaciic America | Midde East  Affca average increase of the volume of inter-
average national tourism arrivals (ITA) will be of

o . . o
Fig 2. The ponderability of the international 4,1 % preceding the incomes (as it is done at

tourists from the total of tourists in 2020, presen';, as a matter of fact) that will in-
according to OMT. crease in an annual average rhythm of 3%.

Larger and larger segments of
population are practicing and will practice
international tourism. At a world-wide
average of 7%, Europe will register double, 14%pfeed by the most dynamic emergent
region, Asia-Pacific, with 10% (fig. 2).

On a world-wide level, a tendency of a constantaéase of the competition can be
noticed, between the states that offer the tourssrvices and products, competition
observed especially through the intensificationhef efforts of advertising, in parallel with
the professionalizing of the strategies of comnadiation. This tendency is obvious in the
central and East European countries, the states fre Asian-Pacific and the African
areas. These regions make great efforts in ordenter the conscience of the public of
costumers; Armenia, Kazakhstan, Georgia, GreecnsSpungary, Poland, India and Peru
are few examples which promote their offer, on imernational tourism market, with
tenaciousness and professionalism.

The tourism agencies that are found in the devel@peintries situated in Europe,
America and Asia, confer great importance to theoaragement of the apparition of some
market niches, channeling the demand toward exdgstinations, others than the
traditional ones, like the seaside areas andheir tities.

For the promotion of their offer, of their supplihe tourism states and their
tourism agencies, resort on a large scale, to thebr sites, using the internet as a more
frequent tool of commercialization.

6%

24 —— ——

Source xxx, 2002, Tourisme: horizon 2020,
OMT, Madrid, p. 10.

256



TENDENCIES AND PREVISIONS OF THE INTERNATIONAL TOUBM UNTIL THE HORIZON...

Since it has no boundaries, the issues of the @mvient are frequently recalled in
tourism advertising, in the purpose of promotinkjrad of tourism that is in harmony with
the natural environment and with the anthropogemie. Therefore, there is, at present, a
real tendency of protection regarding the tourissources.

In the OMT perspective, that emerges from its remdr prevision, the main
determiners that influence the development of sworitill the horizon of the second decade
of the third millennium, are: economy and the deemgof the phenomenon of globalization,
the technologic progress, the granted facilitibg s$afety of traveling, the demographic
aspects, the factor of localization of the tourisffier, the social progresses and the
awareness of the preservation of nature and If@mment, the marketing techniques and
the ones of commercialization of the tourism praduend services. With regard to the
economy the world-wide post-war ascending trend, of ceunsith some circumstantial
crises connected to the cyclic evolution of theneoay, led to a considerable increase of the
incomes and of free timegether with the progress of technology andefdpcial rights of
the wage earners. These two elements are indidggeitsdhe practicability of tourism.

One after another, countries from more numerousme®f the globe have developed
from the economic point of view and became emateipaocially and culturally: Europe,
North America, Latin America, Asia-Pacific and evegions from Africa.

After the year of 2000, the emergent economieshirid India, Brazil, Russia, assert
themselves vigorously, with a positive impact aadlevelopment of international tourism.

The financial polarization of the states, in a dgleuro, sterling pound or in a yen
area, has positive effects, in the sense of statitin and enlargement of the markets, of
the diminution of the customs and financial bagier

Moderntechnologyhas a major impact upon the means of informatiwhugon those
of communication. The greatest impact is producethé field of the supply — reservations,
administration, and commercialization, relationthwihe ones who offer the services and with
those who are the consumers - and in the fieleéenfashd. With the help of these techniques, the
consumers have an unlimited, rapid and interaetieess considering the offer.

Equally spectacular to this, are the technologitagresses recorded in the field of
transportation: lesser energy consumption, motysajreater commercial speeds, diversified
types and models according to the itinerary, a¢hleading to the diminution of the prices.

Thefacilities refer to the elimination of the obstacles fromwssy of free traveling, an
essential factor for the development of the intéwnal tourism — visas, the liberalization of
transportation, and more conditions that allow dbeess to the territories of other states. At
present, these facilities that were earned in three threatened by the scourge of terrorist
attempts, which cause great damages to the towtsivity. The aimed states are forced to
counteract, by hardening the supervisions and dheats, fact that leads to the diminution of
the international tourism arrivals. These measugtgrilate the increase of the safety of
traveling. The conflicts, the incidents, the attésnpghe natural disasters, are as many
reasons that reduce, sometimes dramatically, tmésta displacements. Due to the fact that
it became an important economic sector, the statessever measures of protection and in
this way the negative consequences are eliminatétetmaximum.

Thedemographiaspects aim at the present emphasized tendengeigaof the
population in the industrialized countries, witmsequences to the increase of the eastern-
western and northern-southern migrations. In theidm sector, the market segment of the
adult and mature population will develop, as welltlae interregional visits, which refer to
the visiting of family and friends by the emigrabi&onging to industrialized countries.
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Another tendency is that of the reduction of thenbar of families, the increase of
the cases of divorce, and the increase of theesipgient families. Along the same line of
ideas, the tendencies of the increase of the numbeingle tourists, of the parents that
travel alone, or with one or more of their childrare to be noticed, because all these have
an impact on some of the tourism services.

Concerning the localization of the tourism offeapply, OMT expects for an
intensification of the “conflict between identitp@d modernism, especially in the countries
that are within the process of development” (xx@02, Tourisme: horizon 20200MT,
Madrid, page 16). This means that more numerousipgraof people represented by
language, ethnic belonging, religion, social stuuet will ask, more and more obviously,
for the recognition of their identity status. Fbettourism offer, supply, this will grant the
possibility of their promotion to the tourism matkéhus new tourism resources emerge,
ones that will give the opportunity to expand “theernational tourism frontier”.

In the context of the globalization of the econongurism will not stay left
outside, but it will integrate to the mechanismghae market economy in which many
more private companies and fewer states will imposthemselves The consequence will
be that great tourism companies will impose thewesebn the national markets, more and
more, and the integration on the vertical and anhbrizontal of the companies from the
tourism field will increase. Simultaneously, theadaanks and the services of commercialization
will be improved and massive investments will bedmato them.

OMT estimates, for the horizon of the years of 2080increase of the sensitivity
of the public toward the problems concerning the/irenment, in the sense of its
preservation, and toward the social and culturakams well, in the sense of the acceptance
of diversity. The impact in the case of tourismlvgié major, in the sense of deepening of
its ecologic side, and in the case of edificatidmew tourism resorts, the prevalent role
will rest to their lasting development.

In thefield of working and of the living environmettie tendency of growing of
the ponderability of the urban population, will miin itself. Therefore the geographic
citified areas, both in the developed countries Bnthose in process of developing, will
gain in size. The consequence for tourism will leg an accumulation of the necessity for
recreation of each inhabitant will be produced ¢heand tourism will offer them the
possibility of temporary escaping in the purposeesting.

As far as work is concerned, the tendency of tideicgon of jobs with a full time
table will be intensified and the ones with a mlexible and fragmented schedule will
increase in number. This fact will involve a greatamber of vacations, but with a shorter
duration, and will lead to the increase of the étavthat will last for a shorter length of
time. Moreover, the tendency of the joining of isar or of the tourism displacements to
the professional ones will increase, both typeadpaiore frequently associated.

OMT reckons that, in this context of the intensifion of the rhythm of working,
the state of stress will increase and, as a ré'tlt,demand for short tourism escapades, of
escape, will increase”. The ones that supply thesim services will offer to the consumers, to
the costumers, packets of shorter vacations, bighwhclude intense experiences, that will
engage the tourist personally. This will requirewngéechniques marketing and of
commercializing of the tourism products and semiCEhese have to satisfy the more and
more varied tastes of the costumers, even the palized ones, their wishes and needs.
The wider utilization of the electronic means ofroounication will allow the access to
smaller and more remote niches of market; it imdpesiaid of “a micro-commercialization
of the tourism destinations”.
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The components mentioned above lead, in the poevisi OMT, to a polarization
of tourism: on one side, a mass tourism, a standae with great volume of fluxes
directed toward developed destinations, and orother side, an individualized tourism or
an alternative one.

The receiver tourism The OMT previsions (xxx, 2003,ourisme: horizon 2020
OMT, Madrid, page 19) estimate to 1 billion, themher of international tourism arrivals
in 2010 and 1,6 billion in 2020, that is to sayaarage annual increase of 4,1% between
the years of 1995-2020 (figure 3, 5). But the femssperiod of 25 years will know different
rhythms: we can already identify a first period 3200 when, due to the Asian financial
crisis that struck Japan, South Korea and Indon&$iailand, Malaysia, Philippines as
well, international tourism had an annual rhythmnairease of 3,4%. For the period 2000-
2010 the outlined value is of 4, 2% / year, and 260.0-2020 an annual average global
rhythm of increase of 4, 5% is estimated.

Alongside these temporal differentiations, OMT ities regional ones as well,
differentiations of the annual rhythms of growthlwé international tourism arrivals (fig. 4). On
great regional geographical ensembles, the tenelerfi the increase of the international
tourism, in the OMT vision, are presented the follty way:

Millions International touristic arrivals (ITA)
1.800 -

- Recorded data »- | <«— Previsions —»
1.600

1.400-4 WM Southern Asia

(] Middle East

1.200 Africa

1 Eastern Asia - Pacific
1.000 4 America

= Europe

800 +

600+

400

200+

R =

0

T T T T T T Year
2010 2020

T T T T T
1950 1960 1970 1980 1990 2000

Fig. 3. The evolution of the international tourism arrvéd between 1995-2020.
Source: xxx, 2003, Tourisme: horizon 202@MT, Madrid, p. 20.

- the most dynamic region is Asia-Pacific, withaamual rhythm of increase of
6.5%. It will exceed America that will register gr8,9%, becoming in this way the second
region as far as the volume of the internationatiton arrivals is concerned, with a
ponderability estimated to 25% of the world-widerkes in the year 2020, in comparison
to only 18% for America;
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The level of the annual average
increase of ITA
B 64-7,5% (43)
57 4,7-6,3 % (53)
(1111 3,7 - 4,6 % (66)
[119-36%(53)

* the number of the countries between brackets

Fig. 4. OMT previsions regarding the annual average irsereaf the international tourism
arrivals in the period in between 1995-2020, oraggeographical regions.
Source: xxx, 2003, Tourisme: horizon 2020MT, Madrid, page 19.

- Europe will register an annual average rhythninofease of only 3% given the
saturation of its market, but it remains the magstidation of the international tourism arrivals,
polarizing approximately 45% of the world-wide netrit the horizon of the years of 2020;

- Africa will experience annual average rhythms afr@ase that will exceed the
world-wide average, its growth being estimated 4% - 5% / year, rather reduced in

comparison to its tourism resources;

The regional ponderability in 2020 in the global viume of

The regional ponderability in 1995 in the global viume of
the intemational touristic amivals (ITA), accordi ng to OMT the intemational touristic amivals (ITA), accordi ng to OMT
evaluations evaluations
Middle East

2,2%

16
{ thousand
A millions

America

Africa 3,6%

Southern
Asia 1,2%

Southern
Asia 0,7%

America
18,1%

Africa 5%

Asia-Pacific
14,4%

~ Middle East
4,4%

Fig. 5. Regional ponderability, in 1995 and 2020, in thebgl volume of the international
tourism arrivals (ITA), according to the OMT estiioas.

Source: xxx, 2002, Tourisme: horizon 202(OMT, Madrid, page 2!
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- Middle East will witness the highest annual rhytbmincrease, around 7.1%,
until 2020, due to some immense investments inttheism infrastructure, especially
regarding the source of accommodation and trarsiant In the OMT previsions, the
classification of the first ten countries havinge tmost numerous international tourism
arrivals in the year 2020, will be the followingifle 1);

The first ten countries as international tourism destinations (in million tourism
arrivals) in 2020 and the comparison to their situéion in the year of 1995

Table 1
5 o X Year of Previsions Annual Ponderability ( %) out of the
52 g Country reference for 2020 average world-wide total
zsc 1995 increase
(%)
1995 2020
1 China 20,0 130, 7, 3,p 83
2 France 60,0 106, 2.8 10{6 g,8
3 USA 43,3 102,4 3,5 7.7 6,6
4 Spain 38,8 73,9 2,6 6,p a7
5 Hong Kong 10,2 56,6 7,1 18 3|6
6 Italy 31,1 52,5 2,1 5,5 34
7 Great Britain 23,5 53,4 3,4 42 3|4
8 Mexico 20,2 48,9 3.4 3.6 3L
9 Russia 9,3] 48,Q 6,8 16 3|1
10 Czech 16,5 44, 4,0 29 2|8
Total, first ten states 273,0 716,2 3,9 48,8 459

Source: xxx, 2002, Tourisme-horizon 2020MT, Madrid, page 21.
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The ponderability of the interregional tourism out of the

total of the intemational touristic arrivals in 1995 and in

2020 on great geographical regions according to OMT
previsions
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Fig. 6. The ponderability of the interregional tourism out

- For the great regional
ensembles, OMT makes a distinction
between the annual average increase
of North America, that will be more
tempered, and of both Latin America
and the Caribbean area that will
witness rhythms superior to the world-
wide average. OMT also delimits
South Asia from the ensemble of the
Asia-Pacific region, this individua-
lising itself sufficiently, in order to be
treated separately.

In the estimation of the

of the total international tourism arrivals in 1995 World-wide volume of the inter-
and in 2020, on great geographical regions.

Source: xxx, 2002, Tourisme: horizon 20260MT,

Madrid, page 22.

national tourism arrivals for the year
2020, OMT makes a distinction
betweenintraregional tourism, for

which estimates a volume of 1, 2
thousand millions arrivals, and the
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interregional one, with 400 million arrivals (fig. 6). As it cdre observed from the table,
the positioning of the states, according to theura of the international tourism arrivals,
will experience the more profound transformatio@T estimates that China, Russia,
Hong Kong, Mexico and China alongside “classica¥stihations as France, Spain, USA,
Italy and Great Britain, will be found among thesfiten positions. More interesting than
this, is the repositioning of the states within ffeenework of the great regions of the globe,
which we will analyse at each and every region s&pgy.

Once with the social progress — the increase ofrtbemes, of free time and the
progress of the technology of communications aadsportations, the tourists will have the
tendency to travel further, more often and for sdroperiods of time. For them, due to the
development of transportation, “the frontiers o tlanet will wannish”, even the extra-
planetary tourism, to the natural satellite of Eath — the Moon. Along the same line of
ideas, the interregional tourism will be emphasis&P6 in 2020, in comparison to the
intraregional one, whose ponderability will dimimigom 82% in 1995, to 76% in 2020, a
fact that is valid for the majority of the greatesgions of planet Earth (see figure 11). With
the exception of Africa and Asia-Pacific, the poradelity of the interregional tourism will
increase, but in these areas, due to the socialeatic development, their own tourists will
have the tendency to visit states that belongeo thwn regions.

The issuing tourism The OMT estimations regarding international temriarrivals
on issuing regionsn the year 2020, appear the following way (t&)le

It can be easily observed that, as far as the gwolaf issuing international tourists is
concerned, in comparison to an annual averageaseref 1,4%, the rhythm of interregional
increase is of 5,4%, clearly outrunning the inyareal one, that is of only 3,8%.

OMT previsions regarding the volume of the internatonal tourism arrivals
on issuing countries, in the year 2020 (million aiwals)

Table 2
Annual average rhythm | Ponderability ( %) out of the
Region Previsions of increase (%) in world-wide total
2010 | 2020 | Dbetween 1995-2020 1995 2020

Africa 36 62 6.2 2.5 4.(
America 173 232 3.1 19.1 1419
casemAsia- | 103|405 6.5 14.6 25.
Europe 520 729 34 55.8 467
Middle-East 21 35 5.8 1.5 2p
Southern Asia 1Q 17 5.6 0.8 11
Unspecified 54 81 3.6 6.0 52
Intraregional 791| 1183 3.8 82.1 75.8
Interregional 216 378 54 17.9 24.p
TOTAL 1007 | 1561 4.1 100. 100.0

Source: xxx, 2003, Tourisme: horizon 2020, OMT, Madrid 28.
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It can be noticed that on great geographical regithe values of the annual
average increase of Europe (3,4%) and America (B8,i%4ssuing international tourists, is
much under the world-wide value of 4,1%, fact tisaéxplained through the maturity and
saturation of their market.

In regions with countries whose economies are densd to be emergent (South
Asia, South-East-Pacific Asia, Middle East), thevisions regarding the annual average
rhythm of increase reach to over 6% (fig. 6). Asda the hierarchy of the first ten countries
that are international tourist issuers is concerieel OMT previsions have the following
shape (table 3). For the year 2020, the hieraréhfienissuing countries, according to the
number of the international tourists, is in greattpunchanged. On the first places are
situated Germany, Japan and USA, being closelpd@t by China, which records the
most spectacular mutation.

