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SPATIAL DISTRIBUTION OF DEEP-SEATED LANDSLIDES (GLIMEE)
IN THE TRANSYLVANIAN BASIN

V. SURDEANU', MONICA MOLDOVAN', T. ANGHEL,
ST. BUIMAGA-IARINCA, O. POP, I. RUS

ABSTRACT. — Spatial Distribution of Deep-seated Landslides (glimee) in the Transylvanian
Basin. The deep-seated landslides (glimee) have played an important role in the evolution
of the Transylvanian landscape, causing the reshaping of the slopes. Previous research
indicates that the triggering moment of this landslide began during the Late Glacial Period
or even in the Eemian Period. Although contemporary geomorphologic processes affect the
body of the landslides, it remains a specific element of the landscape in Transylvanian Basin. In
our study we performed a statistical analysis, regarding some factors like spatial distribution, the
altitude of the scarp, the regional morphologic units, lithology and slope exposure. Our attempt is
to emphasize the relations between the deep-seated landslides and the adjoining territory.

Keywords: Deep-seated landslide, glimee, Transylvanian Basin.

1. INTRODUCTION

The deep-seated landslides (glimee) represent one of the specific aspects of the
geomorphologic landscape in the Transylvanian Basin. These types of landslides are represented
by massive mass displacements with a characteristic morphology in form of mounds and
depression areas.

Although most of the Transylvanian Basin subunits are affected by mass movements,
these type of landslides presents local differences that give a specific note to the area where
they are positioned.

In the Transylvanian Plain is noted the largest number of areas affected by deep-seated
landslides (over 500, according to Garbacea, V., 1992). In the Hartibaciului Plateau their
number is reduced, but they have larger sliding surfaces (Saes, Movile, Saschiz and Cornatel).

Regarding on their localization along the longitudinal profile of the slopes, the
landslides are found at their bases (Suatu), at the top (Apold, Bozies, Romanesti) as well as
along the whole profile (Salicea, Urmenis, Saes, Saschiz).

Determining the landslides age was one of the main issues covered in the
specialized studies. Therefore, we find several hypotheses regarding their triggering periods
such as that the assumption that they begin with the Late Glacial until Subatlantic (last 3000
years), with the possibility that some of them still have occurred during the Eemian
(114000 years ago) (Pendea, F1., 2005).
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The purpose of our scientific approach is to interpret the spatial distribution of deep-
seated landslides (glimee) in Transylvanian Basin. The selected factors for analysis are: lithology,
slided slopes exposure, altitude of the scarp, and the regional units to which they belong.

During the two years of the study, we inventoried 400 sites of glimee sliding type,
and on this basis we performed a statistical analysis aiming to establish the relations
between the landslides and the adjoining territory.

2. METHODOLOGY

For achieving our study, we used GIS techniques and geostatistical methods. For
determining the area of the landslide, scarp area, the height values and the slope exposure we
have used GIS tools. To establish the correlations between the factors listed and landslides
we used geostatistical methods. We analyzed the distribution of the deep-seated landslides
with reference to lithological, morphological parameters and regional influences.

Identification of the areas with deep-seated landslides, mapping the surface area of
the slides and their scarp areas was carried out in field campaigns in the last two years. For
areas where we encountered difficulties in tracing the exact surfaces of the landslides we
used aerial photographs (edition 2002-2005).

3. RESULTS AND DISCUSSIONS

Regarding the spatial distribution of the deep-seated landslides within the regional
morphological units of the Transylvanian Basin (fig. 1), their concentration is highlighted in the
Transylvanian Plain (225 landslides), followed by Hartibaciului Plateau (51 landslides),
Tarnavei Hills (47 landslides) and Somes Plateau (43 landslides).

A small number of deep-seated landslides sites are recorded in the marginal regions of
our study area. The meadow morphology of Turda — Alba-Iulia Corridor has induced a
reduced presence of this type of landslide, thus in Mahaceni Plateau we found only four sites
(Dumbrava, Unirea, Mahaceni) and one site in Aiud Hills (Garbovita - Aiud). In Tarnavelor
and Mures Hills, the development of the deep-seated landslides was restricted to areas
consisting of marls, sands and gravel belonging to Sarmatian Period (Rustior, Dumitra -
Bistrita Hills) and of argillaceous marls and sand deposits belonging to Pannonian Period
(Tara de Mures, Magherani - Tarnavei Hills).

The previous studies indicate that a large number of deep-seated landslides are
developed on Sarmatian deposits or at the contact with those of the Pannonian (Grecu FL,
1983). This distribution reveals the importance of this type of stratigraphic deposits. Alternating
layers of sand and gravel permit the water infiltration, causing the wetting of impermeable
layers, which triggers the mass movement. For defining a correlation between deep-seated
landslides and the lithologic units presented in the geological maps (scale 1:200000), we
determined their spatial distribution (fig. 2). By analyzing the graph in figure 2, we noted that
57.4% of identified landslides overlap formations of marls, sands and gravels, belonging to
the Sarmatian Period (Taureni, Seulia, Sangeorgiu de Campie).

A percentage of 17.5% is represented by landslides located on Pannonian
formations, composed of argillaceous marls and sands (Corunca, Romanesti), and 7.7% of
them are located on the Badenian age formations, respectively marlstones and volcanic
tuffs (Campenesti, Sucutard). A small number of deep-seated landslides (5.1%) are found in
formations consisting of limestones or conglomerates; only 0.1% of the total is found on
sandstone deposits.
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Fig. 1. Spatial distribution map of the deep-seated landslides (glimee) within the
regional morphologic units of the Transylvania Basin.

In terms of petrography, the deep-seated landslides are developed mainly on marls,
sands and gravels from the Sarmatian Period, argillaceous marls and sand formations from
Pannonian age; formations with argillaceous marls, sandstone, salt and volcanic tuffs
(belonging to Badenian) and also the marls and volcanic tuffs (from Buglovian).
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Preexisting morphology, petrography and micro-climatic conditions have induced
particularities to each landslide, determining the specificity at the level of morphological units. For
example the deep-seated landslides in the Transylvanian Plain, developed on formations of marls,
sands and gravels (Sarmatian), have larger surfaces than the Hartibaciu Plateau landslides,
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Fig. 2. Distribution of deep-seated landslides from Transylvanian
Basin depending on the lithology.

which are developed on
argillaceous marls and
sands formations (Pan-
nonian).

Therefore, it is ob-
vious that the morpho-
logy of pre-existing relief
and petrography has an
important role in the
evolution of the deep-
seated landslides, without
ignoring important ex-
ternal factors like cli-
mate, vegetation and hu-
man activities.

Spatial distribution
of this type of landslides
in Transylvanian Basin
was correlated with al-
titude of the scarp zone
in order to determine

the altitude classes on which they develop. Choosing the scarp as a landmark, the study was
based on two morphologic criteria. The first criterion refers to the fact that the scarp area is
considered a source of deposits that can be reshaped, and the second refers to the

degradation of the landslide’s toe, partially or totally.
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Fig. 3. Distribution of deep-seated landslides from Transylvanian
Basin depending on the detachment area’s altitude.

To analyze the dis-
tribution of the alti-tude
of the scarp area we
established eight classes
of altitude values.

In figure 3, we can
estimate that the largest
number of deep-seated
landslides, respectively
134, is recorded in the
range of 401 — 450 m.
Both in the altitude class
351 —400 and 451 — 500,
we identified 79 deep-
seated landslides.
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We emphasize that in the altitude range of 300 — 500 m there are over 71.4% of
the total number of deep-seated landslides. A small percentage is found at over 600 m.

Although in the altitudinal range of 401 — 450 m there is the largest number of
deep-seated landslides, their current areas are relatively small. Landslides that have surfaces
areas over 700 ha are encountered between 551m — 600 m in altitude (Saschiz-786 ha,
Movile-1104 ha, Saes-1654 ha).

Geomorphologic processes related to water (erosion, landslides and mudflows) and the
type of vegetation are influenced by the slope’s exposure. Northern exposure causes a higher
degree of moisture and small variations of the wet-dry cycles. South facing slopes show a low
humidity, with frequently alternating wet and dry periods (Sidle R., Ochiai H., 2006).

The correlation between spatial distribution and orientation of slopes provides
additional information in order to study the evolution of deep-seated landslides (glimee).
The presence of a large number of landslides (61%) on sunny slopes (fig. 4) indicates the
importance of the wet-
ting - drying and freeze
— thaw periods.