OMT previsions regarding the main ten internationaltourists issuing countries, in
2020, in comparison with the year of 1995 (in millin international tourism arrivals)

Table 3
. Year of Previsions Annual Ponderability
2 x Country reference for 2020 ~ average (%) ou_t of the
2T g 1995 increase ( %) world-wide total
=3 between
1995-2020 1995 2020
1 Germany 75 153 2.9 13.8 9[8
2 Japan 23 142 7.5 4.1 9[1
3 USA 63 123 2.7 11.1 7,
4 China 5 100 12.9 0.9 6,4
5 Great Britain 42 95| 3.3 7.4 6,L
6 France 21 55 3.9 3.7 36
7 Holland 22 46 3.0 3.9 2,
8 Italy 16 35 3.1 2.9 2,3
9 Canada 19 3] 2. 34 20
10 Russia 12 31 4.0 21 2p
Total, first ten states 298 809 4,1 52.7 518

Source: xxx, 2003, Tourisme: horizon 202@MT, Madrid, p. 24.

Great Britain still maintains itself on the fiftHgze, but what is surprising is the
position of Holland on the seventh place, if weetékto consideration its population that is
much more reduced numerically that the one of Rusiuntry that will occupy a tenth
place, as a result of its economic and social @gwveent in agile rhythms until the horizon
of the years of 2020.

The distribution of the previsions regarding thedencies of the annual average
increase in issuing international tourists, on does, in the period of 1995-2020,
estimated by OMT, is presented in figure 7.
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The level of the annual average
growth of PTI ¢
W 6.0 - 83 % (40)*
7 45-59 % (59)
(111 3,5 - 4,4 % (56)
[125-3,4% (60)
* the number of the countries between brackets

Fig. 7. The average levels of annual increase in isswingdm, estimated by OMT, in between 1995-
2020, on countriesSource: xxx, 2003,Tourisme: horizon 2020MMT, Madrid, p. 25.

Quoting the Americadohn Naisbitt, a distinguished futurologist, OMT presents
few of the “mega-tendencies” contained in the spladrthe international tourism that will
manifest themselves until the horizon of the yedr2020. In this way, as a reflex of the
emphasis of globalization of the economies of tia¢es, two opposite tendencies will be
manifested, apparently contrary ones: globalizatiolocalization, into a world that will
polarize between “macro” and “micro” phenomenon.

Globalizationwill increase due to the continuous progress ef tdchnology of
informatics and communication, of the liberalizatiof the economies and of the markets.
In this process, in which the great companies ssmethe point of the spear, all the
countries will be caught in this gearing, seekimgnsert themselves, as best as they can, on
the regional emergent markets from this relatigmsigitwork.

A tendency of specialization is situated at theasite pole, one of preservation of
the values regarding identity, either it is aboultuwre, agriculture and economy, of the
countries, or, what is more correctly to say, ablmuhan communities.

The tourism sector, as a component of the worldevadonomy, will experience
the effects of this polarization between the waride and the local. In this sense, the great
tourism companies will continue to develop, thoskowoperate either in the field of
accommodation, in the one of transportations ah@one of the turoperators, or both on
the local and world-wide scale markets. Simultasggunumerous small and medium
domestic companies will coexist together and théyimpregnate the local characteristics
and the characteristics related to identity inettiurism activities.

On a world-wide level, the tendency of merging leé tompanies from this field
will continue, companies that will do a disservite the mass tourism, which will
standardise in a much greater measure. As a resporthis phenomenon and in order to
respond to the market, simultaneously to this, soperators will develop, that will become
specialized in reduced segments of costumernguinttiform market niches, reduced as far
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as the volume is concerned, but that are much repeeialized ones. According to the

OMT previsions that quote Stanford Institute, inviEen 10 — 15% of the consumers, and
the most notified ones, will be established intoequest for a specialized tourism; it is

about experimented, mature costumers, consumetshigh life and social standards, with

a vivid curiosity and sensitive to the cultural wes of other communities of people. As a
result of this demand, simultaneously to this, bnoat personalized specialization of the
tourism offer will take place, eased by the peiferbf the technologies of communication,

stocking of information, analysis and selection.

According to the OMT expression, the supplier afrigm products and services
“thinks, plans on a global scale, but acts localtypunctiform markets, with niche type services.”

Another tendency pointed out 3phn Naisbitt is the one othe polarization of
the tastes of the touristevhose tastes will be, as this activity advanaes leecomes more
mature, much better known. In this way, their galetill expand on a very large “beach of
tastes”: from mutual tastes and facilities, tiletmost sophisticated ones, as part of the
tourism of adventure or the educational-culturad.on

The very rich tourism offer, the technologic prages from all fields, especially the
ones regarding communications and transportatiosec&he planet, the unknown space, to
diminish a lot for the tourist”. Practically, alntasny destination on Earth is accessible to
him, and what is a novelty, the tourist can reatb the interplanetary space as well.

The electronic meanseither are the ones of identification of the indial —
microchips, digital prints or prints of the iriscethat will replace the passport, or are the
ones used for paying — credit cards, used for $aurientation, book of maps, maps and
designs on CD-ROMs, will majorly influence the ton fluxes regarding: the volume, the
orientation, the seasons, the rapidity of travglliatc. In this way;tourism destinations
will become a fashionable accessoryhe concept is not new, but it will be registenetd
this “renewal of the international tourism”. In $h8enseithe association of the destination
with its brand imagewill be intensified, and will always be analyses#aluated, in order to
be able to profit from it to the maximum?”.

A new tendency is being predicted, according to QM3 far as the conceiving
and the commercialization of the tourism produet@ncerned. These processes, together,
will be focused upon one thematic in which three aspedtdbwipursued: entertainment,
strong emotions, education.

3. CONCLUSIONS

As far as theourism destinationgre concerned, if for Europe and America the
transformations will not be very spectacular, treafh emergent market will witness, in its
entirety, but in other countries as well, the ngpstctacular changes. In the field of tourism,
Japan, Korea, India and China will register theatgst transformations and mutations.

Under the pressure of the costumers, of the t@uwibib are more and more aware
and sensitive toward the environmental issues, iibwee social ones and those concerning
development, “the tourist will follow the path oflasting pattern of developmernn close
concordance with the natural environment”. In thvgy, as the number of international
tourists increases, a growing incompatibility enesrdpetween, on one side, the increased
sensitivity toward the environmental and the scagglects, and on the other side, the growing
pressure upon the consumption of tourism becaysbeboming aware, tourists opt, more
and more, for destinations that practice a lasfienelopment of the tourism sector.
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THE FEATURES OF ENGLISH FOR TOURISM PURPOSES

SILVIA IRIMIEA?

ABSTRACT. — The Features of English for Tourism Purposes. The present study has
been undertaken with the purpose of locating threggdage variety calledEnglish for
Tourism (EFT)within the broader frameworks of botburismandspecial languagesThe
study further seeks to explain the domain-relatmpexity and the linguistic 'densness’
that characterises this language variety, to tayaptn issues like fuctional and rhetorical
peculiarities, and address a few distinctive fesgwf the language of tourism, ie features
which make this language a 'special’ language. $hidy provides tourism-specific examples
to substantiate these points.

Keywords. specialised languages, English for Tourism, lamguéunctions, lexical features,
distinctive features.

1. INTRODUCTION

The travel and tourism industris the world’s largest and most diverse industry.
Many nations rely on this dynamic industry as anamy source for generating revenues,
employment, private sector growth and infrastruetdevelopment. Tourism development
is encouraged, particularly among the developingntiies around the world, when other
forms of economic development, such as manufagudn the exportation of natural
resources are not commercially viable.

Tourism has experienced in a relatively short tameery spectacular growth and
an increasing accessibility to many componentshef ttavel field. In this field we can
include also transportations, which, in parts efworld once considered remote, have become
more affordable. Accommodations and restaurarassorted budget categories are universally
found in major cities, resort locations, in airpodnd also in rural areas. Professional
services provided by travel agencies and tour apexamarketing efforts by public sector
tourism offices, and advanced technology rapidigidpthe tourism components together.

Tourism is a complex industry embracing many conemds which includ: travel,
distribution, transportation and infrastructureyrtem facilities (accommodations, food and
beverage establishments) and support services. Betiprivate and public sectors are
involved in the industry. The challenge for touripfanners will, thus, be to meet the needs
of more sophisticated travellers, while balancihg valuable resources of the world and
preserving native impacts on the host community.

The study of tourism can be approached throughrakdésciplines: economics,
business, history, geography, sociology, and, bastnot least, linguistics. The study of
tourism started a long time ago, more exactly emNiddle Ages, but the study approached
through a variety of disciples has started datgr. The study of tourism was prompted by
the growth of mass movements. Masses of people wergcation because tourism was a
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combination of desire, mobility, accessibility amdfordability. The 28 century new
technologies featured: aviation, computers, rolatd satellite communications, which
have transformed the way people live, work andr&ite Modern technology is credited
for the development of madgeurism for a number of reasons: it increased feigime,
provided additional income and created more efficieeans of transportation.

Contrary to the study of tourism as a mass movenibatstudy of tourism as a
special languagestarted in the early 30's, when scholars represgrtie Prague School
considered the language of science and technigaduaxtional system, and, consequently,
have tried to identify the characteristics of tllisguage and highlight their morphological
and lexical features in comparison with what themienon’ language diLSPayed. After all,
in that period, language became a means of comiamimric for various fields, while
scholars turned their concern towards the lexioaltather registerial, aspects of the so-
calledspecialised languages

As it is known, language is a highly organized andoded system which employs
many devices to express, indicate, exchange messangkinformation. Just like any other
language, théanguage of tourisnmas its own features, lexis and syntax. Broadgakmg,
this language is structured in a particular wayolibws certain grammatical rules and has
a specialised vocabulary like any language vari8igilar to any language, this language
conveys messages, has a semantic content and esp#reiugh a conventional system of
symbols and codes.

It should be noted that tourists can often provided back on the discourse
provided by tourism experts, which might not alwégspositive. Tourists have their own
ways of constructing images from the informatiorickhis supplied to them by the tourism
industry. They create their own world of expectasioand when these are not met, they
will voice their complaints. On the other hand, wheurists are satisfied with their
experience, they contribute to the language ofisouiby turning into active promoters of
its words and becoming contributors with new wdadthe tourism lexicon.

The language of tourism is taken to be fascinatamgl what makes it so is that,
like tourism itself, it thrives on the act of disewy. Similar to travelling, which is an
exploration, we need to undertake a commegio-linguistic journeyn order to uncover
and reveal the language of tourism.

2. TOURISM AND ITSLANGUAGE

Tourism is a resourceful and complex industry, avieich is dependent on
nature’s endowment and human society’s heritage.dtso a socio-cultural event for both
the traveller and the host. The traveller is ateddy his desire to visit different places of
the world and observe 'foreign’cultures and wayslifef. Tourism has grown from the
pursuit of a privileged few to a mass movementhulite urge to unravel the unknown, to
explore new places and to undergo new experiemagbis line of thought, “tourism has
become the noblest instrument of this century &hieving international understanding. It
brings together people from most distant parts haf world, people speaking various
languages, belonging to different races, holdinledint political beliefs and having a
different economic standing. Tourism brings thegetber.” (Davidson, 1997:177)

Let us consider the following tourism-specific text
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"To really get to know the area’s waterways, takeraise with a charter boat
captain, hop on a water taxi, rent a boat or head dne of the scheduled services to the
outer, bridgeless islands. A discovery course adbtire first floor of the Eiffel Tower that
kids can participate in as a class or with theimidies!"

The text looks very persuasive and resembles i ¢d texts we usually read in
the mass-media. However, at a closer consideratiencan realize that this is a special
type of communication, one which differs from otherms of human exchanges or
interactions, first because it represents the &rigelustry in the world — that of tourism,
second, because behind this publicity there is mpbex linguistic phenomenorthe
language of tourism.

The language of tourism, just like any specialigedjuage, is intended to convey
a message, it observes given grammatical rulesa Bpecialised vocabulary, and structures
information and other cognitive processes in aipaler way, as noted by D. Dobos (1999,
p. 7):“Language may be said to function as an instruneérttonceptual analysis or synthesis.
To fulfill this function the language of scienceveleps further the rational structure of
language and its factual vocabulary. The fixatiohconcepts by appropriate terms is
fundamental to progress in science as only throtigh term can the concept be easily
assimilated and developed further

The language of tourism has only recently staredoé¢ investigated from a
linguistic perspective, probably because it mirritrs complexity of tourism itself, which,
in turn, comes from the range of domains that doute to its overall content and
embracesgeography(description of places, surroundings, and monumettt.),economics
(tourist market, market strategies, etsgciology(definitions of pushing factors and types
of tourism), psychology(tourists’ perception of the environment) and otdemains like:
history, history of art, cuisine, sport, architecdyu archaeology, environment, religion,
businessEach of these components constitutes an aspdouném and opens up a new
range of possible language features.

Tourism uses language to present the reality ierrsdtive and more attractive
ways than other language varieties, ie it seeksito an anonymous place into a tourist
destination. The language of tourism has succdgst@mbined items from everyday
language with specifically-devised elements refigrrito most specialised concepts.
Language is the most powerful driving force in filedd of tourism and its aim is to
persuade and seduce millions of tourists.

The language of tourism organizes its discourserdarg to specific lexical,
syntactic and textual choices. However, is it efioiaglabel it as 'specialised discourse’?

3. LANGUAGESFOR SPECIAL/SPECIALISED PURPOSES (L SP)

The general interest igpecialized languagdsegan when scholars belonging to
the Prague School considered tapguage of science and technigaidunctional system,
and have, consequently, tried to identify the cti@réstics of this language and highlight
the morphological and lexical features that difféiete it from the so-calledommon
language Since language became an instrument of commumicdor various fields,
scholars have shown more interest inleéhécal aspect®f specialised languages.

As there is no general agreement on the definitioecope of special languages,
and since, apart from partial or incomplete studies comprehensive study has been
written on special languages, many sociolinguiggea that the phenomenon diatypic
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linguistic variationis dependent upon thegtuation in which the language is used and the
function it fulfills

Contextually delimited language types have evecesiheen variously termed:
restricted languagegJ.R.Firth, 1959)registers (Reid, 1958),specialised languagesa
variety in a natural language, the communication mediumafaertain field of human
knowledge which consists of specific vocabularyjtagtical and style-related features, or
professional languagesvhich are made up of a given terminology and havmrticular
manner of expression (Karcsay, 1997). It shouledited that it is the linguistic factor that
has tended to dominate this development with anhasip on the nature of specific
varieties of language use.

Recent world events have underscored the neecctease understanding and to
improve communication among all citizens. An intgional exchange of ideas has become
essential in areas ranging from the environmergbal warming and the thinning ozone
layer-through medical research-genetic engineeaimdy equitable distribution of modern
drug therapies- to the political challenges of abgl economy. LSP emerged because
learners were seen to have different needs ancestse which would have an important
influence on their motivation to learn and, therefmn the effectiveness of their learning.

Essentially languages for special purpose (LS®§g languages used to emphasize
a specialised field. The purpose of a specialisaduage is, consequently, to facilitate the
communication between individuals belonging to exgwnity and who wish to discuss a
specialised subject. In the first place, LSP dep®lio relation to a particular theme, ie it is
'specialised’ when the content conveys a specihlisgeaning. Second, this highly
specialised language is used to provide specifarimation to a particular target audience.
In order to send the proper information to the saged audience, the user must thorougly
and clearly identify it.

The individuals who use specialised languages canclassified into three
categories. The fist one, includesperts who have training or expertise in the specialised
field in question. The second class, thatsemi-expertsincludes individuals who learn
about a particular field, or are experts in reldiettls, who may be familiar with some of
the terms or concpts, but not all. Individuals Jiker example, technical writers or
translators, who have training in language or ligtics, go in this category. Finally, the last
category, that ofon-expertsuses a specialised language without having aioy paining
or familiarity with the field. This is the so-caflday audience that should receive clear,
unambiguous and full information.

The concept ofanguage for special purposes (LSR3s developed at different
paces in different countries, therefore, LSP isanatonolithic, universal phenomenon. An
additional feature of special languages is thay taee used moreself-consciousiythan
general languages.

Hutchinson (1991) tried to define LSP showing that:

- if the language is used for a specific purposiois not necessarily mean that it
is a special form of language;

- LSP is not just a matter of using scientific woahd grammar rules by scientists,
specialists, hotel staff and so on (which is calftformance’), but it is also a matter of
awareness of the special uses ('competence’);

- finally, learning a specialised language showdhbsed on effective and efficient
learning.
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When we speak about a specialised language wetcefee fact that the language
is used in specialised fields or in particular hanativities and that it is defined by its
lexical heritage. Any specialised language is based onlext®m and combination of
communication elements that ultimately seek todyllanguage that may enhance peer
communication in a technical and/or professioneldfi Henceforth, the aim of LSP is to
identify the grammatical and lexical features gfaaticular register and use those features
effectively in technical or professional environren

These languages perform two types of functienseferential functionwhen the
message is concentrated on the goal of the dissoigson description, explanation and
argumentation etc, arailmetalingual functionwhich is used to establish mutual agreement
on the code (for example, a definition). It shobkl added, however, that what is termed
common languag&s opposed to a 'specialised ong’'characterised througiolysemyand
ambiguity two properties which do not characterise specidlisaguages.

A special language is essentially concerned wighetktension of knowledge in its
purest form, and, therefore, involvegormativeand evaluative intentionsConsequently,
special language speech acts tend to apbatic andpoeticcommunication altogether and
subdivide texts according to intention.

Closely connected with functions or uses inheretdhguage artentionswhich
derive from the voluntary nature of language anslego specific speech acts. To quote
Sager (1994:24) Ihformative intentioninvolves the communicative use of language;
interrogative intention is expressed as requests for informatidirective intentionis
reflected in imperativesvaluative intentiofocuses on the classificatory use of language,
while discursive intentioinvolves modality.”

Owing to the marked difference in degree betweem dinucture of general
knowledge and that of concepts in subject fieldectl subjects are distinguished from the
nature of reference and the number of primitivecemts. The properties of specialised
languages do not limit or simplify common langudnet, have the same lexical, syntactical
and rhetorical features which are inherent to thealledcommon languagdn addition, a
specialised language has a particular way to perceind address the scientific or
professional community and, henceforth, commurocatis realized faster and clearer.
Consequently, it is likely to contain many spesiedl terms, which, in the end, are
understood and used by the members of the commumisghich it emerged just like any
terms would be used sommon language

In her book, Dobos Daniela (1999) highlights thecsal restrictions and features
of the 'common language’, of artificial languageslaspecialised languages, also poining
out the views that:

- LSP partially accept the temporal dimension/ctiaméstic by restricting the form
and range of meaning of the accepted lexicon;

- acquisition is also a characteristic of LSP whiistinguishes it from the general,
common language;

- LSP tend to expand in the direction of artificlahguages, while adopting a
greater number of artificial language featuresriretfort to consolidate the specific basis of
their field;

- with special languages the principle is that wéten forms are primary, and
prevail, a fact which has important consequencéhfeir use;
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- LSP adopt the features of a range of functionsenoo less rigorously;

- LSP tend to have the same goal, with some degfregnonymic variation certain
types of special discourse is required by the fonel diversity of usage;

- LSP restrict polisemy on account of their diviseccording to fields;

-LSP adopt special rules without, however, jeomandi or inhibiting
communication.

In addition to these features, there are featunas tesult from other ways of
analysing and describing a language, such as thexsrding functional, notional, and
structural aspect&unctionsare concerned with social behavior and represenintention
of the speaker or writers and are achieved, formg@, through acts like: advising,
warning, describing. Meanwhileotions reflect the way in which human mind works.
However, another distinction should be pointed dhat between what a person does
(performs) and what enables him to do it (comped®riBut in order to be proficient in the
target situation, the speaker of a specialiseduagg has to know the type of needs
determined by the requirements of the target sd@naSpecilised languages structure their
content according to the particular context-reldted type which is used.

Another feature of these language types condeaimicalisation Technicality in
language depends not on writing as such, but orkititk of organisation of the meaning
that writing brings with it: “Through technicality discipline establishes the inventory of
what it can talk about and the terms in which it tak about it.” (Martin, 1985:58)

As a conclusion, we can agree that tourism usescaised language. After all, it
is special because it is a subsystem of the gememguages, it is used for a specific
professional domain and it is used by both expand non-experts; it is characterised
through its own lexical, morphosyntactic and tektuées.

4. ENGLISH FOR SPECIFIC PURPOSES (ESP)

“The growth of ESP (English for special purposéisgn, was brought about by a
combination of three important factors: the expamsf the demand for English to suit a
particular need and development in the fieldsmguistics and educational psychology. All
three factors seemed to point towards the neednfoeased specialization in language
learning.” (Hutchinson, 1991:8)

English for Specific Purposes (ESRs become increasingly important because there
has been an increase in demand for vocationalrtgaamnd learning throughout the world. With
the spread of globalization it has come to an as®d use of English as the language of
international communication. More and more peotaldesd using English in a growing number
of occupational contexts. Students were startindgedmn and, consequently, master general
English at a younger age and move on to ESP atrberege.

ESP is often divided into EAP (English for AcaderRigrposes) and EOP (English
for Occupational Purposes). Further sub-divisioisE@P are sometimes made into
business English, professional English (e.g. Ehglie doctors, lawyers) and vocational
English (e.g. English for tourism, nursing, aviatiand bricklaying).

ESP practitioners are also becoming increasinglyolired in intercultural
communication and the development of intercultaoahpetence.

The peculiarity of this language can be defined as:
- a specialized form from the point of view of tiopic, range of use and field;
- a complex linguistic system, not an isolated mmeanon;
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- its communicative function refers to the intensmi between experts, semi-
experts and non-experts.

The structure of specialised discourse may be demsbmore formalized, but not
different in kind and form from that of less spdisied material. The knowledge needed to
comprehend the specialist text lies in “the subkaxtwledge, not in language knowledge.”
(Hutchinson, 1991:161)

According to several studies the absolute charatitey of ESP are that:

- it is designed to meet the specific needs ofeheners;

- it makes use of the underlying methodology aniiviies of the specialism it
serves;

- it is centred not only on language (grammar,dekegister), but also the skills,
discourses and genres appropriate to those aetiviti

In general, every type of language can be congidergpecialised one, if it meets
at least one of the following features: the patédty of the theme, the particularity of the
communicative situation, specific characteristitthe speaker.

5. THE LANGUAGE OF TOURISM: ENGLISH FOR TOURISM
PURPOSES (EFT)

The language of tourism can be considered a spsialanguage, an ESP in its
own right, which is used in professional communaafverbal or written) both by experts
and non-expertsthe language of tourism is a highly organised amzbded system which
employs many devices to express, indicate, exchamggsages and information. Language
is furtheron, mainly described in terms of: diss®yrhetoric and narrative aspects

Discourseis a complex term used both in linguistics and acial sciences.
Discourse analysis, on the other hand, standhéstudy of whole units of communicative
exchanges produced in a particular speech commanitlythe language used, which, in
turn, is examined both in what its form is conceraad its function.

Discourse analysis looks at writing, talking, armhmenunication, in general, in
terms of sequences of sentences, propositionsspeech acts. Discourse analysis goes
beyond the boundaries of language and structure facdses on naturally occurring
language use rather than on fabricated examples.

Rhetoricis closely connected with discourse, and involves $peaker’'s power
over the addressee, ie his art to use persuasiirappessive speaking and writing. In the
language of tourism, the rhetorical feature is ¢henerstone of communication, because,
without it, we can not persuade people to buy tredpcts or to impress the client and
make him want to visit new places and meet pedpleetorics is equally linked to the
narrative featurewhich relates an account to an audience and eehahe language of
tourism by story-telling.

Mainly, according to Dann (1996) the language affitim is associated with four
major theoretical perspectives and their sociolistiti correlation. This approach is
particularly useful to understanding contemporayrism and, at the same time, offers
remarkable insights into it. The perspectives idetu

- the authenticity perspective (authenticatioAcording to this first perspective
the author regards tourism as structurally necgssidmalised breaks in routine that define
and relieve the ordinary:The rhetoric of tourism is full of the manifestati of the
importance of authenticity of the relationship beéw the tourists and what they see: this is
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a typical native house; this is theryplace the leader fell; this is the actpah used to sigh
the law; this is theriginal manuscript; this is the authentic Tlingit fish lejuhis is areal
piece of thetrue Crowns of Thorns." (MacCannell, 1989, p. 14). ltamg that tourism is
something typical, very actual, authentic, real] &me and regards the relationship between
tourist and nature, tourist and inhabitants andhénend, the tourist and other tourists;

- the strangehood perspective (differentiatiofdcording to the second perspective,
the author considers that the modern human beimgédsested in things, sights, customs
and cultures different from his own, mainly becatlsey are different. Gradually, a new
value has emerged and evolved: the appreciatidgheoéxperience of something different
and, at the same time, something néwaddition, the tourist is attracted by untouched,
fascinating, and unknown places. For him the adistovery is spectacular and he seeks
colorful, picturesque, simple, exotic places in ethhe meets new people and observes
other traditions, or simply undergoes new expegsnc

- the play perspective ( recreatiod)he use of leisure time is an important aspect
of life in our society, therefore, planning recieatand leisure time should be undertaken
both on a personal and on a public leveurism is regerded as a leisure activity because
tourists are freed from the demands of work ang.dUburists visit many places, have
different activities and they thrive for a uniqueperience, emphasising events and
timelessness. At the end of the trip, touristsdpback symbols, trophies of consumption to
remember the places they visted;

- the conflict perspective ( appropriation)he last perspective is more recent
and less clear than the theoretical framework. ddrdlict perspective speaks about how
ideas and myths from literature are momportant than reality in tourism. The discourses
are often treated like a mythical setting (Sphi@kopatra, Troy etc.), but sometimes
these actions are reinventing the culture or alibetate misinterpretations of a particular
culture asn “This afternoon we visit Mayers Ranch. Leavingidbi, past hundreds of
colorful farm holdings, the road emerges from atbefl forest to reveal the most
magnificent valley in the world. The Great Rift Mgl..We wind our way to the base of
the Valley ...before proceeding to Mayer's (sic)né&a where we are treated to an
awesome diLSPay of traditional Masai dancing. Ydube able to watch from close-up,
the legendary Masai enact warlike scenes from tpast. These warriors are noted for
being able to leap high in the air from a standipgsition. The experience is truly a
photographer's delight. After English Tea on theidaof the Ranch house we return to
Nairobi.” (Brochure for visitors of Mayers Ranch).

Like other languages it performs several functitirat link: addresser, addressee,
content and context of message. From amongst timenmws features of tourism, we shall
discuss the most important ones in this succintesyymamely: the linguistic functions, magic,
monologue, euphoria, tautology, lack of sender tifleation, simplicity, non ambiguous
words and structure.

Starting with thefunctionsof language we should quote Jacobson’s views en th
functions of the language and apply them to thegydage of tourismThe referential
functionis used either by the sender to provide new in&tion to the receiver or to ask the
addressee for information; one of the intercatastyeporting, describing, asserting,
requesting, confirming, refuting or using referahpeech acts. This is the most important
function of the EFT, as its primary objective ispgmvide information about a country,
region, community etc., however it is often lespbasised than it should bEhe emotive
functionrefers to the sender of the message and hisdatitas a communicator vis-a-vis
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the message. The language uses interjections apbagim speech, and tlieelingsof the
sender are revealed by speech acts like: apologgiveness, approval, praise, reprimand
etc. In the language of tourism the emotive functim longer refers to the author. In
addition, the emotive function uses an emotive stegi many superlatives and values
judgmentsThe connotative functiorelates to the receiver of the message. The lagisa
used to influence the addressee, his attitudesahdvior. This function uses the vocative
or imperative and attempts to persuade, recommeamit, order and warn. This is also
the language of social control. The language ofisouhas as explicit target, the consumer
and his desires, so, instead of the utilizatiowarfue imperatives to make people see and
do things, it often expresses an assumption reggutie visitors’ knowledgeThe phatic
function is used to create, prolong or terminate a contéata given medium of
communication. It is used to check whether the obhis working (‘hello, do you hear
me?', 'are you listening?"), or to chit-chat ongd (eg the weather). This language function is
necessary to maintain communication. This funcitoneither used for the written form of
the language of tourism, nor for pictorial contex@ce it is very difficult to maintain the
reader’s interest strange pictures, strong lightrasts or strong colors, dialogue structure
via rhetorical questions, friendly format etc. #ive rule.The metalingual functioestablishes
the mutual agreement of communicators or intergetamthe code (for example, a definition).
In EFT most of the definitions are familiar evenrton-experts, such are: tourist, tourist
attraction and tourism products etc. The last laggufunctionthe poetic functionfocuses
on the message for its own sake. The language lumgsstic devices such as: rhyme,
metaphors and a code to transmit meaning in a wsapl but there is always the risk of
ambiguity. Employed by the language of tourism puetic function is expressed via
metaphorsaandmetonymswhich often become redundant expressions, jstdiichés.

The second feature of EFT is the usenwgic Almost every brochure contains
some magic powers. Passive consumers must be oreted in the process “we can't
make the world go away. But we're pretty good dirig it”. (Advertisement of a tourism
agency) Through language a world of its own is te@ahotel sites are transformed into
magical playgroundsin the kingdom of Las Vegas there stands a cditéeno other.'Tis
a castle with a casino of epic LSPendor. Where ganfiehange and enchanting pleasures
beckon 24 hours a day. 'Tis a castle where the obithe realm is captured. Where the
cards are hot. The dice are never cold. And théaabever stops. 'Tis a castle of sword
and sorcery where the knights come alive. Reserpéaee in the majesty of Excalibur
today” (Brochure of Excalibur Hotel, Las Vegas).

The third specific feature isnonologue Both brochures and leaflets contain
monologue This represents an asymmetrical relation betweg@nofessional seller and a
buyer in terms of the interest in the knowledgeudtibe advertised product. In this case a
perfect language of persuasion is needed to sethasy products as a seller can. When
talking about monologue in tourism we know thasia one-way communication (answers/
guestions are not possible in the first phase)tdahdast must stop and read, in this way his
attention is captured.

Another very important function of the language tofirism is euphoria By
euphoria we understand beautiful terms and lexitahs that provide you with the
necessary elements to make you dream .

Like general advertising, the language of tourissaspositiveandglowing terms
for the services and attractions it seeks to prem@ccasionally, people disappear
completely from the texts, because they may becas®sal with problems. Equally, the
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language of tourism use®mantic hyperbole like the following: The Seychelles: an
archipelago of gold and light. These little islekedsed by the gods have been solely
sensations and feelings of tenderness and beauty.

In tour operators’ brochures, for example, and io#davertising materials the lexis
used isemphaticand highly evaluativepsually extolling the positive features of theqela
described and the services offered, as in theviitip examplesunique shopping centre,
welcoming pubs, picturesque fishing harbour, luaotivegetation, idyllic golden beaches,
breath-taking viewsThese types of texts often contaimphasiseandsuperlative forms

Beside these features, the language of tourism ebdbits tautology features.
Tautology is unnecessary or unessential becausep#ats the same meanings, using
different and dissimilar words. Tourists hear thee stories when they go on a trip or they
visit the same places in a city. In other words tthaists read, see, experience what they
were expected and told to expect. When a touresige brochure or a leaflet regarding a
touristic destination, he will realize that the samlestination is described in brochures
almost in the same way. The language of tourismehap patterns concerning the tourist
destination which comprises: an attractive dedoripabout the country, climate, people,
and atmosphere.

Another feature of the language of tourism isldek of senderln many cases the
sender, ie the author, is unknown. Tourists an@nd@l tourists sometimes have a vague
idea who compiles the brochures, leaflet, and dbegnents. But paradoxically, even if the
tourists don’'t know who compiled the texts, theyoknwhere to go in order to buy
products. Many products are realized to notifyphblic about some products or offers and
in many cases the sender doesn’t matter.

Simplicity is reflected in the use of simple words but witpressive or suggestive
meanings. For exampl&elf-catering accommodatidr accommodation where you cook
your own meals)|ntercity sleepe(= an InterCity train in which you can sleep).

Other devices are represented by ah@ssion of agenandauxiliaries in passive
forms as in:Pre-arranged car rentalcar rental which has been previously arranged).
When the agent has to be expressed it is placewtébdiie past participle, as An AA
recommended hotét a hotel recommended by the Automobile Assoamitio

When speaking about simplicity we must necessapbak aboublending(use of
blended forms instead of long words). Examples lefiding in the language of tourism
include: campsite(camp + site)ecotourism(Ecological + tourism)motel(Motor + hotel),
Travelog(travel + blog).

Another important feature of the language is theg kanguage of tourism has
concepts thaavoid ambiguity Like other specialised languages, this one hast t@oms
that avoid ambiguity and have just one meaning.nEifehey are similar they can not
designate the same thing. Some examplesoareoperatorand package holidayscreated
to refer to companies which organise holidays,d@nd travels, and to refer to all inclusive
holidays with a fixed price.

However, perhaps the most important characteritibis language is the ability
to manipulate the attitudes and behaviour of tesirisoth individually and collectively. The
need toexercise social control over the cliebecomes clear with the realisation that
tourism is an worldwide-expanding phenomenon withoonstraints, which cannot be
entirely managed.
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From thestructural point of view, this type of discourse abides bg thassical
requirements of advertising discourse: first itaigned at capturing attention, then to
maintaining interest, next to creating desire dirily, moving to action. The first step,
that of 'capturing attention’, is achieved througiguistic means, ie the use of superlatives
(“extraordinary, natural sceneries, with majestioumtains”, “Mallorca is a great
destination, with endless places to explore”) atfidatbractive, colorful pictures. The
reader’s interest is maintained or enhanced thraagious kinds of discounts and special
offers. This is the most difficult part in adventig. Skilled professionals know how to
create a desir and, at the same time, maintainetider’s interest. After all these steps are
taken and the requirements are fulfilled, it isyveasy to take further action.

6. CONCLUSION

This survey of the features of the EFT shows that language variety is very
complexand is undergoiong an enrichment process, ascirfpiorates all features of
tourism. Even if the language capable to describa few words spectacular sceneries, a
higher impact will be attained if the languageabeas heavily on the use of adjectives. It is
self-evident that the numerous techniques used ajivew, desirable and dreamlike aspect
to places, castles, sceneries, beaches, oceaass Bic. As if these places were hidden
under a mask, and suddenly, when rich and beautifulls are used to describe them, they
reveal themselves as a paradise.