Most landslides, with
a percentage over 23% of
the total, were identified
on the southern slopes.
In addition, a signify-
cant percentage is recor-
ded on western slopes
(over 21%) and those
on south-west orien-ta-
N NE E SE S sw W NW tion (17%). A small num-
ber of deep-seated land-

slides appeared in the
Fig. 4. Spatial distribution of deep-seated landslides from shaded slopes (7% on the

Transylvanian Basin depending on the slope exposure.
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(%)

0.0 -
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northern slopes and 5%
of the north-eastern) due
to lack of high frequency of wet periods alternated with dry ones. Taking into account data
obtained from the correlation between slope exposure and deep-seated landslides surfaces
(in hectares) we found that the sites with the largest area are on western slopes (Saes - 1654
ha), south-west (Movile — 1104 ha) and southern (Biia — 1148 ha)

The relevance of the slope’s orientation analysis increases when is correlated with
other factors, such as lithology, morphology. This fact is emphasized by the existence of
deep-seated landslides with area over 700 hectares on the north facing slopes (Saulia-
Leorinta 1340 ha — Transylvania Plain).

4. CONCLUSIONS
Spatial distribution of deep-seated landslides (glimee) in the Transylvanian Basin

highlights the relations between internal factors (lithology, structure) and external factors
(climate, hydrology, vegetation) and last but not least the anthropic factor.
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SLOPE PROCESSES IN THE SIEU RIVER BASIN

CLAUDIA - LOREDANA CLIVET' (married CRISTEA), I. A. IRIMUS/,
ANCA AFLAT', F. V. PETREA' (married TULUC)

ABSTRACT. - Slope Processes in the Sieu River Basin. In the natural evolution of the
physico - geographical factors, an essential role is that of the relief changes. It cumulates a series
of features of other components such as the petrographical structure, soil type, vegetation
coverage, vegetation type, the type of climate and water drainage. Rains, especially torrential
ones, carry out a mechanical action on the soil, at first as solifluction, then dissolution and
transport towards the slope base. Rains, mostly torrential ones, carry out a special mechanical
action upon the soil, of displacement and transport of solid particles. Pluvial - denudation, the
dispersed liquid leaking and stream drainage (which produces channels) are the main energetic
components of surface soil erosion. The organization of concentrated liquid flow, in the form of
micro — currents, giving rise to ephemeral floods in small basins, typically with a high value of
turbidity, leads to the development and increasing of gully erosion. The higher or lower slope of
the relief, the higher or lower strength of rocks, the presence or absence of vegetation, combined
or separated, may form causes that may hinder or favor the formation of solid flow and the
development of torrential bodies in the Sieu river basin. A particular aspect is represented by the
steep slopes of the Sieu valley between Saratel and Sieut, as well as its tributaries from the area,
but also parts of the left side slope of the valley between the Saratel and Sieu townships. Slopes
in these sectors have not reached an equilibrium profile thus being subject to processes of
collapse and active landslides. In this way, temporary and locally, flowing waters get loaded with
large amounts of silt in suspension, which clog up footbridges and small bridges, causing the
flooding of localities (Budac, Domnesti, Santioana and Sieu).

Keywords: soil erosion, gully erosion, slope, Sieu River.

1. INTRODUCTION

I dedicated this detailed land study to the Sieu River basin, the main tributary — left sided
— of Bistrita River (North—East of the Transylvanian Depression) for the following reasons:

- although small in size — 447 square kilometres — which is about 8.42% of the
Bistrita-Nasaud county area (in which it is fully integrated) is one of the county’s most
outstanding agricultural area, largely uncoiled in the Eastern Carpathians mountainous area
(more than 1/3), so with a restricted amount of crop — land;

- it has a relatively complex lithology (clays, marls, sands, sandstones, andesites), but
with alternations and facies variations that have resulted in a hilly terrain (500650 m the regular
slope ridge altitude) with medium relief energy and increased fragmentation, encouraging
overall, a very wide range of actual slope processes;

' Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
claudia.cristea@geografie.ubbcluj.ro; irimus@geografie.ubbcluj.ro; anca.aflat@geografie.ubbcluj.ro;
viorel.petrea@geografie.ubbcluj.ro
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- the mobility of the geographical landscape elements, is also completed by other
factors: the climate specific to the high hills area of the eastern Transylvanian Plain (annual
average temperature of 8.1°C, medium annual amplitude of 22.5°C), annual precipitation
bellow 700 mm — 635mm at Sieu, 640mm at Marigelu, 660mm at Budac, generally non-
uniformly distributed, but with a maximum frequency in June and minimum in February
and with a particular intensity of convective rainfalls in the increasing aridity index as a
result of massive deforestation;

- the hydrographic network, richly branched, with average density values, but with
a large balance of its semi-permanent artery (about 50%), which increases the torrential
regime and hence the strength of linear erosion, even for the 2 -3 km long valleys;

- the low percentage of forest covered areas (6.09%) which are broader only on the
ridges, at Réapa (the slope ridge between the Sieu and Dipsa valleys), Margurica (the slope
ridge between the Ardan and Budacului valleys), Rotund (the slope ridge between the
Rustior and Ardan valleys), otherwise maintaining its insularity, thus without a special
significance in the braking of slope processes;

- the significant share of ploughable land (in most communes over 50%) and that
of natural grasslands (30 — 40%), compared to forests, orchards, vineyards, meadow-lands,
establishes an important factor in the triggering of slope processes;

- the appreciable density of settlements, some of which are large and medium
(Magurele, Budacu de Jos, Sieu, Budacu de Sus, Domnesti etc.), the 477 square kilometres
river basin comprising 23 settlements, meaning one at 17.6 square kilometres, which
justifies the extension of deforestation with the purpose of gaining new agricultural lands.

2. SECTORS OF SLOPE FORMATION AND EVOLUTION

Amid this complex of factors and some local peculiarities, the slope processes of
the Sieu catchment present a large variety (different intensity areal erosion, land failures
and landslides, torrential erosion), spread on a wide area. Taking into account the frequency,
intensity and predominant types of processes, several areas on which we insist on the
following, can be distinguished:

2. 1. The Upper Sieu River Basin. With old and almost generalized deforestation,
has a high percentage of arable land (65% in the area of Sieut township, in the southern part
of the region). All types of degradation are present, with local differences in the association
between them and their intensity as processes. In the vicinity of Ardan, Lunca and Sebis
localities, the strong and moderate areal erosion is dominant, associated, in all cases, with
frequent landslides on the west and south — west slopes. With the 1970s rains and floods,
there has been a re — emerging of landslides, which have revived older ones, also affecting
(mostly) new pasture areas,(or less) agricultural land and grass — lands. Linear erosion,
without any serious consequences, affects the lands of Rustior, Ardan and Lunca towns, but
are particularly intense in the upper basin of the Valea Domneasca river (around the Sebis
village), respectively at the springheads of the branching streams on its right side.

2. 2. The Middle Sieu River Valley. Presents the most complex issues in terms of
slope process’ variety and areal extension, in the range of the Soimus, Sieu, Santioana and Bérla
settlements and several annex hamlets. On the left axis of the valley, due to the forests descending
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of the Sieu slope, degradation processes are restricted to the deforested areas of the Sud —
Vest Sieu Hill, Hus Hill, Portitii Hill, Poienitei Hill, where areal erosion and landslides are
prevalent, very extensive in Santioana.

On the left side, the forests occupy scattered areas, in the Ciutul Sieului Hill and
Ticla, Magura and Petros Hills. Landslides and subsidence, combined with the intense
denudation of the south and western facing slopes, predominantly destined to grazing, are
found in the Soimus and Tau Valleys, the gully erosion being insignificant here (except for
a few stronger torrents, at the southern extremity of the Magurii Hill, the northern extremity
of the Ovestini Hill and in the north part of the Petros Hill).

2. 3. The Lower Sieu River Basin. It shows many similarities with the previously
described area, but on a much smaller area, having only two settlements — Mariselu and
Domnesti. The forests, owing about 18% of the total area, occupy the slope ridges, also
protecting the surrounding areas against erosion. Overall, the areal sweep is prevalent, on
the south facing slopes (Magurele Hill, the Magurii Valley river basin) and seldom on the
west facing slopes, the latter also being affected by old landslides (the Sundus Hill, the
Neteni Hill), reactivated by the excess moisture in the 1970's, when a few dozens of
vineyard hectares were destroyed, even from the recent plantations.

2. 4. The Junction Area of The Budacului and Sieu Valleys. It is limited within the
territory of the Sarata and Saratel villages (with a high urbanization tendency) and affects almost
exclusively the right side of the Magurii Valley and the junction ridge, on plats destined to
pastures and crop lands. The wide spread of vineyards (7% of the total county area) and of
orchards (5%), determined the more rational use of slope lands. However, at Monariu, current
processes are very active (areal sweep and linear erosion, moderate and strong) and at Saratel
also the landslides after the 1970's rains can be added:1970, 2003, 2008, 2010.