In the language of tourism every word has its ovate its own magic and it is
used to make the tourist dream. When you read acaladescription you become attracted
to that place, you already see yourself in thatgla

Words change the reader’s perception of the wahat is whythe wordis the
most powerful hypnosis.
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BARCELONA. INTERNATIONAL EVENTS AND THEIR IMPACT ON
THE URBAN TISSUE AND DEVELOPMENT

XENIA HAVADI ?

ABSTRACT. — Barcelona. International events and theirimpact in the urban tissue
and development.Great international enterprises without any priftgariban aims, such as
International Exhibitions or the Olympic Games, &ethe impulse for important
transformations, remodelling Barcelona four timeslib years between 1888 and 2004.
The local administration recurred repeatedly in renota of socio-political crisis and
economical stagnation to the proven model of urblenelopment of using a major
international event as trigger force to accomplisent complex undertakings. By that the
events appoint key moments in the urban developrmérBarcelona. For instance the
International Exhibition of 1929 marked the urbaform and metropolitan definition of
Barcelona. The planning and implementation of thgnpic Games in 1992 constituted a
crucial period of securing the city’s economic fetand marked a qualitative shift towards
major restructuring projects. These projects wetegrated in the broader Development
Plans, which looked beyond the event itself andided onto the complex reality of the host
city. Local governments used these modern eventgags of promoting the town and as
occasions for restructuring and replaning it witkernational public and private financial
support. The major investments which accompaniedgtieat enterprises, allowed the city
and metropolitan area to be endowed with good comications, telecommunications,
hotels, alternative tertiary centres, storm drastadiums and other sporting installations, a
marina, airport, main roads, and also the reformnajor cultural structures.

Keywords: Barcelona, urban landscape and development, pet888 to 2004.

1. INTRODUCTION

Every city grows based on specific platforms orjgets. The evolution of a city
depends very much from the resources it disposed¥uifalso in large scale from the
initiatives the citizens come up with. Barcelonas lmaostly grown jerkily with precise
reasons or goals. It is a historical fact that ilagkhe advantages capitals of states have,
resorted to imaginative operations such as toarisimpaigns or hosting great events
ranging form International Exhibitions to enterpgssuch as the Olympic Games. The great
international events not only made possible the iadtnative, governmental and civil
cooperation, but mainly acted as a trigger to agiimm urgent complex projects.

Major international events without any primarilyoan aims were the impulse for
great transformations, remodelling Barcelona faores in 115 years between 1888 and
2004. The Universal Exposition of 1888 regained @gtadella area for the citizens; the
International Exposition of 1929 build the frame the urbanisation of the Montjuic and
the expansion and upgrading of the metro netwdik Qlympic Games in 1992 opened the
city to the sea and enriched the town with excélgrort equipments, leisure facilities and
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various important infrastructures. At last, but teatst the Barcelona Forum 2004 facilitated
the urbanisation of an area environmentally andafigcdegraded and to complete the
recuperation of the cost line begun with the Olyeapi

The mentioned four great events hosted by the tmarked main phases of its
development and defined the shape and functionhef modern Barcelona. The key
formation feature was in accordance with the néttesof the town and the urban politics
of the administration of the moment. The Internadio Exhibitions emphasized on an
expansive development, enlarging the city by irddgg poorly used periphery and
working into integrating surrounding settlementeeTdemocratic administration after 1979
adopted a different urban politics for Barcelonhe &ttention was focused on the existing
areas badly edified, crowded or degraded by tingk @m the amelioration of the living
standards of their inhabitants. The administratiedicated himself to the rehabilitation of
urban spaces. First of all the Olympics gave adieziimpulse for the recovery of the
densely populated neighbourhoods and the recuperafi the cost and Montjuic for the
citizen use. The urban transformation related ® Forum Barcelona 2004 is the most
important rehabilitation achievement in the histarfy Barcelona until now. For one,
because it exceeds the limits of Barcelona, aciimg larger metropolitan area and
secondly, for the great amount of projects execirte¢de same time.

2. THE UNIVERSAL EXHIBITION OF 1888 AND THE INTERNA TIONAL
EXHIBITION OF 1929: MODEL OF URBAN DEVELOPMENT

The Universal Exhibitions initiated in 1855 in Lang were considered as major
political, economical and social events, in whitle tattending countries exposed their
technological developments and presented their @o@mal and industrial potentials.
Hosting such an enterprise was an opportunity émmemical development and assured
international prestige.

1888 Barcelona was the second most important mifpain on political level, but
the first most important from industrial point oew. The Universal Exhibition hosted in
this year in Barcelona served as a display caséhticountry’s industrial, technological
and artistic realities. Even though the event tplake inside a delimited exhibition ground,
the exposition contributed to general improvemeéntthe city. In a period when the city
wall was tern down and the amplification of theydiccording to the Cerda plan was in
process, the celebration of the event served orhand as an impulse to complete works
begun years before and on the other side to i@itiatv infrastructures and services that not
only improved the living standards of the citizelnst also exhibited an image of modernity
for the visitors. Besides the Park Ciutadella, ékiibition site, major works were done on
the maritime front between Park Ciutadella andltas Ramblas, urbanising the area and
constructing the Passeig de Colon. Furthermoreesepitative buildings were raised, such
as the Palacio de Bellas Artes, the Arc de Triuropthe Monument of Colén. Organised
in a moment of economical depression, the evemiif@@gg a revival for the construction
sector and it meant the first big step towardsBhepeanization of the Catalan economy.

Due to the overall success of the first big everganised in Barcelona, the
Universal Exhibition from 1888 turned into a modéldevelopment which afterwards was
applied for several occasions contributing to bigaed bigger changes in the urban and the
socio-economical landscape of the town. The fifshany was the International Exhibition
celebrated in Barcelona in 1929, which had a grapbrtance for the urban politics of the
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city, as the radical measures realised due to rigpshie event, provided the city with the
adequate infrastructure necessary for its furtteretbpment. The choice of the location
was very important as it implied the possibility gflving urging urban issues and also
defining the formation at least of the area, if obthe whole city. In the urban landscape
occurred big changes to make the city suitableo&t such a great international event.

The International Exhibition was originally planexbe held already in 1917, but
the outbreak of the 1. World War, followed by thaitical and governmental changes that
Spain under went in 1923, postponed and settledake for 1929. The new format of the
exhibition was dedicated to industry, arts and tpdrhe apple of discord was the location
of the event aimed to strengthen the position at8ana as a Mediterranean industrial and
trade centre in an era of industrial developmerd tathnological progress. One party
supported the exhibition site to be located betwthenPlaza de Glérias Catalanas and the
Besos river, arguing as a plausible solution fer @infinished enlargement plan of Cerda.
Yet the organisation commission decided to seltiieExhibition in the Montjuic hill with
the goal to integrate the hill area in the townd atained the financial support of the
central government.

In the urban reform and reconstruction plan of @esdcurs for the first time the
lack of free space and public parks in the overfaipd and crowded Barcelona. Although
with the occasion of the Universal Exhibition of8B8was created the Park Ciutadella, it
was the only public park in Barcelona. The muniliipavas firmly determined to amplify
the green areas and conceived it by increasing fféha designated for parks and gardens
in 1910 to 447ha in 1926 including the Park Gueltl @ark Montjuic. The exhibition
facilities incorporated several “palacios”, the magpresentative being the Palacio
Nacional, and halls, buildings which nhowadays seasemuseums or host institutions and
fairs. Furthermore the stadium built on the tophaf hill, as well the Greek theatre settled
in one of the parks of Montjuic and the Spanislhagié compound on the foot of the hill,
emphasis the other themes of the exhibition: ati$ure and sports.

Fig. 1. The ground of the International Exhibition of Bdarea in 1929.

Source: http://es.wikipedia.org/wiki/Archivo:BarcelonaExptienPanorama.1929.ws.jpg

Beside the exhibition facilities, representativeldings and the adjustments of
Montjuic to become a leisure area for the greataslip, vast works were done in the
communication network of Barcelona and surroundingse phase which Sola-Morales
defines as of urban reform and metropolitan deéfinibf Barcelona is distinguished by the
construction of relevant road segments and by retting of streets of major importance
such as the Gran Via de les Corts Catalanes oadhml Av. Diagonal. The construction
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and reconstruction concerned basically almoshallmain roads and avenues of Barcelona,
with the greatest interventions in the PIl. CataJufia Las Ramblas, Via Laietana, Ronda
Universidad or Paseig de Gracia and mostly thessoaads to the exhibition site. Between
1924 and 1929 525m2 were built and paved. The tshigigting by gas was gradually
changed into electricity. Further attention wasu®d on the connection of Barcelona with
the surrounding settlements, which with time gobiporated. Not only the streets, but also
the city railway and metro network was enlargedplified and modernised, upgrading the
services. Furthermore the airport of Prat de Ligarevas built in this period. The realisation of
all this public works required manpower, which kedan increase of immigrants from all
the Spain and meant a demographical and physioaltgrof Barcelona.

Even though the Exhibition itself was only a relatisuccess, from architectural,
urban and infrastructural point of view is from ajor importance for the history of
Barcelona. Yet the proven model of urban develogmeached its apogee with the
organisation of the Olympic Games of 1992 in Baynal

3. THE OLYMPIC GAMES OF 1992: QUALITATIVE SHIFT TOW ARDS
MAJOR RESTRUCTURING PROJECTS

It is generally admitted, that the Olympic projechot confined to merely sportive
ambits. The prestige as host and its implicatiopsnuthe physical structure and the
appearance as well upon socio-economical aspezthamost evident. The planning and
implementation of the Games constituted the cryméaiod of securing the city’s economic
future and marked a qualitative shift towards magstructuring projects. The democratic
administration which came to power in 1979 wasrfgcan economical recession. The
general economical crisis affecting the textile aedvices sectors gave place to a raise of
the unemployment in the metropolitan area. The géngcture was dominated by low
level of public investment in infrastructures of jorainterest, the paralyzed private
investments in estates and the lack of urban piopsnd proposals of a certain entity. There
was a perceivable need to impel a collective ptdfacthe future that would push forward
difficult or stagnant proposals and could give dirdgie direction in the process of the
configuration of the city. The proposals for theygibal transformation of the structures and
infrastructures had to permit a re-evaluation of tirban functions and forms, and a
redefinition of the public landscape, capable t@mirethe progressive decay of the urban
sites and of the living standards of the inhabgant

Barcelona had significant pending duties which werébe undertaken without
delay. There were three ambits of urban reformsdbald not be subject to the possibility
of obtaining the nomination. First of all, the wditent, underused for public utility. A
second ambit of action was the urban tissue ohtheal city, the planned regeneration of
several areas. And last, but not least the clegrafithe metropolitan area, whose excessive
congestion would constrict the town’s full develagmh These objectives were integrated
in the Olympic proposal, reinforcing the commitmémtthem. The Olympic Games were
the opportunity to realize major projects espegiaih the general networks and
infrastructures, which exceeded the responsibilityd the possibilities of the local
administration. The needs of the city agreed withrhain lines of the Olympic project, that
is why the Candidature, beside of generating answaluprocess of cooperation or
consensus between the citizens and the authoffiiessacted as a catalyst of projects and
ideas that were already materializing and attraicteglstments towards the Barcelona area.
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Specific to the Barcelona Olympic scheme was timeilgineous short-term feasibility
project with a great territorial reach, which skimnd resolved many pending themes in
Barcelona. The plans had to cover the needs oDimmpic Games as well as the long term
necessities of the neighbourhoods. Therefore, thmiic Areas were seen as parts of the city
integrated with their environment rather then agerstes exclusively to serve transitory
Olympic purposes. Within the city of Barcelona im@ntions involved four areas strategically
placed in four corners of the city: Montjuic, Diagd-Pedralbes, Vall d'Hebron and Poble Nou.
The four areas had a more or less equidistant ariphery location to the centre. All of them
were unfinished urban spaces, little active andecto depravation, lacking proper connection
with the rest of Barcelona. Each of these aredsauihsiderable surface — 140 to 210 hectares —
were to be provided with important sport facilitiesultural, institutional or representative
buildings, as well as parks, gardens and leisweasaBehind the strategy for Barcelona 92
there was a clear will to achieve a balance betws=eastern and the western part of the city.
Changes effected in the Vall d'Hebron and in thblePdlou were mainly done in order to
counterbalance consolidated areas such as therialagoMontjuic, as well as to correct urban
deficiencies of those specific environments oridoadready begun processes. The whole of these
interventions aimed to have important effectspmiy on the city, but on peripheral areas as well.

Changes effected on Montjuic, where the most inapbr©lympic sporting facilities
were placed, signified the completion of the hilllevelopment, begun in the 1900°s by
consolidating its bent towards being the main urpark of Barcelona. Beside the changes
effected on the sporting facilities, at least ofnsaimpact was the treatment of the space
between these constructions and the landscapiatpafst half of the yet undeveloped area
of the hill. In the same sense, changes effectecuttaral facilities and accessibility projects,
ought to carry out in the same time, increasedrfezest and the attractiveness of the park.

In the Diagonal zone, the second Olympic zonepraotvas especially centred on
undeveloped public spaces, on the consolidatiothefexistent sports facilities and the
construction and updating of the access routeerdantions in this area meant finishing
and consolidating an important part of the citylvieg the break between Barcelona’s
urban fabric and that the neighbouring of L"Hodpita

The Vall d"Hebron area was the largest and yet pioéed urban site of the city.

It implied creating one of the town’s most impottgarks in a strategic position, in the
midst of overpopulated neighbourhoods such as LetaCbr El Carmel. With best
accessibility from various directions, it ought tmncentrate urban and metropolitan
sporting resources located in the north-easterngbahne city.

The most obvious changes were done in the areataséléor the Olympic Village.
The Barcelona City Council proposed the placemémh@ Olympic Village in a sector of
the city which at that moment was occupied by dexayndustries and obsolete urban
stock, with a great need of large metropolitanasfructures the execution of which were
quite eminent. This zone is located between thea@alla Park and the centre of the area
known as Poble nou, bounded by the continuatiath@fPasseig de Carles I, the Avinguda
de Bogatell and the sea. It was an area in chisterims of its function and the assigned
purpose played a fundamental role in the reconstuof the neighbourhood and made it
possible to give this sector of the city a cleaniity of its own.

Perhaps for the first time the Olympic Village walsysically integrated into the
complex reality of the host city. The proposal a#a multiple and superimposed uses, as
well giving priority to housing for several econanstrata, to commerce, to leisure and
cultural activities. The area bordering the seasike for hotels and commercial property,
whichtook on special importance as instrument endpgrading of the area.
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In accordance with the basic objectives of the igppibn of an urban structure, the
recuperation of the coastline and the establishiwlecbastal facilities as well the introduction
of a communication system and the future use ddligmpic area, this zone was planed as a
series of strips parallel to the coast, each witown particular characteristics. Progressing
from the interior to the sea, the structure iscdipWs:

- the residential area which corresponds in urlterctuire to much of the rest of
Barcelona, that is the Cerdd Ensanche. The Olymijli@age was not conceived as a
differentiated neighbourhood, but has intendedvierg moment to respect the pre-existent
urban pattern. The streets follow the same layodtanly some originality in the interiors
of the blocks has been permitted;

- the Avinguda del Litoral — the coastal stretctihaf ring road — forms a combination
of highway and park, and picks up through traffithaut creating a barrier between the
residential area and the beaches;

- an area of coastal installations centred on titellrade, commerce and leisure
pursuit, was a focus of activity along this sectidnhe Passeig Maritim seafront;

- the Passeig Maritim, a pedestrian route borddéhadeaches;

- the beaches provided with adequate breakwaterstap-over mooring facilities,
bringing the characteristic quality, accessibitityd legibility of the city to the sea. There is
approximately 1 Km of beach which, joined up witie tbeaches which were later created
in neighbouring areas, give a total of around 512d{ sea front running from Barceloneta
guarter to the river Besos.

The Olympic project and its investment program wietegrated with the broader
Barcelona 2000 Strategic Plan, which looked beytral event itself. Neighbourhood
revitalisation was a main aim, so the city tookecaf the neighbourhoods first, as part of
the overall strategy, established soon after t® Edection that ought the “homogenization of
the city”. Not only did bring balance in the prdeis of public facilities throughout of the
city, thus helping to integrate the marginalizetghbourhoods, but it has also reversed the
incipient tendencies toward segregation in theohistcentre and some of the peripheral
areas. Barcelona City Council played a leading imlplanning projects and ensuring high
standards were met in their implementation. Fui%3of investment was in the Barcelona
municipality, 34% in the rest of the Metropolitaredon, whilst 25% covered general
infrastructure. Main infrastructure deficits in thidetropolitan City” of the 1980s concerned
the ring roads, the airport, telecommunications hatkls. The investment also included
“underground infrastructure” such as sewers, stirans and service galleries along the 35
km of new ring roads. The Olympic Games were usa$umeans of concentrating public
and private investment, since public founding alaw&ld have proved insufficient, yet the
event itself only represented 15% of the total exitere and “agreed” investments and
sport facilities only accounted for 9% of total erpliture.

The Olympic Games provided a great opportunityetterelop and restructure the
city, a task continued through a new event desidgnyeBarcelona itself, a project where the
centrality of culture and sustainable developmera frans-national context is obvious.

4. THE FORUM 2004 PROGRAMM FOR THE COSTAL FRONT OF THE
BESOS RIVER: SUSTAINABLE DEVELOPMENT

The cities, as dynamic entities confront continuatnovation processes so to
adapt to the changing necessities and exigencit® @ociety. The tendencies of a sustainable
development assure a growth which in the same ttaiecreates new it also improves and
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rehabilitates the negative aspects accumulatdieimitban tissue. The best example for it in
Barcelona is the urban project Front Litoral BeBdsum Barcelona 2004, which reshaped
214ha of urban tissue in accordance with the basicipals of sustainable development.
Despite the thematic replacement in a new contexttie World Fairs and Universal
Exhibitions from “technology supermarkets” to “fons where ideas are debated on peace,
sustainability and culture”, what was not changeth wespect to these modern events is
their use by local governments and financial irgeees ways of promoting the town and as
occasions for restructuring and replaning it. k& ¢ase of the Forum 2004 project, a humanist
proposal for dialog among cultures goes hand irdhaith the urban redevelopment of the
Besos estuary area, one of the most depressedbpeiginods but also one of the most
coveted sites in the city.

The urban transformation related to the Forum Banse2004 is one of the most
important rehabilitation achievements in the higtof this town. The Besoés area is in the
far north-eastern corner of the city and is bountggethe shoreline and the right bank of the
river Besos itself. This area constituted a reahgendium of urban problems, in which the
following elements were all combined: large eneagyl environmental infrastructures (a
water treatment plant, five power stations, a wasténeration plant), the mouth of the
river, the Besos, which was highly polluted, extemsroad infrastructure (the recently
finished Diagonal, the Cinturdn del Litoral), massusing estates from the 1960s and
1970s with significant social problems (La Mina, Catalana, St Ramon de Penyafort) and
the existence of the administrative boundary betwBarcelona and the neighbouring
municipality of St Adria del Besés. The magnitudhel éhe diversity of these problems have
led to the design of a very complex programme, wincluded the application of diverse
specific projects and the organization of an imguairtinternational event in order to give
momentum to urban transformation. In this caseamereferring to an event conceived by
the city of Barcelona itself, under the name of iédmsal Forum of Cultures, Barcelona
2004".

The “Universal Forum of Cultures, Barcelona 20044swprojected as a world
event, conceived as an international gatheringisgouds actual issues of peace, cultural
diversity and environmental sustainability as madkéntered the twenty-fist century. This
event took place during the summer of 2004 andivedethe recognition and support of
UNESCO. It aimed to be a new type of global evemganized in order to promote
dialogue between people of all cultures. Debates Hreen organized on many topics of
common interest, as well as a thematic World Faktif’the arts and exhibitions on human
diversity and its history

The 2004 Forum stressed sustainable urban devetdprieis the principle of
sustainability that presided one of the axes ofRtiim was in the same time a principle of
coherency. On one hand the space that shelteredUhiersal Forum of Cultures,
Barcelona 2004” was the materialised expressighesustainability in urban development
terms, architectural and socio-environmental, thab say in terms of urban ecology. It
was an experimental area with the vocation to gtofhe sustainable renovation and
development upon the entire urban tissue. On ther dtand the facilities built for the event
(Convention Centre, fairground, water park, eteyevsubsequently put to good use by the
city. Accordingly, the construction work for the e laid emphasis on environmental
rehabilitation schemes for restoring the sea feort the Besos river bed and banks.

A specific management body was created to ensticgeaf organisation of works
and proper coordination of schemes and the pravadepublic bodies involved in the project.
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Fig. 2. The Besos estuary area before the rehabilitation.

Source: Ajuntament de Barcelona (200Bgarcelona Forum 2004: un nou model de ciutat:dostenibilita
en el projecte de reordenacio urbana del Front tatBesés Barcelona, pag. 17.

From the point of view of urban interventions, tplan affected a total of around
200 hectares and included the following operations:

- the construction, out into the sea, of a platfahat constitutes the new seafront
of the area, with beaches and an urban park, ak business and hotel activities.
Furthermore a seaside promenade that bridgeswbeBesoés thus links the St. Adria and
Badalona sea fronts. The new shoreline includea @leew port next to the mouth of the
river Besds, with the capacity of about 2000 boBte proposals for the new seashore also
incorporated environmental considerations with rég wetlands, marshes, reefs and
improving the biodiversity of the sea bed. Thel@ngation of the Diagonal (main city
thoroughfare) to the inner harbour of the new RdriSt. Adria intended to make the
remodelled shoreline an integral part of the city;

- the construction of the installation of the Foruwith central building, a large
plaza and a platform that covers the sewage trestphent and, in part, the ring road of the
Cinturdn del Litoral;

- the project’'s general aims also included renogatand rezoning of the
neighbourhoods in the area, meaning the restruauraf the neighbourhood of La Mina,
and of the sectors of Llull-Taulet and the La Catal This project was done with the
support of the EU’'s URBAN programme and the creatid a special cross-authority
committee. Great rehabilitation work was done oe thighted bordering areas. A
combination of environmental rehabilitation in theighbourhoods themselves in the short
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term and rehabilitation of dwellings in the meditenm brought these run-down areas up to
decent town planning standards. A new resideniistiidt was planned for Llull-Taulet
area. The new neighbourhood had to incorporateaisiadtile development and energy-
saving criteria. The scheme comprised some 1200-8%llings and included industrial
estates, and areas for sitting tertiary activiied hotels, complementary to the residential
nature of the project. These dwellings were desigaed priced to attract young middle-
class people in an area where the population had ager the past 25 years. The La
Catalana, the third target site included in theabdlitation planes, is located in St Adria de
Besos municipality and covers around 25ha. It resaidential neighbourhood which has
gradually lost population over the years. It isiposed on the right bank of the river Besés
and is surrounded by local industries which weredemgoing modernization and
rationalization. The planned urban renovation wiorkthe La Catalana area had as purpose
the creation of an area with a pleasant landscapatractive environmental features:

Fig. 3. The Besos estuary area and the Forum ground a&eehabilitation.

Source Ajuntament de Barcelona (2008grcebna Forum 2004: un nou model de ciutat: La sostkiait
en el projecte de reordenacié urbana del Frontlat®esdsBarcelona, pag. 17.

- planned environmental rehabilitation work alorte tseashore and the final
stretch of the river Besés (severely blighted) udeld various technical projects and
changes to existing installations (waste waterttneat plant, solid urban waste treatment
and electricity generation). This measures weraired if environmental standards were to
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be met. The gradual technical improvement of thiastallations also formed part of the
overall programme. Schemes forming part of the agne: restoration of the river bed,
the building of a sewage sludge dying plant andriktallation of new incinerator filters;

- the establishments of major metropolitan faetlit amongst which we find the
Congress Centre of Catalonia and a new centreidondalical scientific investigation.

The interventions predicted in the urban plot wiid respond again exclusively to
the celebration of the Forum, but to precedent sestdl plans. The 2004 Forum was
designed much more consciously with wider econoamnd urban objectives in mind.
Setting a date, in this case 2004, and to haveepted a collective challenge supported by
the three administrations, contributed evidentlyh® prompt and focused execution of the
projects. Those involved with the projects in tlity tioped that this further push would
bring the town’s reputation and functioning ontmew plateau, without at the same time
leaving a problematic burden of debt. With this raien Barcelona attempted to combine
economic innovation, urban renovation and soci@lesmn. The event gave a fillup to the
town planning schemes needed to transform an artecensiderable potential. Besés
gained a certain metropolitan centrality, integidate the general public transportation
network and characterised by being mainly publieaaralthough fulfilling tertiary and
residential functions as well. Yet the great acclishment under the main terms of
sustainable development was to incorporate theestisndustrial plants in the general plan
of refurbishment. In fact it created a new metrdpal centrality integrating the necessary,
but molesting installations, formerly expulsed ¢w tperiphery. The Forum area and its
transformation were in accordance with one of ttennaims of the administration that of
creation of areas of new centrality in the ambithef town centre.

5. CONCLUSIONS AND CRITICS

Most of the programmes for which Barcelona is remeay certainly up to the mid-
1990s, were not conceived with the aim of boostimg town’s economy, or its global
competitiveness. Many have, however, done prectbaly It is no doubt this trick, of having
made improvements for locals with internationalestments, has impressed many city
managers around the world. More widely, the goquutation that the city has obtained
appears to encourage investment generally in meatwfag, research and services by
multinationals. It is presumably here that the m@jwestments in motorways, the airport,
industrial land provision around the region, arat ffroposed in the port, is paying off. Due
to the social function performed by the new spacebartefacts, they become the signifiers
best suited to symbolize or synthesize the curdmrhinant meaning of the city as a
Mediterranean centre for leisure, communicatiortstdgh-tech industry.

Most of the land that has been turned into serl@sure or residential areas since
the 1980s has been produced by the revaluatioridoindustrial land. The major urban
projects that would from the mid 1980s characteBagcelona’s urbanism were largely
justified through a rhetoric which promoted conetien as a public service designed to
benefit the everyday life of citizens. The extehth® social and economic transformation
undergone by the city was a result of the econoestructuring of the entire Spanish state
that has being effected from the 1970s onwards.the case of Barcelona, the
transformation consisted in the dismantling of muwdmnufacturing industry, which turned
Barcelona into yet another example of what has lceeme to be known globally as a post-
industrial city. Under these circumstances, it Inegamperative to look for a way to make
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the local economy sustainable. This signalled tkgirming of a shift in the town’s
economy towards “clean” industries devoted to thedpction of culture and technology.
The reconfiguration of the city necessitated thalifaration of sports infrastructures and
large commercial and cultural centres. The alliabeéveen the economic forces with
interests in the city and the local governmentadiaed materially into the promotion of
mixed economy as the main way of financing pubticam development. The creation and
improvement of the town’s urban facilities and smaovas a very lucrative way of
recapitalization and recycling of the devaluatedlstrial land. This helped to promote the
cultural, technological and entertainment industtiet were to become the core of the economy.

Hand in hand with those is the tourist activitytthkearly demonstrates expansion
in the city of Barcelona. Although Catalonia, peutarly the coastal areas constitutes one
of the main tourist destinations of the Meditertamethe city had remained relatively
outside of major tourist flows. It was mostly véitfor business reasons, and in particular
for its role in conference and trade fair orgamizgtwhich is one of its traditional occupations.
The situation experienced radical change sincecéihebration of the Olympic Games in
1992. These had from the point of view of stimwattourism a double merit. On the one
hand, they constituted a major opportunity of prtoro for the city that allowed it to
project an image based primarily on its cultural anchitectural charm. On the other hand,
it attracted public and private investment in thiy evith notable effects in the area of
infrastructures and facilities, also including terying out of a Hotel Plan. This allowed
the city to move from 118 establishments and 18/5€@s in 1990 to 148 establishments
and 25.055 beds in 1992. Since then, the supplynbastopped growing and in the year
2000 it reached 187 establishments and 31.338 beds.

The defining topics of the international events emdient a significant change in
accordance with the global socio-economical andipal evolutions and trends. The shift
from international exhibitions, symbols of induatmprogress, to enterprises emphasised on
sports and culture marked the adaptation to thbtiesaof the decaying manufacturing
industries and the new focus on centres of highhnelogy, culture and leisure
accompanied by the principles of overall sustai@at#velopment. The major investments
which accompanied the great enterprises, allowedcity and metropolitan area to be
endowed with good communications, telecommunicatiohotels, alternative tertiary
centres, storm drains, stadiums and other spoitigtallations, a marina, airport, main
roads, and also the reform of major cultural stiret. Despite all the achievements, the
huge spatial redefinitions that were to be implet®énin the city ended up partially
negating the original planning principals of cregtmore public spaces and improvements
to the quality of urban life. Even though the mdjoof these “areas of new centrality”,
labelled as priority targets for urban developmenmére located in very run down,
peripheral zones, the new developments did not fhieag intended the existing local
population, but led to the partial dislocation &g toriginal neighbourhoods due to the
escalating prices in their now improved areas;piadiferation of big shopping malls had
accelerated the destruction of the social fabricsmfll local businesses and instead of
quality public spaces, created pseudo-public coesuotals.
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CHALLENGES IN TRANSLATING GEOGRAPHICAL TEXTS FROM
ROMANIAN TO ENGLISH

ERCHEDI NICOLETA !

ABSTRACT. — Challenges in Translating Geographical Tets from Romanian to
English. The new requirements in some universities to phbkbroad in internationally
recognized journals raise some significant chatlengith respect to the use of proper scientific
language in a foreign language. This paper airagldioess some common mistakes in translating
geographical texts from Romanian to English. Wheiting in English scientists should be
aware that there are several styles of academiingveind should edit their paper according to
the specifications of a certain style. The Anndlthe Association of America@eographers
recommends the use of The Chicago Manual of S@EIS). The CMS has detailed
examples on how to quote from different sourceskbpjournals, magazines, newspapers,
online sites etc. In this article we shall givehars summary of some of its most important
points. We continue our argumentation by exemplgyhow a scientist could achieve
objectivity, clarity and precision when writing iBnglish by using passive voice, by
hedging, by avoiding the use df , of repetition, redundancy and overlong subjedts.
shall conclude by addressing the problematic tediosl of some geographical terms from
Romanian to English, terms likarhenajarea teritoriuldi “dotari publice’, “intravilan”,
“extravilan”.

Keywords: The Chicago Manual of Styleitation, sentence structure, national spatial plan.

1. INTRODUCTION

An essential part of a research scientists’ worto igrrite scientific papers and to
give talks at meetings and conferences and thigt sirticle is meant to help Romanian
geographers to present their results effectiveby. & properly written scientific paper in
English attention should be paid first of all tgylsf grammar and terminology. Then, it
should be reader-friendly, by presenting the infaiion in a quick, accurate and economic
manner. All the above presented aspects are ditaithe paragraphs below.

2. THE CHICAGO MANUAL OF STYLE

Most importantly, the scientists to whom Engliskaifreign language need to know
that there are quite a few different scientificlestyand formats when it comes to writing in
English. There is an American style and a Brititesof academic scientific writing, and in
each case there are additional styles of writiqgedding on the discipline. Some of the main
British guides to writing ardNew Hart's Rules: The Handbook of Style for Wsitard Editors
(2005), The Oxford Style ManuP003),The Cambridge Handbook for Editors, Authors and
Publishers (2003), The Times Style and Usage Gui#903), The Economist Style Guide
(2005), The Modern Humanities Research Association Stylde5(2008), Scientific Style
and Format. The CBE Manual for Authors, Editors &hublishers (1994).

! “Babeg-Bolyai” University, Faculty of Geography, 400006uNapoca, Romania,
e-mail: haranick@gmail.com
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These British publications may be very loosely rdgd as the nearest U.K.
equivalents of the U.S. workihe Elements of Sty([2009),The Chicago Manual of Style
(2003), The Publication Manual of the American Psycholobitasociation(APA Style)
(2001) andThe MLA Style Manual and Guide to Scholarly Pulitigi{2008).

There are several styles for writing and documériabf research because
academic disciplines have different expectationshfowv to list citation information. For
example the MLA (Modern Language Association) stywised mostly in humanities
(languages, literature), emphasizes the authorigerend the page in the original text while
the APA style, mostly used in social sciences, emmjges the year the source was
published because it allows the reader to quickly Bow the research in the field has
evolved. These two styles are “in-text” citatiogles, that is, some information about the
source comes right after the quotation while th& e listed at the end of the paper as
References (APA) or Works Cited (MLA). By contrasthie Chicago style is a footnote
style, that is, the source information is givernha bottom of the page. The Annals of the
Association of American Geographers abides by thiealines depicted in the fifteenth
edition of theChicago Manual of StyldCMS. In the paragraphs that follow a short
summary of some of its most important points aesented.

In what regards the style and language the Anmegsify:

- there should be no more than three or five keydeor phrases per article;

- the correct format for citing tables and figuresTable 1, Figure 1A. , and they
need to be mentioned in numerical order;

- scientific/technical headings—3.1, 3.2, and se-ghould not be used;

- serial commas are to be used: ...the first, secand,fourth experiment (rather
than “the first, second and fourth experiment”);

- years should be written like: 1992-1993, rathen th@92-93;

- percent should always be spelled out in text;

- the possessive of single nouns ending in “s” negedlse written: "the dress’s
material was silk" (rather than “the dress’ matenias silk”);

- dates are recommended to be expressed in Brityé 45 November 2002
(rather than November 15, 2002);

- when a source used has more than three authofsghauthor's name and “et
al.” should be used: Rogers et al. 1973;

-in the reference section, for subsequent sourcethefsame author(s), three
successive “em” dashes are used in the place afuti®r's name. For example:

Rogers, V. 199&xploring Sustainable Developmehtew York, Routledge
. 2001.Rural PlanningNew York, Routledge

- titles of sources, organizations and institutiamames in a foreign language should
be translated into English in parentheses rigletr afach title in its original language;

- quotations from online source need to be followgdhe URLs of the Web sites
in this format: http://www.apastyle.org/elecmedimh(last accessed 26 June 2009);

In the reference section the title of a Web diteutd also be provided. In order
to correctly cite online sources, one should beilfanwith the structure of the URLs.When
citing a series of rules need to be followed.