2. 5. The Pintic — Posmus Chute. With a liaison function between Teaca and the
Sieu river valley, through the Pogsmus saddle, shares many similarities with the previous
area: forests on both slope ridges of the Pintic Valley, more uniform on the right side and
more fragmented on the left one, arable lands and pastures in the Pogsmus — Pintic sector, to
which are added orchards and particularly vineyards, in the Pintic — Teaca sector.

In the upper basin of the valley, the areal sweep is felt (on the right side), combined
with medium - scale landslides, and torrential erosion on the left, subject to un — organized
grazing. In the lower basin, at Teaca, the phenomena are more complex, combining all forms of
degradation. Only at the Teaca 1.A.S., there are in different stages of degradation, 1 238 ha
of land, of which 454 ha with surface erosion and 12 ha with torrential erosion. The
restoration measures have imposed agro — terraces on 685 ha of ploughable land, 42 ha of
grassland, 15 ha of vineyards and 8 ha of orchards.

The particular intensity of current processes is conditioned by the high percentage
(about 50%) of the declivous lands (at more than 15° - 30° or even over these values).
Reactivations of the landslides occurred here in May — June 1970, 1998.

2. 6. The Budac River Basin. Highly branched, it had enabled the emergence of
some old villages (Budacu de Sus, Ragla, Dumitrita), sheltered by the surrounding forests,
which occupy almost all the major slope ridges. The dominant slope processes are those of
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areal sweep, largely extended in the areas dedicated to grazing, (Orheiu Bistritei, Jelna,
Budus), also in the south — east of Budus strong torrents appear, here and there having
remarkable depths (up to 3 —4 m). To the south — west of Ragla - landslides can also be added,
with the separation offset just below the forest edge, which shows that deforestations
should be entirely banned.

2. 7. The Buduselu River Basin. Represents the last area with a more pronounced
degradation (strong erosion and landslides) on the south — western facing slopes and
occupied by pastures, vineyards and orchards. Their generalization on some of the slopes is
also related to the slope’s medium and high declivity values (15° - 45°). In the rest of the basin,
and especially in the Cugma-Satu Nou-Petris area, although most of the land is represented
by arable land, the low slopes and the proper organization and territory maintenance, have
as a result the much lower percentage of degradation, the only area affected by erosion that
is moderate to strong erosion, being the Izvoarele-Vulturul sector. As a result to the intense
movement of cattle and sheep towards the pastures and drinking areas, the Pietrisul and
Luncii Valleys are affected by moderate erosion.

3. MEASURES AND TERRITORIAL PLANNING WORKS

Given this situation, the abidance and organization of new measures is imposed, in
order to re-integrate into the economic network of all the degraded or degrading areas. The
complex of measures and woks to improve and enhance the eroded grasslands, include
territorial planning, works to restore the vegetation cover, works of retention or discharge
of water from the slopes and rational organization of grazing. It is required that the grazing
should take place on rectangular grass fields, with a parallel orientation to the contour lines;
to ensure water for animals from the closest grass field, so that there is no need to carry the
animals from one slope to another, thus contributing to the destruction of the vegetation
cover (for example Ardan, Soimus, Budus, Barla, Petris).

The restoration of the vegetation cover, located on the sloping pastures, through
over-seeding or re-seeding, represents an effective means to stop soil erosion. To retain or
remotely discharge of the extra volume of water from the slopes, derived from rain or melting
snow and which is an important element in the onset and development of soil erosion, a
series of works are required: fluting, scoops made with rollers and special machines, bush bands,
erosion curtains, plantations in the mountains. Fluting represents a means of water retention,
which can also be applied on moister — deficient pastures. It must be made parallel to the
contour lines. It’s not advisable to use fluting on pastures with landslides, in run — off and
gullies areas and on surfaces where the grass cover is destroyed (the Domnesti pastures,
Sieu pastures, the downstream side of the Lunca pasture). On these pastures the pits should
be done with tooth — rollers and special machines, in order to retain storm water. The holes,
evenly distributed on the pasture’s surface, can be made with a heavy roller, provided with
teeth and with a plough fitted with alternating discs.

This method has not yet been applied here, but it would be very useful for grasslands in
drier areas, making possible the more efficient use of water from precipitation. In pastures
with cloughs good results are obtained by applying over — sown land waves, which prevent water
concentration and the increasing of gully erosion (e.g. Soimus Hill, Sieut Hill, Méagura Hill
and Petros Hill).
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Erosion curtains or plantations on the massif are indicated only on pastures with
very strong erosion processes in order to delimit them, as well as for stabilizing the existing
soil cover.

The control of gully erosion requires the establishing of specific criteria in
choosing the appropriate measures for each form of gully erosion, also depending of the
area’s land usage. The agricultural use as pastures, grasslands and vineyards or orchards, of
the land, requires the making of best conditions for conducting all agro — technical and
hydro — improvement works. In this respect the not so sharp subsidences, run — offs and the
small gully , must be balanced. By levelling the drainage ditches of streams and gullies are
neutralized, preventing the concentration of leakage and hence their evolution. Highly
eroded surfaces, which can not receive other use, will be afforested with adequate essences,
which seem to resits such climatic and soil conditions, in order to e able to firmly stabilize
the land (Magurele Hill, Alb Hill, Corbul, La Répa).

Fig. 2. Non — consolidated clough between Domnesti and Mariselu, on the left bank of the Sieu River.

The gullies that can not be levelled, as well as ravines with running water works,
will be fixed through afforestation, once with the tops of ravines. For the cloughs and streams of
the Sieu river basin, measures to strengthen the banks as well as their riverbed, are asserted.
The banks of gullies must be planted with species that strongly produce sprouts, as a series
of cloughs in Barla, on the right side of the Sieu Valley and others have been consolidated.

A form of land degradation that affects, as stated above, the upper middle basin of the
Sieu river valley, is represented by landslides. Due to the high damage they cause, a series of
measures must be taken to fix it. For this purpose narrow terraces (0,5 — 1 m) will be created, at
a distance of 2- 3 m one from the other and stregthened by wattle fences or walls.

Lands that are exposed to landslides are not suitable for agricultural use (vineyards
or pastures), but must be afforested with water retaining species, rapidly increasing plants
(willow, poplar, ash).
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Surface water must not be stagnant, but should be directed to the slope’s base through
outlets. In the case of Jelna, Ardan, Mariselu, Petris etc. Landslides, measures should be taken to
stabilize and prevent their development (drainage, retaining walls — with filter and barbacan).

On such lands it is wise to avoid the building of constructions, warehouses etc.

Fig. 3. Landslides at Répa cu Papusi — Domnesti, right bank of the Sieu river.

Fig. 4. Landslides in the lower Sieu River Basin.

15



CLAUDIA-LOREDANA CLIVET (CRISTEA), I. A. IRIMUS, ANCA AFLAT, F. V. PETREA (TULUC)

4. CONCLUSIONS

In conclusion, the main measures and works to combat soil erosion in relation to the
slope are:

- on lands with slopes between 3° - 10°: crops sown in the direction of the contour
lines; the sowing of corn in sutters. On slopes greater than 8° the strip crop system is used;

-on lands with slopes between 11° - 20°: the strip culture system, the intercropping
of legumes with maize, with reducing, in some situations, the proportion of drills;

- slopes between 21° - 30°: protection crop rotations; agro — terraces. Arable areas are
fewer. The strip culture system or grass strips are applied. Slopes higher than 20° are planted
with fruit trees and vineyards.

The gullies and cloughs are forested, reducing the areas planted with corn; eroded
soil fertility increases. As the upper limit of arable land, the approx. 30° slope is considered.

Grazing should be well maintained, not abusively cleared. These measures would
greatly contribute to the increase of the agricultural production and the retaining of various
forms of slope processes.
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GIS METHODOLOGY FOR THE CALCULATION OF PROBABLE PEAK
DISCHARGE TIME OF CONCENTRATION IN SMALL DRAINAGE
BASINS. CASE STUDY

ST. BILASCO'

ABSTRACT. — GIS Methodology for the Calculation of Probable Peak Discharge Time of
Concentration in Small Hydrographic Basins. Case Study. The model proposes a
methodology for the calculation of the time of concentration using geoinformation software.
Water run-off on slopes depends both on their configuration and on the collected water
volume and in this way the slope flow characteristics differ very much from one drainage
basin to another. At the same time, the period during which the flood flows on the drainage
basin’s area is extremely important in the warning and evacuation process in order to avoid
eventual disasters. While the estimation of the time of concentration on the base of empiric
equations is time-consuming, the proposed model integrates the numerical and spatial
databases specific to the hydrologic models into a spatial analysis formula with the help of
ArcGis software extensions, in this way the computation and spatialization of the time of
concentration becoming time-efficient.

Keywords: methodology, G.1.S., time of concentration, database.

1. INTRODUCTION

The time of concentration appears in numerous equations that compute the peak
discharge, being absolutely necessary in the utilization of the rational method that calculates this
parameter in small drainage basins.