First of all, double quotation marks need to bedysingle quotation marks can
only be used for the embedded quote. Secondlytdjtetes that have more than 60 words and
interview excerpts should be set as extracts/ btpakes (i.e., separated from surrounding
text by one line at beginning and one line at emd indented .5” on either side). Shorter
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guotes and single sentence interview excerpts dhmellintegrated into the text. Like for

example the following excerpt from the Annals

(http://www.aag.org/ Publications/Annals/Annals%20&%620Sheet%205-13-08. pdf, last

accessed 26 June 2009):

Protocol Host name  Path bo document

http:/fwww.apa.org/monitor/octD0/workplace. himl

Fig. 1.The components of a URL.

Source: http://www.apastyle.org/elecmedia.h

File nama of apacific

“In phrases such as “the
discipline of geography,” geo-
graphy should not be capi-
talized. The phrase “geographic
information system(s)” should
not be capitalized when it is
spelled out. The acronym for
this phrase, GIS, should be
capitalized. Phrases combining
the acronym “GIS” and a word
beginning with “s” should be
rendered as combined words:

GIS science should be GlIScience

GIS systems should be GISystems

GIS scientist should be GlScientist
All acronyms—even those authors might expect tmivenonly understood—should be
spelled out. The phrase “Global Positioning Systeshduld be capitalized when it
is spelled out. The acronym for this phrase, GR8ukl also be capitalized.”

The Chicago Manual of Style has detailed examptekaw to quote from different
sources: books, journals, magazines, newspapdise aites etc. In the following fragment

two excerpts from the CMS are shortly presented:

“Journal article from printed journal with continuo us pagination (690)

Last name, First name. “Title of ArticleJournal Nameyolume (year): page spar.
Bibliography | For example: Jones, Patricia. “The Objectificatioh Objects.” Metascience

Quarterly6 (2007): 101-134.
Citation in Number. First name Last name, “Title of Articldddurnal Namevolume (year):
footnote/ page span. - T . .
endnote For example: 1. Patricia Jones, “The Objectifiaatiof Objects,” Metascience

Quarterly6 (2007): 101-134.

Book, single author (649)

Last name, First namg&itle of Work City where published: Publisher name, yepr.
Bibliography | For example: Prescott, JohA. History of the Ballpoint PenAthens: Podunk

University Press, 2007.
Citation  in| Number. First name Last nan¥tle of Work(City: Publisher, year), page.
footnote/ For example: 3. John Prescoit,History of the Ballpoint PefAthens: PodunK
endnote University Press, 2007),

Source: http://www.umanitoba.ca/student/ul/lac/media/Chicagyle_08.pdf
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When referring to a source it is important for mative writers to use the appropriate
vocabularyssource(sursi), from (din), after (dupz). Most commonly encountered aourcé,
used mostly for maps, tables, graphics, afndn{’, while “after’ is rarely used. Typical
expressions when writing about sources daga from, adapted from, based upon, redrawn
from, courtesy, used/reproduced/reprinted by pesioig redrawn with permissiogtc.

When introducing a quotation there are a wide wai6é 'reporting' verbs and verb
phrases that can be useatknowledge, conclude, emphasise, predict, asssougest,
assert, observe, demonstrate, argue, postulatejtagtm or longer phrases likaccording
to X; in X's view;X distinguished between ... andyaé of the opinion that; X makes the
following claim / point / statement: ...; X illusteat his / her argument by saying / stating /
showing that; X characterised / considered / defintr.

Some important details that scientists should pignton to when citing in
English are those that deal with page numbers ahgnes. The correct abbreviation for
page in English ip. (p.7) for a single page anb. for multiple pages (pp.95-111), and not
pg. The Chicago Manual of Stylecommends that only the numbers of pages beewritt
without the abbreviation p., or pp. e.g. 206-21hlyGhe last two digits of a number are
sometimes necessary e.g. pp. 205-12 (but 286-Ba2)veen the title of a source and the
number of pages a comma (,) or a colon (;) candeal @.g. (Rogers, 1973, p.288). The
number of volumes should be rendered in Arabic matae.g. Vol.3.

Also, there are a number of abbreviations of Latid Greek origin that are used
in scientific writing:c. or ca. — circalapproximately, about —for dates)g. —exempli gratia
(for example) et al. —et allia(and others)i.e. —id est(that is, in other wordsj),a. —inter
alia (among other things) etc. instead of abbreviativommn German origin likea.o. for
“and others” andex.for example.

3. THE SCIENTIFIC STYLE OF WRITING — GUIDELINES

The main purpose of scientific writing is to presemformation in a quick,
accurate and economic manner. That is why scisrgigbuld try to write their papers, even
those that are complex and conceptually difficedgder-friendly. Otherwise they face the
danger of making their texts unreadable and tht$aken into consideration by the science
community. This is especially true for non-nativeglish speakers that are used to writing
long and complicated phrases in their native lagguat are hard to translate and even
harder to understand in English. The aims of adh@gewbjectivity, clarity and precision in
scientific papers are especially important in timglish publishing community.

Objectivity

Linguistically, objective and neutral approach &gl in scientific writing) can
be achieved by avoiding ambiguous statements anfilisiag metaphoric elements and by
using the passive voice.

As scientific style requires the use of impersatgle, the use of pronoun “I” is to
be avoided. Instead, “we” or “the team” are recomdaal. In order to produce impersonal
writing the passive voice is usetihe present article is intendéd contribute.. instead of
.... In the present article | want to.

Nevertheless, the overuse of the passive shouldvb&led. It is better to use
active constructions in long sentences because iférb in passive comes at the end of the
sentence it makes the sentence sound clumsy.
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E.g. For this reason, the emigration pattern of African-American community
and the structure of the American labour markete studied(passive).
For this reasorthe subject of the study wHege emigration pattern of... (active).

Clarity

The clarity of a text resides in the use of plalear structures. By using overlong
sentences or lengthy chains of clauses and grotipgoods the reader can be easily
prevented from understanding what the author wemssy. As a rule, you should not add
more than 2 to 3 clauses of any sort to form omgesee. The following excerpts from
Blake, R.Scientific Language and Readershipgemplify how overlong sentence are hard
to understand:

“In the first experiment of the series using mitevas discovered that the total
removal of the adrenal glands effects reductionagfjressiveness and that
aggressiveness in an adrenalectomized mice is reddo to the level of intact
mice by treatment with corticosterone. These regudint to the indispensability
of the adrenals for the full expression of aggressi

Without loosing any of its scientific value or foafity this complicated sentence
could be easier to read and understand in thisafbrm

“The first experiment in our series with mice shdwbat total removal of the
adrenal glands reduces aggressiveness. Moreovem whated with corticosterone,
mice that had their adrenals taken out became agesgive as intact animals
again. These findings suggest that adrenals aressary for animals to show full
aggressiveness”

Expressing the ideas concisely, that is, avoidiegetition and redundancy and
cutting out irrelevant words, would improve the dehility of the text especially for the
non-native English speaking scientific communifythk sentences are too ‘wordy', they are
difficult for the reader to understand. For example

'‘wordy' sentences more concise sentences
We continued our research in the development We have developed new proceduiasthe
of new procedurefor the isolation of isolation of phytoplankton DNA from fixed
phytoplankton DNA from fixed samples. samples.
Formality

Academic writing abides by certain rules of formalihat non-native writers
should not disregard without very good reasons.

Contracted verb forms should be avoided in academiting. The correct forms
arewill not, is not, are noinstead of the spoken formgon’t, isn’t, aren’tetc. Foreign
writers need also to avoid the use of fbwre tense in the subordinate clause in time or
conditional sentences (witWhen ...or If ..., etc.) that may be very common in their own
language but that are grammatically incorrect iglEh.
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In scientific writing it is recommended to use hiedg Hedging is the avoidance
of absolute, categorical statements and overgeratiahs, because others might disagree
with your findings. Some readers, especially thyeen Britain or Asia might consider
offensive one’s argumentation that claims to knohe ttruth about a certain
problem/subject. Particularly useful verbs for hedgare:seem to ... / appear to ... / tend
to .., as in:Our data seem to appear to confirm/demonstrat&datd that ...instead of the
less inspiredOur data shows....

Another common mistake for the non-native writesstd use long paragraphs.
Paragraphs normally shouldn’t exceed 7 to 14 lava$sthe number of words in a sentence
should be between 15 and 25. Also is a frequentakesthe use of overlong subjects with
the verb left dangling at the end of the long secee This type of structure makes the
reader lose the sense of the sentence as a wieolten8es that fall in this category can be
re-formulated by turning the verb into a noun, vihlken forms the subject of the sentence.

Below we have an example of an overlong structwmek lrow we can improve it
(Svobodova Zuzana et. al, 2000):

overlong In t_his f_;\rticle,th_e results of the studies into_ th_e_ role of differparts of the

subject society in applying several types of economic itices for waste management
are summarised.

improved In this article,_a sur_nmarys given of_ the results of studi_es_into the rdielifferent

sentence parts of society in applying various types of eamiw incentives for waste
management.

3. TRANSLATING GEOGRAPHICAL TERMS

In the following paragraphs we will like to discusesme problems that appear
when translating geographical terms from Roman@iknglish. Problems rise when we
refer to the so called “false friends” -English wsrthat have a similar form with words
from Romanian but have a different meaning- or wtime is no equivalent English term
for a Romanian one and an approximate term has found.

One of the most discussed translations is thdteofdrm amenajarea teritoriului If
for the French language the term has a directlaios in “aménagement du territoirelh
the case of the English language there is not.trEmslation‘territorial arrangement” is not
the most inspired one as the English geographersotase it. Arrangemerit according
to thewww.thefreedictionary.conhas several meanings that include among otHersadt
or process of arranging —so implies a sense ofnpign (the arrangement of a time and
place for the meeting) but it is not used in theression territorial arrangement The
terms used for the Romanian expressiaménajarea teritoriuldiare: “national planning”
(www.granddictionaire.com), ldnd developmeht(www.eurocosm.com) andtdwn and
country planning (www.collinslanguage.com; Concise Oxford Hachéitench Dictionary).

The Romanian Ministry for Regional Development &falising uses the following
English terms for their Romanian equivaler®st).G (Plan Urbanistic General) — General
Urban Planning, P.U.Z (Plan Urbanistic Zonal) — AréJrban Planning, P.A.T.J. (Planul de
Amenajare a Teritoriului Judean) — County Spatial Plan, P.A.-T.N. (Planul de Aajgre a
Teritoriului National) — National Spatial Plan, PAR. (Planul de Amenajare a Teritoriului
Regional) - Regional Spatial PlaiWe would also recommend as appropriate the foligw
expressions: National Spatial Development Planfor P.A.T.N, “Regional Spatial
Development Planfor P.A.T.R and ‘County Spatial Development Plafdr P.A.T.J
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Another problematic translation is that afotiri publice’ as “public endowments
The Cambridge dictionary (http://dictionary.camigiedorg) defineendowmenas ‘money
that is given to a college or hospital, etc. in erdo provide it with an income, or the
giving of this money”, so the translation of “todw” would be “a inzestra cu bahiThe
expression dotiri publice’ should be translated apublic facilities and the expression
“utilitasi publice’ as “public utilities'.

The Romanian word$ntravilan” and“extravilan” are difficult to translate too as
there are no similar terms in English. An accematrhnslation would bébuilt-up
area/space”for “intravilan” and“estate” for “extravilan” for the rural settlements, while
the same terms can be translatedraurban” and“extraurban” when we refer to urban
settlements, but an additional explanation to watctly “intravilan” and “extravilan”
mean in Romanian should be provided when the tarmsised for the first time.

A special attention should be paid to the so cdffal$e friends” that are words
that look and/or sound similar in Romanian and Bhglbut differ in meanindA deservi”
is not the same thing &deserve” (to be entitled to or worthy of), but should barislated
depending on the situation &® serve” or “to supply”. When translating the Romanian
“municipiu” as“municipium” a note should be added stating what it means m&aR@n
administration. The note is necessary becausmicipium” doesn't exist as an administrative
form in the USA or the UK, and it refers to Latirban settlements da city with a special
status”. With respect to the expressitgrade Celsiu$ it has to be translated asentigrade”
and not asCelsius grades/degreés

Before drawing the collusions we would like to askleral terms that are often
wrongly translatedcapacitate de cazare-housing capacitgn de dejefe - alluvial fan;
localizarea de tip pai — localization in wedges; locui de tip vifi — detached houses;
parcel: de orez — rice paddy; piramida varstelor - age-pgramid; punct de atraie zero
— breaking point; sat aglomerat - nucleated villagat rasfirat - loose-knit village; sat
risipit - dispersed village; spor natural-naturahdrease; vati — precinct; zon de
influerva - sphere/zone of influence; urban field; tributamea; catchment area.

4. CONCLUSIONS

The main purpose of scientific writing in a foreidanguage is to receive
international recognition for someone’s researclainertain field. That is why it is of
outmost importance that the text written in a fgreilanguage should be, besides
stylistically and grammatically correct, easy tarmgwehend by both native speakers and
non-native speakers of a certain language. Whetingyiin the English language there are
several aspects that should be remembered.

When writing in English scientists should be awafethe fact that there are
several styles of academic writing and that theyuh edit their papers according to the
specifications of a certain style. For example, Ameerican geographers follow the rules
outlined in the fifteenth edition of ti@éhicago Manual of Style.

There are very strict guidelines when it comesiting; and each style has its own
rules that can be studied from the various manpaltdished on this subject. Still, there are
aspects that Romanian writers should be partigutanieful. For example, when referring to a
source it is important to use the appropriate voleais: source (surg), from (din), after (dug).
Most commonly used aresdurcé, used mostly for maps, tables, graphics afndnf, while
“after’ is rarely used. Typical expressions when writitiput sourceslata from, adapted from,
based upon, redrawn from, courtesy, used/reprodtemihted by permission, redrawn with
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permissionetc. Also they should be aware of the correctabation for page in English s
(p.7) for a single page app. for multiple pages (pp- 95-111), and pgt

Scientists should try to write their papers, evbose that are complex and
conceptually difficult, in a way that makes themader-friendly. This is true especially for
non-native English speakers that are used to Witg and complicated phrases in their
native language that are hard to translate and eeeder to understand in English. A
scientist needs to achieve objectivity, clarity amdcision when writing in English. Some
of the means to achieve that are: the use of pasaiice, of hedging, the avoidance of
repetition, redundancy and overlong subjects.

Last but not least, an important aspect that thed&oan geographers should be
aware of, is the use of proper English geographiahinology in their texts. There are
Romanian geographical terms that cannot simplyrdmestated in English because there is
no equivalent English word for them and an apprataierm has to be found. It is the case
of terms like: ‘amenajarea teritoriuldi “intravilan” , “extravilan” etc.

Finally we conclude that scientists, when it contesnriting scientific papers in
English, should not lose site of the fact thatrit@n purpose of scientific writing is to present
information in a quick, accurate and economic mahyeusing the right terminology and style.
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WORDSABOUT CITY
V.ZOoTIC!

City is practically a human swarm, the place whene strives for a reasonable
lifestyle, the nest where he feels at home, whemgerature reaches its optimum, where he
can store products, where he works, where he lavieste he raises his children. Concrete,
bitumen, steel, glass, cables and pipes, variotwgonks crossing one another, eventually
achieving a coherent functional infrastructure uhite neon light, commercials that simply
attract and delight our eyes, restaurants, exbigti Christmas presents offered from the
heart, or even dirty rooms full of millions of hais... People, interests, communication and
a web of interrelations everywhere... It smells Ip@ople, poor communities spreading a
natural agglomerated gutter flavour or richnes$iite perfumes and tobacco, luxurious
motorcars supported by who knows from, what and.how

There are people mistakably believing that man #m&d cities he built are the
essence of the world and that there is nothingamaa@t solve. Reality, however, proves to
be quite different since man and its cities aré gusiere irregularity of the ecosphere, mere
human nests, for man remains, after all, an angpaties among primates, as dependent on
the environment as any other organism.

Urban atmosphere, people, sparrows, ivy crawlingconcrete walls, buildings,
arranged spaces, noisy crowded markets where people and go, from and to all four
cardinal points. Urban centres are the environrbgréxcellence dominated by the human
presence. Smaller or larger buildings, monumeritatehes centuries old, new houses and
blocks of flats, streets, highways, parking lotergwhere, people and cars, honks and
motor noise, music coming from the open streetters. Urban centres nowadays dominate
human life, while urbanization process is on ity wathe future.

Urbanized areas stand for the space where the maatity of us spend our entire
life since we live, we work in the city, and we u¢eh between cities. At the same time,
people who live in the outskirts of the city, ru@mmunities are still connected to the
urban by their administrative needs, education,ltihe@nformational fluxes, scientific
progress, industrial products and open market.

The urban area is the place where most of the moderld inhabitants spend
their lives. The modern world means living in thy,cmost of people’s lives being spent
there. Urban architecture, a most too obvious vedues and urban commaodity, are part of
our daily life, along with phonic and atmospheratlption and urban stress. People tend to
forget that their life is completely dependant ba space outside the city, on the rural and
forestry areas, on the oceans and on our planett gmergetic cycles, on the climatic
stability and on the capacity of environment toduce supplies, clean water, energy, to
absorb and neutralize waste and pollutants prodiogddiman activity.