Each drainage basin is characterized by particular values of the time of concentration,
in relation to the conditions that determine water flowing on slopes or river channels. There are
many ways in which water may flow, laminary on some slopes, in pluvial drainage channels on
others or concentrated in river channels etc., the attempts to determine the time of concentration
having to consider all these water flow types.

The presented case study is a continuation and completion of the G.I.S. model
proposed by Bilagco, 2010, with implementation on the same drainage basins located in the
Clyj Hills — the drainage basin of a first order tributary of the Nadasel River and the second
one, the drainage basin of the first order tributary of the Saliste River (Bilasco, 2010). The
used databases reffer to the maximum water volumes and were completed during the
application of the previously proposed spatial analysis model.

' Romanian Academy, Cluj Branch, Department of Geography, 400015 Cluj-Napoca, Romania, e-mail:
sbilasco@geografie.ubbcluj.ro



ST. BILASCO

2. THEORETICAL CONSIDERATIONS

The literature in the field proposes numerous formulas to estimate the time of
concentration, the most popular being: Wave Method, Kirpich formula (1), Kerby formula
and NRCS Velocity Method (2).

The time of concentration is defined as the time needed for water to flow from the
most remote point of the hydrographic basin to the calculation section.

Another definition given to the time of concentration, and maybe the most complete, is
that it represents the time during which water drops from rainfalls with maximum intensity on
the entire drainage basin contribute simultaneously to runoff, from their formation point to
the point under investigation.

The calculation of the time of concentration is based on two main components: the
time of concentration on slope and the time of concentration in the flowing channel (main
channel, tributaries’ channel, pluvial drainage channel etc.).

The Kirpich formula
1\
t.=0.0078* L * EHJ (minites) Q)

where:

t. — time of concentration (minutes);

L — maximum length of the flowing channel;

H — altitude difference between the highest and the lowest point in a drainage basin.

The method is applicable only on drainage basins with insufficient available data,
as the method does not take into consideration the time of concentration on slopes and, as a
result, it is used only in case of small drainage basins, while for larger ones the calculation
of the time of concentration with this formula gives significant errors.

NRCS Velocity Method

This is one of the most common methods, being the most appropriate to geoinformation
software and giving the most accurate results in computing the time of concentration of
water volumes.

The calculation of the time of concentration of water is based on the following formula
and takes into account three main parameters: length of the main channel, computed peak
discharge and inclination of the flowing channel.

L

t, =—
0.6

(ore)

(2)
I (s + 1)

1900 * »°3 (ore)

where:
t. — time of concentration in hours; L, — length of the drainage channel;
S — water retention potential; Y — inclination in degrees.
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3. G.I.S. METHODOLOGY

In order to calculate the time of concentration we have used the NRCS method,
equation (2), considering that it encompasses the main factors that may affect the value of
this indicator.

3. 1. Database

The necessary database was created by using the thematic layers representing the
peak discharge, the flowing channel inclination and the flowing channel length (table 1).

Specific database

Table 1
Thematic layer Format Attribute
Peak discharge GRID m’
Inclination GRID %
Flowing channel length Alphanumeric km

The flowing channel length represents the alphanumeric database that identifies, in
km, the longest flow route of water within a drainage basin (fig. 1 and 2) and was worked
out automatically (as input data we had the DEM and the watershed of the basin whose
length we intended to calculate) with the help of the function Longes Flow Path for
Catchments, HydroTools 9 extension, ArcGIS software.

0 02505 1 N Flow distance @NpFlow distance

H:I o & watershed £5 Watershed

Fig. 1. Drainage channel (Nadasel tributary). Fig. 2. Drainage channel (Saliste tributary).

The inclination value influences the time of concentration of water into the main
flowing channel, a higher slope inducing a shorter time of concentration, while a lower slope, a
longer time of concentration. As the inclination of the flow channel increases, the time of
concentration will tend to zero. At the same time, the time of water concentration on slopes
is also influenced by the slope gradient. In case of large areas with steep slopes, the time of
concentration will be short, the runoff tending to be torrential, while on less inclined slopes,
the time of concentration will increase.
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The peak discharge may be identified as a GRID database representing the drained
water volume (fig. 2) for which the time of concentration is computed. The peak discharge
was calculated through the SCS-CN model.

3. 2. Spatial analysis

After analyzing all the calculation formulas for the time of concentration, we have
decided to use the NRCS Velocity Method. The spatial modelling of the time of concentration
requires some adjustments of the mathematical spatial modelling techniques which reffer
mainly to the processing of the thematic layers by some equations and functions that should
generate new attributes stored in other thematic layers (fig. 5).

S
Volum scurs me) Jhp 5.8

0 02505 Volum scurs me g 2-12

01-2 B 51589 001-0.5 S 12-13.89
Km » 25 5 05-2
Fig. 3. Peak discharges (Nadasel tributary). Fig. 4. Peak discharges (Saliste tributary).
Database Spatial analysis Spatial analysis Final database

Q MAX
I>tsefitizar | Raster]

<«

— Spatial analysis © TIME OF
i CONCENTRATI

equation /1 [ CONCRENTRATION

Slope \,\\

DEM

——— [1 Vector
Watershed ¢
Atribut

Fig. 5. Spatial Analysis Model.

In order to develop the spatial modelling, we have used the ArcGIS software,
extension Spatial Analyst, Raster Calculator function, which allows the working out of the
cartographic modelling overlay as a combination between raster and alphanumeric databases
with the help of some spatial analysis equations.
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The spatial analysis equation that we have used in computing the time of concentration,
after adjustments, has reached the following form:

((Pow(L,, 0.8) * Pow((1000 / [Q]) - 9, 0.7)) / (4407 * Pow([panta%], 0.5))) * 60.

The NRCS Velocity Method makes possible the calculation of the time of concentration
in hours and thus the obtained value was multiplied by 60 with the purpose that the time of
concentration is given in minutes and in this way it could be integrated into the rational
calculation formula.

4. RESULTS AND CONCLUSIONS
The database that was achieved through this modelling is expressed in the form of

two thematic layers in GRID format (fig. 6, 7) representing the time of concentration for the
collected water in the territory of the two analyzed drainage basins (table 2).

002505 1 19 r“_vale_“he_fi, i > 0’5;1 €5 Watershed o051
ime of concentration (min) S 1-5 Time of concentration (min) g 1-5

e & o-0s - 008 =5

Fig. 6. Peak Discharges (Nadasel tributary). Fig. 7. Peak Discharges (Saliste tributary).

A comparison between the time of concentration computed data was not possible, as
the minimal, average and maximum values reffer to the water volumes and not to the entire
drainage basin.

Time of Concentration Characteristics

Table 2
Length of the] Modeled time of concentration Computed time
Name of the flowing (minutes) Slope length of
drainage basin| channel Minimal | A Maxd (m) concentration
(km) inimal verage |Maximum (minutes)

Nadasel 371 0.14 0.65 30.79 113.91 4.88
tributary

Saliste 2.86 0.14 042 | 169.37 98.01 5.14
tributary
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We have also undertaken an analysis of the percentage manifestation of the studied
indicator, taking into account that the modelling highlighted low values for the minimal time of
concentration, high values for the maximal time of concentration in the case of some drainage
basins and low values for the average time of concentration (Table 2), corresponding to a very
decreased percentage in the case of the maximal time of concentration (0,9 - 2 % above 5
minutes) and an increased one in the case of the characteristic (minimal and average) time of
concentration (sharing around 90% of the studied territory).

4. 1. Procedures to validate the time of concentration

Once we obtained the modelled time of concentration, we proceeded at the direct
calculation of the time of concentration in order to compare the results and identify the
areas in which the modelled time of concentration is similar to the directly calculated one.

The modelled results pointed out for the Nadasel drainage basin large areas with
time of concentration under 5 minutes (98% of the total basinal area) - 0-0,5 67%, 0,5-1
17%, 1-5 14% - and small areas with time of concentration above 5 minutes. The Saliste
drainage basin is also characterized by large areas with time of concentration below 5
minutes - 0-0,5 65,5%, 0,5-1 23%, 1-5 10,6% - and small ones with time of concentration
above 5 minutes - 0,9%.

As regarding the calculated values, we obtained a time of concentration of 4,88
minutes for the first drainage basin and 5,14 for the second one. These values were used as
reference points in order to validate the accuracy of the proposed model. The comparison
between the calculated and the modelled results highlighted that in the most of cases the
modelled values of the time of concentration was quite similar to those calculated in the
traditional way, fact that mirrors and prove the accuracy and the validity of the proposed
spatial analysis model. Some overrunning values of the modelled results were noticed, the
explanation being attributed to the grid overlay analysis in which some cells could intercept
the extreme variation in slope and discharg within a certain area, taking into account the 20 m
resolution of these layers.
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THE PARTICULARITIES OF CLOUDINESS IN THE APUSENI
MOUNTAINS

OVIDIU GACEU!