The existence of the urban area, though small seedompared to the remaining
area, is essential for the protection of the emvitent. Its huge absorption of resources
from the natural areas, forests, marshes and graissl the pollution it causes to air and
water are negative effects that affect the areadtside the urban territorial limits.

! .Babeg-Bolyai” University, Faculty of Geography, 40000Bluj-Napoca, Romania,
e-mail:vzotic@geografie.ubbcluj.ro
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Where does the clear water come from? Is it fromesaccumulation lake or from
some river nearby? Is it possible that sparklingewaomes from a spring somewhere and
then bottled and transported to us? Our food, @sngpples, watermelons, meat, poultry
and oceanic fish, coffee and sugar, milk and chdtse, palinca (spirit made out of plum
distillation) and beer, nothing is produced in thty, but they “come from somewhere”.
Where do we eliminate our dejections (defecationgpe, and the waste remained after
“using the food drugs composites, and so forth? Well, everythijuges into the waters
nearby the cities, waters that downstream are asetthe main clear water source by the
inhabitants of other cities.

Human settlements, be them urban or rural, becangilar and unique through
their history, architectural style, monuments, wstat regional traditions, local specific
culture and by the specific atmosphere created dnows interdependencies. There is a
certain social coherence between the inhabitants kvtow each other and coexist in a
particular city, families that used to mingle foenturies, but once with globalization,
travelling, and the more frequent change of homas workplaces, the interpersonal
becomes quite superficial and rather based ongbenee of the moment or on the current
day’s agendacommon interest cooperation today, tomorrow wedk sThe model of
modern life needs a strong adaptability so assoadier and use all opportunities, in order,
maybe, to size each changintpé window of opportunityy windows which remain open
only for a short period of time and which do nddal much space for thinking.

In small communities, all individuals know eachesththey also know about each
other’s positions, everyone’s history within theogp. Once the dimensions of a human
community amplify, the population increase makes ¢hnscious interrelation between one
individual of the community and all the others with impossible. Beside the gradual in-depth
social relationships between some of the indivellahd some others which are only tangential,
there is a large social group which has no comnatipit relationships with other individuals of
any type, expressing just neutrality and maybéfergince towards them. The sense of identity
and belonging to a community appears to be moreegalin case of the small, isolated rural
communities, where the interdependency betweemitiasimis becomes more evident and where
“mouth to mouth circulation of evehtsr “gossig stands as a strong factor of influence,
element which is no longer present in the casargét communities.

In the case of urban areas there is a multilayérgdan society reflecting rich
families along with poor ones, luxury areas alonth\wauperism and despair. In respect to
rural areas where asset discrepancies are novbhaius at first sight, in the cities we can
clearly notice the small group of the rich and bé tpotent, followed by more or less
consistent layers of various levels of wealth ovgrty. Even though it is generally agreed
that there should be a reasonable split of asset©fresources, the people involved tend
to change their minds when it comes to gainindl ®hen it comes to diminishing claim,
all the possible reasons for makingiinpossible to beare immediately invoked.

Modern societies display certain permeability betwkayers, but the real chances for
success are a lot more significant whene' is born in the perfect pldcdventually, it resorts
to human rights, the right to education, healtlppi@ess etc.; still, we have to admit though the
existence of a gap between these theoretical ragidspractical reality, in which conditions,
specific material and sometimes cultural statusirtd preset the future of a certain individual.

City becomes attractive through its own opportesitand the wide range of
possibilities. Yet, the quality of urban life becesnrmore and more affected by urban stress,
agglomeration, traffic jams, pollution, and an alduaste. One wonders whether people do
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realize they live near a road, full of cars, a sroad surrounded by significantly polluted
air and they are all exposed to this poison. Howlccadhey ultimately try to brush their
teeth, eat organic food, live a reasonably goa] Ifftheir environment is mainly made of
pollution, thus resulting in a less happier, shoated filled with diseases life for them and
their families, as well as their children?

At a world scale, at least 40% of the diseasep@m@uced directly by environment
pollution, and the incidence environment-relatededses, especially those caused by
chemicals, pesticides or combustion compoundsjruamtsly increases.

Air quality is low in the cities, while automobiléscreasing in number every day
render traffic jams even more frequent, therefatgsimg on the roads that were not previously
designed for such a large number of vehicles. tegly parked cars leave no open spots for
pedestrians to circulate on; the energy consumetebgneans of transportation is continuously
increasing, while the more polluted air we breatbermines much more severe and aggressive
respiratory diseases. Redesigning markets andtpadegtreets including shops, restaurants and
coffee bars, where circulation of supplying velsdle made by night, represents a method by
which at least the moreduristy’ central city areas are being given a break, theating a free
spacé to inhabitants whose children are not anymoregehll to choke from cars smoke, to
develop allergies, asthma, pulmonary cancer anymore

The quality of the products you touch and use @aryn your house is relative. All
furniture is built by clay and other substances &na vaporized in the air. What are the cleaning
products used for laundry, dishwashing, and wtettair obvious effects? What is the quality
of all plastic material that we use, are radiatiohsTV and computer screens reasonably
limited? What are clothes, shoes made of? Whatelase for wrapping food? How much of
the food is real food, how do they regulate th@wd of food products, how are juices made,
how come food does not go bad for such a long gefitime, is it good to eat all these things?

The moment you notice a new industrial plant, whycdlu know is a source of
pollution, and you can see it so near your blodiatvean you do about it? You can ask yourself,
is it worth staying here anymore, or should | molgsPthe case thattie aggressive investment
to both people and environméshould not be made, or at least to be made &calogical and
sustainable manner? How is it to live with your ifgrchildren or friends in an area where you
certainly do know that in a sunny morning you ca@ fseom the window a huge “smoke cloud"?
Could we live a contaminated area? Could you maked plans, still living in these areas?
Could we have the certainty of safety in case gfautident, harmful and pollution substances
leaking, or an explosion which you can never ex@PudHow high is the mortality rate
determined by pollution, irradiation, cancer, hosv dur body's resistance affected and
eventually what are the chances for human life amgfh

When you walk in the streets of your native cityiew you look at the monumental
church that rises to the sky, hundreds of yearsbaittings, maybe it crosses your mind
that these were the streets your ancestors watkedese were the paths of your grandparents
in love, two happy young people then, hand in hém@ quiet spring evening, or, even a
few decades later, walking through fallen leavéang the moment. You did not know
them, but you know they existed sometime in the,phshey had not existed, you could
have not told their now. And then were wars andifi@grationalized food, applauses in the
dark, each period with itsgtiru of the timg& and other better times or just their hope,
Christmas evenings promising a new beginning, wihiée buildings and streets of the city
remained, such as a steady infrastructure wher@l@dive their temporary, temporal,
passing existence.
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But, how much does urban life change, in time? Twaich used to be once only
a multitude of constructions, now it is full of dab, networks, and global communication.
Could our ancestors even imagine that if thereng avent happening somewhere on
another continent, we can watch it at home, in wgpsounded, live, on TV? Or, that we
could have in our pockets, something small-sizedus call it tell phonég, allowing us to
communicate to our friends anytime, be them anyw/irethe world? Did they ever think it
would ever be possible to fly over the oceans?

In the past, it used to be clear who belonged ¢octhstle and who did not. The
attack, as well as the defence materialized insyans, warriors. Nowcities’ cannot
define their community anymore, who belongs toitireer space between their walls and
who should be outside, which are the legitimateregsdts of an individual or of a group, and
which are those that can undermine the future. Whie the best fitted investments for the
community, and which are those that only lie pluntiee local inhabitants, spoil the
resources, cause pollution and then move to atdlasnaffected by degradation.

We wonder what the future of the cities would tke liwould it become a levelled
uniformity in the globalization process? Would thigan a loss of local identity? Or is it
possible that everything would turn concrete, stekiminium or neon? If we visit cities,
except for some eventually preserved historicattresn we notice, no matter where we
look, the specific atmosphere ahbdernity, a certain type of fast-food, certain brands of
hypermarkets, coffee-shops, cars or clothes. sghirhaps the irreversible transformation
of localities into pieces ofthe global city? By this kind of standardization and uniformity,
the surprise is left outside, but where could vl fihe charm of discovery, of the natural
local, of the past, which would be the support @fsgnt, should this withdraw in museums
or within the pages of history books?

It would not be appropriate for urban areas to #med urban ecosystems, due to
the complete dependency of the urban areas toxthee-@rban areas, forests, watercourses,
cultivated land, pastures, hayfields and othersthiVit the outer areas, without the
landscape, as a provider of the resources neeled;itty cannot exist. Much more, any
ecosystem has its own self-balance, which is rot#se here, the specific being prompted
towards growth, growth, growth...

There is a continuous increase in the size of udgghomerations. Therefore, their
“weight” leaves its marks on landscape and enviremimboth through the absorption of
energy and resources and through pollution emissidéfow could landscape, nature,
biodiversity as well as ecosystems defend againsh @n increasing overexploitation?
Could it be possible that love and more and moilelren cause more damage to the world
than wars? Even if it sounds well, perhaps the-kmtiwvn phrasemake love not war!;
does not essentially mean a good thing, at leaghéncase thatldve’ is not made
according to the simultaneous control of worldwlgigh rate and the city and territorial
development partly covers the coordinates of suahd¢ development.

This thorough discourse, simply entitledidrds about cityis nothing but an in-
depth reflection upon the major issues that thg wuitplies in its development as an
integrant element of territory and environment apdn the reasonable resolutions so as to
create cities of the future, without being latenaased of our work.
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Oana-Ramona llovan (2009),Tara Nasau-
dului. Studiu de Geografie Regionala [The
Land of Naszud. A Study of Regional
Geography], Presa Universitaéi Clujeana,
Cluj-Napoca, ISBN 978-973-610-864-8B 5
format, 516 pages, out of which: 418 pages of
text, 180 figures and 51 tables within the text,
3 maps, 30 pages of references, including 644
titles, 32 pages of Summary and 6 pages of
Contents, as well as 1,162 footnotes).

Oana-Ramona Ilovan

TARA NASAUDULUL

STUDIU DE GEOGRAFIE REGIONALA

PRESA UNIVERSITARA CLUJEANA

One of the PhD theses on the “lands”
of Romania, initiated and coordinated according
to high scientific standards Bompei Cocean
PhD, the book written and published Ggna-
Ramona llovan PhD, answered all requirements
of a regional geographic system focusing on an
area that was well individualised by its geographic
featuresthe Land of Nasaud.

As a result of her scientific abilities and
industry, Oana-Ramona llovarsucceeded in
writing an exceptional book on succeeded in
writing an exceptional book on the Land of
Nasiud where all revealing regional geographic
issues were discussed starting from: researching
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and using appropriately a very rich list of
references; collecting and processing important
statistical data used also for the rich cartogaphi
material that was compulsory in order to
elaborate and illustrate this valuable research on
a slope “land” as this area was defined by P.
Cocean and the author of this book; focusing on
alogical successionf the characteristic features
of this area; researching at the appropdajgth
each situation and analysing according to
nowadayscientific normsetc.

Similarly to previous studies included in
the series of the Romanian “lands”, this book
started with Methodological and theoretical
Coordinategmethodology, defining the concept
of “land”, the region as a territorial system, the
history of research focusing on the region, etc.).

The next chapter (I, pp. 21-171), a
very extensive and very well written one (as
well as the other parts of this book) answered
one of the significant requirements of such a
researchThe limits of the Land of Nisiud.
Priority of the mental criterion. The author
underlined the main issues concerning the
research hypothesis, the mechanisms of
constructing and deconstructing the territorial
identity of the Romanian “lands”, the significance
of the mental criterion identifying the limits
of the Land of Msiud, the past or the
significance of a certain historical period, the
evolution of the regional mental space and the
criteria for identifying the limits of the region
— synthetic approach and the factors involved
into the construction and consolidation of the
mental space of this region.

In order to reach the results required by
the complexity of the issues in Chapter Il, beside
foreign and Romanian literature, and the
richness of documents characteristic of the
researched area, both offering the opportunity of
a high degree of perception, the author, one of
the people of the region herself, also got
involved in thorough field research, using
questionnaires that helped in identifying people’s
regional identity traits and the limits of the Land
of Nasaud (p. 77).

In this context, the author researched
using the appropriate methodology issues
such as: construction mechanisms — “lands”
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as functional and original regions, people’s
regional identity, self-assumed image and the
one projected by “strangers” (mentality, beha-
viour, aspirations, flaws and intraregional
identity differences, perceptions on regional
identity between 2005 and 2007); identifying
the features of the people in the Border region
— theory and research methodology; features
of this mental space at present (strong connection
to reality, people’s spiritual openness to their
own fulfilment, prolonging the real into
imaginary through the fabulous and the
mythical, “criticising” reality through humour,
awareness of the uniqueness of their space,
etc.); remodelling the mental space of the
Land of Nisiud — morphological heterogeneous
space and the projection of nature in people’'s
mentality; significance of ethnography for
individualising the Land of Bsiaud and the
dispersion of regional identity through ethno-
graphy elements (ethnographical zoning,
traditional architecture, traditional economic
activities, ethnocultural heritage) and the
Land of Nisiud — ethnic, linguistic, and
polarised entity.

After a detailed presentation of what the
Land of Nisiud was (pp. 21-171)QOana-
Ramona llovan approached the core of the
geographic space on the right of the Sarhe
Mare (less on its left bank and river meadows)
in the chapter ofravourable Premises for the
appearance of territorial identity in the Land
of Nasiiud (Chapter lll, pp. 172-410).

The analysis of the complex of issues
included in Chapter Ill started with tiNatural
premises for individualising the Land of
Nasiud, where, with a sound, profound and
high standard scientific approach, the author
presents the geology and relief potential, the
climate potential and its impact on settlement
development, the hydrographical network and
management of hydrographical risks, the
biogeographical potential, the soil potential, and
underground resources. After presenting the
characteristics of the natural environment, the
book approachesd the human resource of the
regional system in theGeodemographical
coordinates of the Land ofasiud (people’s
settling of the region, population’s dynamics,
geodemographical structures, focusing also on
people’s education and health levels), in the
Coordinates of the rural and urban areas in the
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Land of Niszud (features of the settlements,
demographical size of the settlements, household
type, etc.) and in thEconomic coordinates of
the Land of Msiud (features characteristic of
agriculture, industry, and of the tertiary sedioe,
main economic features of the region as expressed
through several synthesis elements, the technical
infrastructure of the territory and the impact of
economic activities on the environment).

The last chapter of this book (IV, pp.
411-418),The choreme of the region. Regional
development (the past — the present — the
future), was meant as a very general synthesis
of this excellent book on the Land ofifdud,
elaborated and offered to interested readers
by Oana-Ramona llovan.

GRIGOR P. POP, PhD

M. C. Oancea, Rozalia Ana Oancea, V. Bodea
(2009, Monografia geografici a comunei
Ignesti  [A Geographical Monograph of
Ignesti Commune], Edit. Universitatii
JAurel Viaicu”, Arad, 2009, ISBN 978-973-
752-379-2(A 4 format, 21 x 29 cm, 102 pages,
including 11 maps and graphs, 22 photographs,
10 tables, and 33 references).

Marius Claudiu OANCEA
Rozalia Ana OANCEA
Virgil BODEA
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The authors of this book, teachers and
men, filled with love for their territory of
origin, succeeded in bringing into light the
geographic realities of the area of the four
component villages dfnesti commune (Arad
county, in the southern part of the Codru-
Moma Mountains)ignesti and Susani(on the
upper course of the Teuz Valley flowing in the
Crisul Negru), andMinead andNadalbesti (on
the Minezel Valley, tributary on the right of
the Dezna Valley flowing into the Gl Alb).
Besides literature on the Zarand Depression
and the Codru-Moma

Mountains, the authors also did
thorough field work in the commune (M.
Oancea also elaborated a PhD thesisTba
Zarand Depression. Organising the geographic
spacé and this book started with researching
the Geographic premises influencing
people’s settling of the region The authors
presented in an updated scientific approach
the geographic position of the territoof the
four settlements of the Igste commune and
then the components of the physical-geographic
spacerrelief, climate, hydrographical network,
vegetation, faunaandsoils

Starting from other researchers’
results on the Zarand Depression where
Ignesti commune lied, theseographic and
historical premises was the partwhere the
authors presented an analysis of the Palaeolithic,
Mesolithic, and Neolithic materials as well as
for the Bronze and Iron Ages. The authors
also presented social and historical events in
the Dacian and Roman period, in that of the
formation of the Romanian people, in
different periods of foreign ruling in the area
of the Criul Alb river (the Hungarian, the
Ottoman, the Hapsburg), underlining that the
autochthonous population continued inhabiting
this territory.

After presenting the geographic,
social, and historical premises, the authors
focused on th&eodemographical component
of the commune. They structured it well and
presented it almost entirely, first of all apprdagh
the population’s numeric evolution during a
long period (1880-2002), and then underlining
the main features dfs ethnic structurgwith
more than 97% Romanians) andtefreligious
structure(more than 94% Orthodox until World
War | and Il, and then only about 80%, as a
result of the appearance of cults such as Baptist,
Pentecostal, Adventist, etc.).