ABSTRACT. — The particularities of cloudiness in the Apuseni Mountains. The following
paper describes the characteristics of atmospheric influenced cloudiness in the Apuseni
Mountains, based on daily weather data collected between 1960 and 2009 from 9 weather
stations situated in this area. The data have been processed according to the traditional
methodologies used in the climatological practices, thus determining the total and low
cloudiness values, the number of overcast and sunny days as well as the frequency of
different types of clouds. The values registered have been included in a table on the basis of
which several diagrams have been drawn out and analyzed correspondingly. The results
thus obtained are synthetically expounded as part of the conclusion of this study.

Key words: cloudiness, regime, frequency, type of clouds, the Apuseni Mountains.

1. GENERAL ASPECTS

According to their shape, size, duration and structure, clouds engender changes in the
evolution of other climatic elements, also influencing the normal development of life. Therefore,
clouds determine the quantity of rainfall for a given area, reduce the intensity of solar radiation
during daytime and decrease the intensity of effective radiation during nighttime, thus determining
the moderation of temperatures.

2. CLOUDINESS REGIME

2. 1. The average monthly and annual cloudiness

By analyzing the values total cloudiness, (sky coverage taking into account all the
clouds existing at the moment of observation) registered by the nine weather stations of the
Apuseni Mountains area, it is noticeable that the annual values proportionally increase with
altitude, from 5.7 tenths registered at the foot of the mountain (Stei), to 6.8 tenths on the
highest peaks (Vladeasa 1800) (table 1, fig. 1).

One notices that the values of total cloudiness differ from mountainside to mountainside
at the same altitude level. Thus, on the northern and north-western slopes exposed to the
main direction of the air mass movement, the total cloudiness is accentuated (6,0 tenths
registered at Stdna de Vale station), due to the intensification of the frontal activity, while
on the more sheltered eastern and south-eastern slopes, the descent of the air masses
engenders the disintegration of cloud systems (5.8 tenths registered at Baisoara) (fig. 1).

' University of Oradea, Faculty of History, Geography and International Relations, Oradea, Bihor,
Romania, e-mail: gaceu@yahoo.com
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By observing the monthly development of the total cloudiness one notices that in the
lower half of Bihor and Vladeasa Mountains (Gurahont, Borod, Huedin, Campeni weather
stations) the highest values are registered during winter in December (7.1-7.3 tenths), when
thermodynamic processes are alleviated. As a result, the air cooled on the peaks accumulates at
the foot of the mountains, determining the emergence of thermal inversions which influence
the development of the stratus clouds and of haze. These conditions are paralleled by the
intensification of the Mediterranean cyclonic activity which carries humid and unstable air
masses bearing numerous condensation products. Thus, high altitude regions are sunnier
during winter (6.0-6.9 tenths), registering a maximum value of cloudiness in April (6.5-7.4
tenths) when western air-mass circulation is predominant and thermal convection
intensifies, determining an increased evaporation process at the surface of the damp soil.

The average monthly and annual cloudiness (tenths of sky coverage) in the Apuseni Mountains

Table 1
“ Station I 1I III 1A% \% VI | VII | VIII IX X XI | XII | Year H
Gurahont 69 | 65 | 62 | 63 | 56 | 54 | 45 4.3 49 | 49 | 6.7 | 7.3 5.8
Stei 67 | 65 | 62 | 62 | 58 | 53 | 4.6 4.2 48 | 48 | 66 | 7.1 5.7
Borod 68 | 66 | 64 | 65 | 6.1 | 58 | 5.0 4.6 53 | 52|68 | 72 6.0
Huedin 66 | 65 | 64 | 65| 59 | 58 | 50 4.6 51149 | 67| 72 6.0
Campeni 63 | 62 | 60 | 64 | 61 | 6.0 | 54 5.1 571 54|65 | 71 6.0
Stana de Vale 63 | 62 | 67 | 68 | 64 | 6.1 | 53 4.7 56 | 54 | 64 | 65 6.0
Biisoara 57| 60 | 63| 65| 64| 61 | 54 5.0 53149 | 59 | 60 5.8
Vladeasa 1400 | 54 | 56 | 64 | 6.6 | 6.5 | 63 | 52 49 58 | 52 | 63 | 6.1 5.9
Vladeasa 1800 | 6.5 | 7.0 | 73 | 74 | 72 | 69 | 65 6.0 65 | 60 | 7.0 | 69 6.8

Source: Data provided by the archive of the National Agency of Meteorology.

Fig 1. The monthly and annual development of the total cloudiness in the Apuseni Mountains.
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The lowest values of total cloudiness are registered for all the altitudes at the end
of the summer, in August, when the anticyclonic regime is predominant and high levels of
isolation determine the evaporation of condensation products, the sky remaining overall sunny:
4.2-4.6 tenths registered at low altitudes (Gurahont, Stei, Borod, Huedin), 4.7-5.0 tenths at average
altitudes (Sténa de Vale, Baisoara) and 6.0 tenths on the highest peaks (Vladeasa 1800) (fig.1).
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Low cloudiness (the degree of sky covered with low clouds) corresponds to annual
average values which differ according to altitude and local conditions. Thus, an increase of the
value of low cloudiness is generally noticeable: from 2,9-3,8 tenths registered at low altitudes
(Borod, Stei, Gurahont) up to 5,1 tenths on the highest peaks (Vladeasa 1800).

Average monthly and annual low cloudiness values (tenths of covered sky)
in the Apuseni Mountains

Table 2

Station I o |mw|w | v |vi|vn|vin| x| x | xt|xu Y:a
Gurahont 48 | 41 | 36 | 38 | 36 | 37 | 3.1 | 29 | 3.1 | 31 | 45 | 52 | 38
Stei 40 | 36 | 31 | 34 | 34 | 32| 28 | 24 | 25| 23 | 38 | 45 | 32
Borod 33 [ 31 | 26 | 31 | 30| 31| 26| 22 [ 242133 40| 29
Huedin 46 | 41 | 37 [ 41 [ 39 [ 39| 34| 30 [32] 28] 45| 52 309
Campeni 45 | 44 | 41 | 46 | 48 | 49 | 45 | 43 [ 45 | 40 | 49 | 55 | 46
Stanade Vale | 3.6 | 36 | 35 | 39 | 38 | 38 | 33 | 29 | 33 | 27 | 35 | 40 | 35
Biisoara 36 | 40 | 41 | 45 | 46 | 47 | 41 | 37 [ 37| 31| 39| 41 | 40
Vladeasald00 | 37 | 38 | 42 | 44 | 46 | 45 | 37 | 35 | 39 | 32 | 37 | 41 | 39
Viadeasa 1800 | 4.7 | 5.1 | 54 | 54 | 54 | 55 | 52 | 46 | 49 | 42 | 50 | 54 | 51

Source: Data provided by the Archive of the National Agency of Meteorology.

However, this stratification is e disrupted by local conditions (natural depressions
which favor the occurrence of thermal inversions maintaining low, stratus cloud systems) as is
the case of Huedin and Cémpeni weather stations, determining higher values of low
cloudiness than those registered at average altitudes: 3.9-4.6 tenths as opposed to 3.5-4.0
tenths at Stana de Vale and Baisoara (table 2, fig. 2).

—&— Gurahont (177m) e(SZGSm)
—A— Borod (333m) - l -Hu m)
Tenths c & - Campenl 591m) —@— Sténa de Vale (1108 m)

m)
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Fig. 2. Annual and monthly development of low cloudiness in the Apuseni Mountains.
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The monthly development of low cloudiness is similar to that of total cloudiness:
weather stations located on the lower half of Bihor and Vliddeasa mountains register the
highest values during winter, in December (4.5-5.5 tenths), while those situated on the
upper half of the studied area, the highest values of low cloudiness are registered during the
end of spring and the beginning of summer in April-May (4.5-5.5 tenths) (fig. 2).

The inferior values of low cloudiness are also registered for all altitudes during the end
of the summer, in August, oscillating from 2.2 tenths at Borod and 4.6 tenths at Vladeasa 1800.

2. 2. The number of sunny and overcast days

The degree of sky coverage is variable and differs considerably from one day to another.
In order to estimate this variability as correctly as possible, two types of days have been
conventionally defined, according to the daily average coverage value (the calculated average of
the four values measured at the fixed hours of observation: 0, 6, 12, 18): sunny and overcast days.

The monthly and annual average number of sunny days in the Apuseni Mountains

Table 3

| Station I O |m|v | v |vi|]vo|vin]| X | X | X1 | X | vear |
Gurahont 3.7 | 42 [ 44 [ 30324471 [ 86 |68 [73[36] 28 ]589
Stei 41 3914532293770 87 [ 73 ]85 [37]35]610
Borod 35 |37 34|28 25 [33[62 ] 68 |52][68][34]30]3505
Huedin 39 [ 3934282531 [ 52 71 [58[79[31]29]516
Campeni 50 [ 44 [ 42302020 34| 41 [ 26393535415
StanadeVale | 57 [ 52 [ 31 [ 20 [ 18 [ 24| 40| 63 [ 51| 70] 48] 50 | 525
Biigoara 56 | 4213623171329 45 [ 49|78 ] 46 [ 51 [ 484
Viadeasal400 [ 6.0 [ 52 [ 37 [ 27 [ 21 [ 12| 43 | 61 | 41 | 71| 48 [ 57 [ 531
Vladeasal800 | 52 | 3.7 | 3.0 | 1.6 | 09 | 09 | 20 | 27 | 3.1 | 56 | 33 | 47 | 366

Source: Data processed according to the archive of the National Agency of Meteorology.

The highest annual average of sunny days (a sunny day is considered so only when the
sum of the four cloudiness values registered daily does not exceed 4 tenths) has been registered
in the area studied at Stei weather station (61), while the lowest average is registered at
Vladeasa 1800 (36.6) (table 3, fig. 4).
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Fig. 3. Monthly average number of sunny days in the Apuseni Mountains.
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Throughout the year, the highest monthly average number of sunny days is registered
in August, for low and medium altitudes (8.7 days at Stei, ,8.6 days at Gurahont, 7.1 days at
Huedin, 6.3 days at Stana de Vale) and in October in high altitudes (7.1 days in Vlideasa
1400, 5.6 days at Vladeasa 1800), due to the anticyclonic regime which manifests at the end
of the summer and the beginning of autumn (table 3, fig. 3).
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Fig. 4. Annual average number of sunny days in the Apuseni Mountains.

The lowest monthly average number of sunny days is registered in December by
the foot of the mountains (2.8 days at Gurahont, 3.0 days at Borod, 3.5 days at Stei), due to
the winter anticyclonic regime, or, sometimes, because of the intensification of the oceanic
air-mass movement in May-June at over 1000 m altitude (1.8 days at Stana de Vale, 1.3
days at Baisoara, 1.2 days at Vladeasa 1400, 0.9 days at Vladeasa 1800), as a result of the
amplification of thermodynamic convection processes (table 3, fig. 3).

The annual and monthly average number of overcast days in the Apuseni Mountains

Table 4

Station 1 11 111 v \% VI | vl | vIl | IX X XI | XII | Year
Gurahont 142 | 11.0 [ 104 | 99 7.3 6.3 4.8 43 6.5 6.8 | 125 [ 162 | 110.0
Stei 135 | 11.0 | 105 | 95 74 | 60 | 45 4.1 5.9 62 | 12.1 | 154 [ 1058
Borod 133 | 11.7 | 103 | 10.8 | 8.1 7.0 5.7 4.7 6.4 7.8 | 13.1 | 153 | 1142
Huedin 13.1 | 114 | 112 | 10.8 [ 89 7.3 5.1 45 6.5 7.0 | 127 | 154 | 1139
Céampeni 127 | 104 | 103 | 100 [ 89 6.9 5.6 4.8 6.4 7.1 | 11.7 | 157 | 1103
Stanade Vale | 13.0 | 11.1 | 123 [ 11.5 | 10.0 | 8.1 7.1 54 80 [ 84 | 122 | 13.1 | 1202
Baisoara 89 | 9.7 | 109 | 104 | 8.7 7.1 6.1 4.8 64 | 6.1 94 | 100 [ 985
Vladeasa 1400 | 9.4 9.8 | 112 | 113 [ 9.0 83 5.1 5.5 83 7.5 | 105 | 11.7 | 1075
Vladeasa 1800 | 13.5 | 14.0 [ 157 | 152 | 134 [ 12.1 | 112 | 93 [ 112 | 11.1 | 148 [ 153 | 156.8

Source: Data provided by the National Agency of Meteorology archive.

The average annual number of overcast days (an overcast day is considered so when
the sum of the four cloudiness values registered daily is of 32 tenths or more) is much higher
than those of sunny days.
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The lowest annual number of overcast days is registered at Baisoara weather station, a
total of 98.5 days, due to the positioning on the eastern slope, where descending air-mass
movements originated on the western side are frequent. The highest annual number of cloudy
days is registered at Vladeasa 1800, a total of 156.8 days, due to the fact that this station is
located in the direction of western air masses and to the high altitude which favors the frequent
development of thermo-convective processes throughout the year (table 4, fig. 6).

Days OStei [EStanadeVade EMadeasa 1800
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Fig. 5. Monthly average number of days with cloudy sky in the Apuseni Mountains.
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Fig. 6. Annual average number of overcast days in the Apuseni Mountains.

Throughout the year, the stations register the highest number of overcast days in the
Apuseni Mountains in December (10-15 days), the maximum value being registered at Gurahont
(16.2 days), while the minimum is recorded at Baisoara (10 days). The lowest number of
registered overcast days is recorded in August (4-9 days), with a maximum value at Vladeasa
1800 (9.3 days) and a minimum at Stei (4.1 days) (table 4, fig. 5).
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3. THE FREQUENCY OF DIFFERENT CLOUD TYPES

By calculating the annual frequency of different cloud types for the Apuseni Mountains,
the results obtained are the following: the most frequent cloud type is the Altocumulus cloud,
with a registered frequency varying from 13.8% at Vladeasa 1800 up to 45.4% at Stana de Vale,
whereas the most rare cloud type observed is the Cirrocumulus cloud, with a registered frequency
of under 1% (0% at Gurahont, 0.5% at Vladeasa 1400) (fig. 7, table 5).

Generally, high clouds are less frequent, however, Cirrus clouds are registered at
Vladeasa 1800 with a 30.7% frequency.

Middle clouds are frequent enough, be they of the Altocumulus cloud type, followed
by Altostratus clouds which are as frequent as 5% at Vladeasa 1800 up to 23.6% at Stana
de Vale.

The most common low clouds found in this area are of the Stratocumulus type, as
frequent as 4.0% at Vladeasa 1800 up to 22% at Stdna de Vale. The Stratus cloud type is the
less frequent low cloud type found in this area, as frequent as 0.5% at Vladeasa up to 6.3%
at Campeni.

Of the types of clouds with vertical growth, the most frequent are the Cumulus clouds,
with a frequency of over 10% for the entire arca whish has been studied, the highest value
being registered at Vladeasa 1800: 25.3% (fig.7, table 5). This figure and table also
highlight the fact that the frequency of such clouds (vertical growth) increases with altitude,
especially in the case of Cumulonimbus clouds, which are as frequent as 5.5% at Gurahont,
18% in the case of Stana de Vale, and 14.7% at Vladeasa 1800.

The annual frequency of cloud types (%)

Table 5

Station Ci Cc Cs Ac As Ns Sc St Cu Cb
Gurahont 11.8 0.0 40 | 214 | 10.7 9.3 16.6 6.1 14.4 5.5
Stei 10.6 0.1 32 | 275 | 157 8.3 14.4 2.2 11.5 6.6
Borod 8.7 0.2 5.1 273 | 20.9 8.0 10.5 1.1 12.6 5.5
Huedin 11.1 0.3 5.5 | 245 9.1 7.8 13.3 2.2 13.0 13.2
Céampeni 7.1 0.4 1.2 | 200 | 99 6.2 18.9 6.3 14.2 15.9
Stana de Vale 15.0 0.3 58 | 454 | 23.6 | 13.7 22.0 1.6 16.7 18.0
Baisoara 11.5 0.4 47 | 223 | 11.6 4.2 13.8 2.3 14.4 14.7
Vladeasa 1400 9.8 0.5 6.0 | 26.1 9.1 2.8 11.9 0.5 15.5 17.8
Vladeasa 1800 30.7 0.1 4.4 13.8 5.0 0.1 4.0 1.8 | 253 14.7

Source: Data provided by the National Agency of Meteorology archive.

By calculating the monthly frequency of different types of clouds, one has established
that during summer months, clouds with vertical growth are more predominant for all
weather stations. Thus, in July, Cumulus clouds registered a 19.9% frequency at Stei, 35.2% in
the case of Stana de Vale and 26.3% at Vladeasa 1800, while Cumulonimbus clouds registered a
frequency of 15.1% at Stei, 38.2% in the case of Stdna de Vale and 18.5% at Vladeasa 1800
(fig. 8, table 6).
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Fig. 7. The annual frequency of different cloud types in the Apuseni Mountains.