A synthesis was dedicated to the
Component settlementsof the commune,
where the three authors underlined the main
issues ordocumentary mentioningnd their
territorial-administrative evolution, the areal
coefficientandthe average distance between
two settlementspeople’s activities and the
rural type that the commune was included in.

The Orthodox confession was embraced
by the majority of the people in the four
villages of the Igngi commune and that was
why the authors focused on the features of the
Orthodox Churchand then, after the appearance
of the Neoprotestant cults, on the study of the
Baptist, PentecostahndAdventistones.

The last part of this book treated
appropriately and in detail the matterSuhools
(Chapter 6) in the villages of the commune
(appearance and evolution, typology, students
and teachers, infrastructure, etc.);Tadditions
and customsin Ignhesti commune (Chapter 7),
such as the ones for weddings, for children’s
Christening, for funerals, for Easter, for
remembering the dead ones, for celebrating
Christmas, for spring, summer, and autumn. For
each custom the authors described the
characteristic development phases. This part
also included issues d@ultivating love and
respect for one’s area of origifChapter 8).

This book also hosted well selected and
elaborated maps, photographs, and tables that
facilitated reading and understanding the
Geographic Monograph of Igngti Commune,
and that was why we congratulated its authors.

GRIGOR P. POP, PhD

Journal de guerre 1916-1917, Yvonne
Blondel, 2001, Editions L'Harmattan, Paris,
272 p., XVI planches photographigues. Texte
établi et présenté par Norbert Dodille

Dans la collection « Culture et diplomatie
francgaises » dirigée par Norbert Dodille, est
paru chez L’Harmattan, Paris, le Journal de
guerre d’Yvonne Blondel, la fille de Camille
Blondel, ambassadeur de France a Bucarest
dans la période 1907-1916. Elle est francaise,
mais aussi roumaine d’adoption: «depuis
que je suis devenue roumaine », écrit-elle le 8
mars 1917, mariée avec JealAn@risescu,
nommeé préfet de Caliacra, ensuite, a partir de
1922, avec Jean Postelnicu.
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Texte établi et présenté par Norbert Dodille

Yvonne Blondel
Journal de guerre 1916-1917

Front sud de la Roumanie

IE HK{maltan

Le professeur Norbert Dodille, un
grand ami des Roumains et de la Roumanie,
qui nous offre ce journal que la niece de
I'écrivain, Mme Nicole Georgescu, lui a offert a
son tour, a développé une riche activité culturelle
dans notre pays entre 1990-1996, en tant que
directeur de I'Institut Francgais de Bucarest.

On peut dire que, grace a ses efforts et a
ceux de ses collaborateurs, les liens culturels
et spirituels entre la France et la Roumanie,
interrompus brutalement dans la période
communiste dans laquelle la Roumanie a été
jetée et abandonnée, se sont renoués dans la
bonne tradition de I'Institut Francais de Bucarest.

Le livre comprend une Préface trés
dense et exhaustive par Norbert Dodille, dans
laquelle perce sa qualité de connaisseur et fin
analyste de la situation de la Roumanie et des
pays balkaniques dans la période précédant,
pendant et immédiatement aprés la premiére
guerre mondiale, des Balkans « images de
peuples » qu'il met en évidence dans le
journal, car «dans le journal dYvonne
Blondel apparaitront les Roumains, bien sdr,
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mais aussi les Bulgares, les Russes, les Serbes
et les Turcs, ainsi que, épisodiquement, des
Francais ; les Allemands sont aussi cités,
bien entendu. Par ailleurs, sont évoquées des
ethnies qui ne renvoient pas a des définitions
nationales, les Tziganes et les Juifs ».

Suit leJournaldYvonne Blondel qui
est structuré sur les étapes de son refuge qui a
signifié en petit le calvaire de tout le pays :
Silistra (ao(t 1916), farasi (septembre
1916), Medgidia (septembre 1916), aba
(octobre 1916), Galatzi (décembre 1916) et
lassy (janvier 1917).

Le livre se termine par un Glossaire
des mots roumains et par deux cartes, celle de
la Roumanie et du Cadrilater.

Le journal commence par I'évo-
cation de Silistra, ou l'auteur revient aprés
« de bonnes vacances passées a Constantza ».
La, a Silistra, son pére lui raconte I'entrevue
avec lonel Bitianu qui lui avait dit, apres la
déclaration de guerre de la Roumanie a
I’Austro-Hongrie que « voila le premier acte
du drame auquel vous avez contribué, Blondel,
qui est joué. Le second, va commencer et
j'espere dans le succes ».

Le mardi 16 ao(t 1916, I'auteur note
gue « ce matin le passage des Carpates a été
confirmé. Tout le monde est heureux de ce
début encourageant », mais elle constate que
«les Bulgares, avec lesquels nous ne sommes
pas encore officiellement en guerre, ont
bombardé Giurgiu » et ceci, aprés que quarante
ans avant les soldats roumains se sacrifiaient
pour la libération de la Bulgarie des Ottomans !

La situation du front de la Dobroudja
se dégrade, «a Turtucaia, les combats ont
lieu aux portes de la ville », a ce point que
malgré I'appel du Roi Ferdinand « de résister
jusqu’'a I'extréme limite », les Roumains se
retirent au nord du Danube, al&asi.

En tant que soeur médicale, Yvonne
Blondel a conduit un hépital de campagne,
avec de nombreux blessés, qui suivait de pres
armée roumaine. Impressionnée par I'exemple
de la Reine Marie, elle I'évoque de la maniere
suivante : « la reine Marie nous donne I'exemple
a toutes..» car « Marie, comme la précédente
reine Elisabeta, qui fut aussi mére des blessés de
la guerre de 1877, a fait aligner de nombreux
lits pour nos pauvres et héroiques soldats ».
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L'auteur décrit les villages et les foyers
du Cadrilater, la retraite de I'administration
roumaine de Dobroudja, I'inactivité des alliés
russes, la brutalité des Bulgares - «le
Bulgare est d’une race trop cruelle ...», tandis
que des Serbes elle écrit que « les Serbes ont
été endurcis par les luttes que leur race a
endurées pour se maintenir en vie ».

Dans I'étape de la retraite adda, ou
elle note « me voici installée a #a arrétée
sur une nouvelle marche de notedraite »,
elle s'identifie & notre cause, aux Roumains qui
ont subi le calvaire d'épreuves surhumaines
dans la période 1916-1918. Malgré les échecs,
mobilisés par I'élite politique dirigeante qui
avait montré une grande responsabilité et
détermination, les Roumains avaient gardé
intact I'espoir de la victoire.
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En haut : Mot manuscrit de la reine Marie de Roumanie 2 Yvonne Blondel.
En bas : illustration du journal

Yvonne Blondel cite dans son journal
le message de résistance et de confiance que
la Reine Marie a insufflé a tous, alors que nos
chances étaient presque perdues: «Ne
regardez point en arriére et ne dispensez pas
vos forces en larmes vaines. Ce qui fut est
passé ; il vous reste a triompher de demain ».
Quels mots exaltants ! Quels grands caractéres

ont donné du sens a lidéal populaire na-
tional et ont créé la Grande Roumanie !

Obligée de se retirer devant I'ennemi,
elle note : « nous étions tous attristés par la
tournure prise par les événements, mais surtout
Flers et moi (Robert de Flers (1872-1927),
écrivain, disciple de Marcel Proust), les Russes
prenant les choses avec plus de désinvolture
et il est vrai que ce n'est pas leur sol que I'on
ravage et que I'on piétine. Le ndtre non plus,
a proprement parler, mais voila ou I'affinité
latine se fait sentir..», en remarquant
I'attitude détachée des Russes car « au fond, les
Russes aiment les Bulgares. lls ont des
affinités religieuses, de langage et autres, plus
qu’avec tout autre peuple des Balkans ».

A Briila, l'auteur note l'arrivée de la
mission militaire frangaise conduite par le
général Henri Berthelot : « le général Berthelot
est bien arrivé a Bucarest a la téte de sa
nombreuse mission d’officiers de tous grades
et de toutes spécialités », en particulier des
aviateurs et du personnel médical, qui subiront
de lourdes pertes sur le champ de bataille.

Petit & petit, « la retraite de Dobroudja
est tout a fait consommée », suivie par Bucarest
et ensuite, I'évacuation en Moldavie, a lassy.

Yvonne Blondel est impressionnée
par I'héroisme des soldats roumains, par leur
esprit de sacrifice dont elle est complétement
convaincue suite & son activité dans I'hépital
de campagne qu’elle conduit: «un autre
soldat, moldave, a le pied écrasé par un
obus... Chaque fois que je fr6le son lit il me
tire mon tablier en me demandant s'il arrive
bient6t a Barlad. Il doit se croire encore en
train et il ajoute en criant presque : «j'ai dor
de mes deux fils et je sais, ils m'attendent en
gare ». Comme on peut constater, elle utilise
souvent des mots roumains, plus expressifs
pour rendre la couleur locale. Des paysans
roumains, elle écrit : « ces paysans roumains
gue j'avais si peu approchés jusqu'a ce jour
m’'intéressent et je sens que je m'y attache.
Ce n’est pas sans émotion que je considére
l'argile de la race. Presque tous ont une
dignité qui me frappe et parfois frise la grandeur.
Il faut avancer plus profondément dans la
connaissance de leur nature dans le bon, comme
dans le mauvais, pour bien les juger ».

De Galatzi, ou elle se réfugie a nouveau,
entre temps, elle note : « je me sens alourdie
par les mauvaises nouvelles de toutes parts... »
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et quelques jours plus tard, suit le refuge a
lassy : « a lassy, la gare était noire du monde »,
mais de lassy, comme des tréfonds de I'histoire,
vient notre libération.

Le journal d’Yvonne Blondel est un
document historique, celui de la Roumanie
entre 1916-1918 car, comme le constate Norbert
Dodille, « ce qu’elle raconte, c’est la mort et
la souffrance quotidiennes des simples soldats
et des civils, errant sur les routes, et pour
lesquels elle doit lutter &prement, avec son
caractere opiniatre, afin de les ramener dans
des hopitaux de fortune.

Quelques rencontres inattendues sur
le front des Balkans, avec par exemple I'écrivain
Robert de Flers, des souvenirs de la vie de
cour et des visites du roi en province au temps
de la paix qu’elle se remémore, ajoutent d'inté-
ressants contrepoints au caractére drama-
tique de son témoignage ».

Vers la fin du journal, l'auteur se
demande : «révolutions, troupes révoltées,
I'anarchie partout. Toutes ces nouvelles nous
semblent bien graves pour nous. Pauvre petit
triangle roumain, que vastu devenir dans cette
tourmente ? ». Finalement, les chances ont été
favorables a la Roumanie et elle est sortie
renforcée de la premiere guerre mondiale.

Le journal d'Yvonne Blondel présente
une société roumaine articulée qui, malgré
des épreuves particulierement difficiles, a réussi
a conjuguer ses efforts pour les surmonter,
par le dévouement de chacun de ses membres.

A part la description des événements
quotidiens — nous avons affaire a un journal —
les aspects géographiques abondent, car
'auteur décrit des lieux, des gens et des
événements dans le contexte de I'entrée de la
Roumanie dans la premiére guerre mondiale.

Louable est également l'action de
Monsieur Norbert Dodille, qui présente aux
lecteurs d’aujourd’hui les états d’ame d’une
Francaise qui a choisi d'étre a coté des
Roumains, d’espérer avec eux et croire a leur
étoile brillante.

Le livre est utile a un large spectre de
spécialistes mais surtout aux jeunes, y compris
géographes, qui connaissent moins I'histoire
vraie de notre peuple; le journal d’Yvonne
Blondel nous offre une fresque dépouillée
d’'un épisode de notre histoire plus récente.

AL. PACURAR
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TheMountainsof Romania. A Guideto Walking
in the Carpathian Mountainsby James Roberts,
Cicerone Publishing House, Milnthorpe,
Cumbria — United Kingdom, 250 p.

The book of James Roberts — a
passionate lover of mountains, who crossed the
Himalayas, the Atlas, the Carpathians and other
areas so different in terms of location and
landscape, is a warm plea for Romania, which is
so peculiar, unknown, attractive to the author
who, married to a Romanian — Elena, became
attached to our country. His premature death —
in 2002, deprived us of a sincere friend.

The guide consists of 13 chapters of
various lengths, the text being accompanied by
numerous maps - 27, photographs, city plans which
complete it, offering the traveler the information
and the orientation required in the field.

Chapter one offers information that any
tourist needs on the Carpathian area, on the access
to the country, the state of roads and the trahspor
infrastructure, the monetary system, gastronomy,
information on the possibilites of cycling,
climbing, mountain biking, skiing, narrowgauge
forest railways, elements of flora and fauna, fall o
which being accompanied by suggestive images
from the Carpathians. The author proves a good
knowledge of Romanian reality in general and of
the mountain area in particular, so that he is
capable of presenting the mountain areas that can
be used for various sport and leisure activities.
Thus, he mentions that “of the gorges that offer
climbing one of the most accessible is therigé
gorge just south of Poiana Bo®” or “in the
Apuseni Mountains, the gorge of Cheile Turzii
has some fine climbing routes”, while “the Piatra
Craiului offers good climbing, easily accessible
from the cabanas at Cuitura, Brusturet and
Plaiul Foii".
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Referring to cycling, knowing
Romanian reality, the author states among
others that “one of the best routes that could
be tackled with a bicycle would be to start at
Suceava ... visiting some of the monasteries
as you go. The best start would be to head up
to Radauti and take the Putna road from there.
Putna is reached by train, but the straight
empty road along the Suceava valley is a
delight. If you have a mountain bike you will
be able to get through the woods to Sugevi
and head over from the village of Vicovu de
Jos to Marginea”.

Chapters 2-12 refer to the main mountain
massifs and their surrounding areas: Bucegi and
Valea Prahovei, the Barsa, Piatra Craiului and
lezer-Ripusa Mountains, the dgaras Massif and
the mountains between the Olt and Jiu rivers, the
Retezat, Banat, MaramgreApuseni, Eastern
Carpathian Mountains, the series of the chapters
closing with the monasteries of Bucovina. Clear
maps, suggestive images of various topics are
provided: spectacular forms of relief, panoramic
images, views of the mountain cities — f8rg
Sinaia, rural landscapes, monasteries, traditional
activities, as well as plans and sketches.

Thus, Chapter five, “The Piatra
Craiului and lezer-#pusa Massifs”, covers “two
quiet contrasting ranges. The Piatra Craiului is a
high crest of white limestone rising sheer from
the forest; the lezeraBusa is a more massive
crescentshaped feature, of gentler contours,
much of it grassed over ... The hinterland to the
south of these mountains is delightful. The DN 73
is one of the most scenic roads in Romania...”.

After the general introduction of the
mountain group, the author briefly describes
each massif, with its defining specific traits.
Thus, “The Piatra Craiului is a dramatic limestone
ridge rising sheer from the surrounding forested
hills. In spite of its small size (22 km, 14
miles long), it deserves a section all to itself
because it stands apart from its neighbours,
and within its small area it offers one of the
most spectacular ridge walks in Europe. It is
separated by a considerable area of forest
from the nearest similar terrain and has a rich
flora, including the endemic Piatra Craiului
Pink Dianthus callizonus, growing just above
the treeline; there is also a small herd of chamois

A'CICERONE GUIDE
by James Roberts

THE MOUNTAINS oF ROMANIA

CICERONE

The best way to explore the Piatra
Craiului (the name means “royal stone” is to
make a number of day walks from the fine
cabana at Curfitura, situated at the top of a
clearing sloping down to the south, between the
arms of the Piatra Craiului and Piatra Mic”.

After describing the ways of access,
including the train timetable, to the closest
point of access, James Roberts proposes with
a typical British minuteness several routes
that he describes in detail, including the
signing and the shelters.

The last chapter, Chapter thirteen, is
devoted to the monasteries of Bucovina of
which the author writes that “hidden away in
the valleys among the forests near the border
with Ukraine is one of the Europe’s most
remarkable ecclesiastical treasures - the
painted monasteries of Bucovina. Situated
among forested hills they make enchanting
punctuation in the text of a delightful walk.
Mostly founded in 1500s, these are still
thriving religious communities”.
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Finally, the guide contains a series of
appendices, extremely useful information for
mountain tourists regarding accommodation
(location, capacity), common words with
emphasis on the practical vocabulary, a
bibliographic selection, data on ski tracks
(length, difference of level, classification),
mountain rescue coordinates, important addresses
(embassies, airlines) of the anglophone area,
altitude of the main mountain peaks, and
characteristic flora and fauna species.

In conclusion, James Roberts’s guide
on “The Mountains of Romania” is a useful
book, which serves as a beautiful invitation to
the practice of mountain tourism in Romania
by the Anglo-Saxon public.
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The review of the book is also intended
to be a homage to the author who, unfortunately,
left this world too early. However, his work
remains, and we are grateful to him for the
passion and the professionalism with which
he tried to know and understand Romanian
reality — in which he mostly succeeded - and
then presented it to the public.

AL. PACURAR
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