Stratocumulus clouds are the most representative example of the low cloud types, with
a uniform distribution throughout the year, the highest values being registered at medium
altitudes, that is at Stana de Vale with a frequency varying from 18.5% in June and 28% in
October. At the foot of the Apuseni Mountains (Stei), Stratocumulus clouds are as frequent as
11.5% in August and 17.3% in November, while on the highest peaks (Vladeasa 1800), their
frequency decreases to 3.6% in January and 8.8% in April (fig. 8, table 6).

Stratus clouds are less frequent in all altitudes, however, they are more likely to appear
during winter and more rare during the summer. Thus, their frequency ranges between 0.3% in
April and 6.5% in January at Stei, between 0.4% in June and 2.9% in December at Stana de
Vale and between 0.5% in June and 2.1% in December at Vladeasa 1800 (fig. 8, table 6).

Middle clouds are the most frequent cloud type of the Apuseni Mountains, being
uniformly distributed throughout all the months of the year and at all altitudes. Thus, the
Altocumulus cloud type is as frequent as 24.7% in June and 31.6% in October at Stei
weather station, 41.3% in January and 52.0% in October in the case of Stana de Vale and
19.8% in June and 32.2% in January at Vladeasa 1800 (fig. 8, table 6).

High clouds also hold a uniform distribution throughout the year. The most frequent
are Cirrus clouds which are present at the foot of the mountains ($tei) as frequently as 6.1%
in December and 13.3% in August. The higher the altitude, the more common they are,
their frequency increasing from 10.1% in December and 18.6% in August for medium
altitudes (Stana de Vale), to 14.1% in July and 26.1% in January at Vliddeasa 1800. The
most uncommon cloud type for Apuseni Mountains area are the Cirrocumulus, with a
monthly frequence of 0.5-0.6%, with the exception of December at Vladeasa 1800 where it
increases to 1.2% (fig. 8, table 6).
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Monthly frequency of different cloud types (%)

Table 6
GURAHONT
Types 1 11 111 1V \4 VI VII VIII IX X XI XII
Ci 7.3 9.1 12.5 11.7 15.1 13.3 11.9 13.7 14.7 15.0 | 10.0 6.3
Cc 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0
Cs 3.2 3.8 5.5 5.6 5.2 4.0 3.1 3.5 4.3 3.8 3.4 2.1
Ac 19.7 23.1 22.0 20.5 20.0 19.4 21.1 20.5 22.6 25.0 | 22.8 | 21.6
As 154 16.1 15.0 12.6 7.9 6.1 5.9 5.7 8.0 9.4 13.0 | 153
Ns 18.6 16.6 10.3 8.6 5.0 4.2 3.0 2.9 6.1 7.6 13.2 | 20.3
Sc 16.9 17.6 17.9 17.1 15.6 13.6 14.4 15.2 16.2 19.5 [ 19.6 | 16.8
St 16.3 7.5 3.1 1.8 1.9 2.2 2.5 3.6 5.0 7.0 12.0 | 14.8
Cu 2.3 5.5 12.2 16.5 19.8 23.1 25.8 24.6 17.8 11.0 5.3 2.7
Cb 0.1 0.7 1.6 5.6 9.6 14.0 12.2 10.4 5.2 1.7 0.5 0.1
STEI
Types 1 11 111 1V \4 VI VII VIII IX X XI XII
Ci 6.5 8.1 11.0 10.2 12.8 12.3 10.9 13.3 13.2 12.7 8.5 6.1
Cc 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.1 0.0 0.0
Cs 3.4 2.7 4.1 4.4 3.8 2.9 1.8 2.6 3.0 3.7 2.8 2.3
Ac 27.5 28.5 28.2 26.9 24.8 24.7 27.1 27.6 28.8 31.6 | 29.2 | 26.7
As 22.0 22.1 19.4 15.4 11.9 10.0 10.5 10.2 13.3 16.1 194 | 20.5
Ns 17.9 14.4 9.5 7.6 4.1 3.8 2.2 2.5 4.1 3.6 11.6 | 18.7
Sc 14.0 15.5 15.0 15.3 13.7 11.6 11.8 11.5 14.7 16.0 | 17.3 16.9
St 6.5 3.4 1.2 0.3 0.6 0.6 0.7 0.6 1.0 1.3 5.7 5.5
Cu 2.1 4.9 9.7 13.0 15.5 18.3 19.9 18.4 14.7 10.9 4.9 2.9
Cb 0.1 0.4 1.9 6.9 12.7 15.7 15.1 13.1 7.0 2.0 0.6 0.3
BOROD
Types 1 11 111 1V \4 VI VII VIII IX X XI XII
Ci 6.4 7.4 9.6 8.6 9.7 9.3 8.7 11.2 10.7 10.4 6.7 5.6
Cc 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.2 0.1 0.0
Cs 4.3 4.7 7.0 6.4 6.7 5.3 4.6 5.5 4.4 4.7 4.3 2.7
Ac 28.8 28.3 27.2 254 254 24.6 26.9 27.7 29.0 309 | 284 | 272
As 27.6 26.5 23.3 20.2 16.5 15.6 15.5 14.5 18.1 23.1 | 25.7 | 26.9
Ns 16.8 14.4 8.4 6.6 4.5 3.6 3.0 2.8 5.0 5.8 10.8 | 17.5
Sc 9.4 11.2 12.2 12.5 8.9 8.5 7.3 6.9 11.1 11.9 | 13.8 | 12.7
St 32 1.5 0.5 0.2 0.2 0.2 0.1 0.3 0.2 0.5 33 32
Cu 3.2 5.7 10.0 14.3 17.3 19.4 20.8 20.6 16.4 10.2 6.1 3.6
Cb 0.2 0.4 1.7 5.8 10.6 13.3 13.0 10.3 5.0 2.3 0.8 0.6
HUEDIN
Types 1 11 111 1\% \Y4 VI VII VIII IX X XI XII
Ci 10.0 9.1 11.6 10.8 12.8 11.7 9.7 12.1 12.2 14.2 9.6 7.7
Cc 0.2 0.4 0.5 0.4 0.5 0.3 0.2 0.3 0.3 0.5 0.4 0.2
Cs 5.8 6.1 8.1 6.4 6.3 4.5 34 4.0 5.2 7.0 5.2 4.3
Ac 23.5 24.7 24.3 23.3 22.6 23.8 25.8 25.0 26.3 274 | 254 | 224
As 12.5 13.2 11.9 10.7 6.8 5.9 5.5 5.6 7.4 9.4 109 | 12.9
Ns 154 13.6 9.1 8.0 5.2 4.1 2.5 3.0 4.9 6.4 10.3 16.6
Sc 18.8 19.6 14.5 11.5 8.5 6.5 7.7 9.3 12.8 15.1 | 20.6 | 21.8
St 7.1 35 1.5 0.6 0.3 0.4 0.3 0.4 1.0 1.6 6.3 6.6
Cu 4.4 6.8 10.5 12.9 15.8 17.6 20.9 19.1 16.3 11.7 8.2 5.0
Cb 2.2 3.1 8.0 154 21.3 25.2 24.0 21.2 13.6 6.7 3.1 2.6
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CAMPENI
Types 1 11 111 I\ \ V1 vil | vl IX X X1 | X1
Ci 6.3 6.0 8.0 7.8 8.6 7.2 6.1 6.8 8.0 80 | 69 | 45
Cc 0.4 0.7 0.5 0.5 0.3 0.3 0.4 0.2 0.5 05 | 02 | 03
Cs 1.8 1.5 1.8 1.5 1.5 0.8 0.6 0.6 0.9 13 | 1.0 | 07
Ac 224 | 225 | 237 | 208 | 183 | 177 | 159 | 172 | 183 | 234 [ 21.7 | 204
As 167 | 164 | 150 | 108 6.4 4.4 3.3 3.7 7.1 110 [ 133 | 146
Ns 112 | 10.6 7.3 6.1 4.0 2.4 1.5 2.0 3.7 57 | 9.6 | 13.0
Sc 283 | 19.1 | 216 | 155 | 119 | 100 | 106 | 11.6 | 150 | 204 [ 29.1 | 32.0
St 7.5 49 22 2.7 42 6.2 7.3 8.6 102 | 81 | 72 | 8.1
Cu 3.0 5.4 108 | 150 | 190 [ 225 | 252 | 234 | 174 [ 109 [ 6.1 [ 37
Cb 2.5 2.8 9.0 194 | 256 | 284 | 29.1 | 260 | 188 | 106 | 48 | 2.6
STANA DE VALE
Types 1 11 111 IV \ VI vil | vin IX X XI | X1
Ci 11.8 | 11.8 | 151 | 157 | 175 | 165 | 147 | 186 | 167 | 17.6 | 13.0 | 10.1
Cc 0.0 0.4 0.2 0.2 0.3 0.3 0.6 0.5 0.4 0.6 | 00 | 00
Cs 6.3 49 7.1 6.3 6.4 5.2 4.6 5.9 6.1 69 | 53 | 44
Ac 413 | 415 | 460 | 450 | 435 | 444 | 481 | 470 | 448 | 52.0 | 47.1 | 447
As 288 | 292 | 276 | 235 | 190 | 174 | 17.8 | 155 | 22.0 | 26.0 [ 294 | 27.8
Ns 28.1 | 240 | 164 | 117 5.5 45 4.0 49 7.0 | 102 | 202 | 302
Sc 213 | 214 | 228 | 215 | 206 | 185 | 192 | 203 | 245 | 28.0 | 24.6 | 222
St 2.5 2.7 1.4 0.8 1.0 0.4 1.0 0.8 1.2 1.8 | 33 | 29
Cu 3.1 6.2 113 | 175 | 227 [ 282 | 352 | 336 | 211 [ 131 [ 51 [ 3.0
Cb 1.3 5.6 9.5 202 | 298 | 37.1 [ 382 | 335 | 219 | 9.0 | 42 | 24
BAISOARA
Types 1 11 111 v \ VI vl | VI IX X XI | XII
Ci 11.8 | 102 | 116 | 106 | 124 | 11.8 9.1 112 | 11.8 [ 152 [ 124 | 9.9
Cc 0.2 0.2 0.4 0.3 0.2 0.3 0.4 0.4 0.8 07 | 04 | 03
Cs 5.9 5.2 6.1 5.3 47 2.9 2.4 2.7 5.4 64 | 54 | 52
Ac 231 | 225 [ 215 | 219 | 213 | 211 | 227 | 216 | 21.8 | 23.7 [ 24.6 | 23.0
As 178 | 182 | 157 | 126 8.0 5.8 6.3 6.2 82 | 116 | 158 | 17.7
Ns 7.7 7.5 5.4 4.1 2.4 1.7 1.0 1.2 2.1 32 | 71 | 93
Sc 199 | 207 | 164 | 126 8.4 7.0 8.1 9.2 125 | 158 | 192 | 20.9
St 45 3.8 2.7 1.4 0.9 0.8 0.8 0.9 1.9 36 | 34 | 47
Cu 5.7 7.9 115 | 144 | 18.1 20 224 | 212 | 196 | 13.1 | 80 | 53
Cb 3.4 3.7 8.7 167 | 236 | 286 | 268 | 252 | 157 | 67 | 3.6 | 3.6
VLADEASA 1400

Types 1 11 111 v \ VI vl | vl X X XI [ X1
Ci 11.0 | 107 | 107 9.6 10.1 8.6 7.4 8.2 80 | 114 [ 11.8 ] 11.5
Cc 0.1 0.1 0.4 0.2 0.5 0.7 0.7 0.7 0.9 1.1 | 01 0.1
Cs 7.1 6.8 7.7 7.2 5.9 43 3.0 4.1 5.7 65 | 74 | 78
Ac 206 | 306 | 257 | 248 | 216 | 221 | 237 | 239 | 259 [ 30.1 [ 30.9 | 29.3
As 143 | 140 | 11.0 | 102 5.7 5.1 49 5.5 6.9 99 | 138 | 13.9
Ns 5.1 6.1 5.1 2.4 1.4 1.1 0.5 0.8 1.3 1.8 | 37 | 7.1
Sc 19.1 | 163 | 13.0 | 10.1 8.1 7.9 7.2 8.6 128 | 136 | 153 | 174
St 2.1 1.4 0.6 0.1 0.3 0.1 0.1 0.1 0.1 02 | 02 | 1.1
Cu 6.3 8.0 122 | 152 | 188 | 230 | 26.0 | 225 | 181 [ 140 [ 77 | 49
Cb 5.1 6.0 137 | 202 | 277 [ 270 | 2666 | 256 | 203 [ 115 [ 9.1 [ 638
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VLADEASA 1800

Types 1 11 111 1\% \4 VI VII VIII IX X XI XII
Ci 26.1 23.4 22.3 17.4 16.4 16.7 14.1 16.4 20.1 249 | 233 | 249
Cc 0.2 0.4 0.3 0.4 0.3 0.3 0.5 0.6 0.6 0.5 0.2 1.2
Cs 13.8 11.0 11.9 8.9 7.5 5.0 4.4 5.1 7.3 10.0 | 11.3 [ 125
Ac 32.2 31.2 25.8 24.3 22.1 19.8 21.5 21.7 244 | 28.5 | 304 | 309
As 16.7 17.5 15.3 12.7 8.5 7.1 6.8 7.4 10.3 11.5 | 174 | 16.9
Ns 1.9 2.3 2.4 2.0 1.6 0.9 0.7 0.9 0.9 1.3 2.6 2.9
Sc 3.6 5.0 7.0 8.8 7.2 6.1 6.5 6.9 7.1 6.4 6.7 5.2
St 1.8 1.7 1.4 1.0 0.7 0.5 0.7 0.8 0.9 1.7 1.8 2.1
Cu 3.7 6.7 10.8 16.2 21.4 24.2 26.3 23.1 19.3 123 | 5.7 3.4
Cb 0.1 0.7 2.7 8.3 14.1 19.4 18.5 17.1 9.1 3.0 0.7 0.0

Source: Data provided by the Archive of the National Agency of Meteorology.
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Fig. 8. Monthly frequency of different cloud types in the Apuseni Mountains.
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3. CONCLUSIONS

Several conclusions can be set forth following the analysis of the regime and frequency of
cloudiness in the Apuseni Mountains area :

a) Cloudiness is certainly accentuated on the western and north-western slopes, as they are
exposed to the main direction of air-mass movement and to the atmospheric fronts, while
reduced on the eastern and south-eastern slopes, due to descending air-mass movements which
engender the dissolution of cloud systems. For example, the annual average coverage value
registered at Stana de Vale, on the western slope, is of 6 tenths, while at Baisoara, on the eastern
slope, the value registered was of 5.8 tenths.

b) Throughout the year, the Altocumulus cloud type is the most frequent (14-45%), while
Cirrocumulus clouds are rare (mostly 0.5%). Other types of clouds are differently represented
and occur variably.

¢) During summer, in July, Cumulus (20-35%) and Cumulonimbus clouds (15-33%) are the
most frequently observed types. Altocumulus clouds are largely and evenly distributed both
temporally and spatially, their frequency ranging from 25% in June by the foot of the mountain to
20% in June on the highest peaks and 50% for medium altitudes in October. Cirrocumulus clouds are
the most seldom observed type, their monthly frequency not exceeding 0.5-0.6%, followed by the
Stratus with a minimum frequency registered in June (0.3-0.4%) and a maximum in December-
January (2-3% in the upper half and 6% in the lower half of the Apuseni Mountains).

d) The annual frequency of sunny as well as overcast days is distributed according to
altitude. Therefore, the highest annual average of sunny days is registered by the foot of the
mountain (61 days at Stei), and the lowest on the peaks (37 days at Vladeasa 1800), also
registering the highest number of overcast days: 157. The lowest number of registered overcast
days has been recorded at Baigoara (98), and is explained by descending air mass movements
which contribute to the dissolution of cloud systems.

e) The monthly frequency of sunny days is higher in August (6-8 days) in low altitudes and in
October (6-8 days) for high altitudes, due to the anticyclonic regime which manifests at the end of
summer - beginning of autumn. The lowest frequency of sunny days is registered in December at the
feet of the mountains (2-3 days due to the influence of oceanic air mass circulation sometimes thermal
inversions, which support the formation of stratus clouds) and especially in May-June in the upper
half of the studied area (1-2 days due to thermodynamic convection processes). The highest number
of overcast days is also registered in the Apuseni Mountains’ area in December (10-15 days), while
the lowest such number has been registered in August (4-9 days).
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SOME ASPECTS REGARDING MINERAL WATERS IN BILBOR
DEPRESSION

G. B. TOFAN!, LAURA CALINA GIURGIU?

ABSTRACT. — Some Aspects Regarding Mineral Waters in Bilbor Depression. Bilbor — is
a dam volcanic depression, located in the Oriental Carpathians, in their central group, between
the Mesozoic crystalline area and the Neogene eruptive of Caliman Mountains, on the superior
course of Bistricioara River. It is the most nordic settlement of Harghita County and as well the
highest altitude settlement of the county, the precincts of the depression being comprised between
950 — 1050 m altitude, thus being included in the group of altitude settlements in our country.
Bilbor is a depression region, located between three mountainous massives which surrounds it as
walls do to a citadel. In the northern and eastern part, the Bilbor Depression is enclosed by the
Bistritei Mountains, in the southern part by the Giurgeului Mountain and in the west by Céaliman
Mountains. Being located inside the moffette aureola in Céliman-Harghita, we can observe the
existence of an important mineral water deposit, stored especially in the crystalline limestone
from which most springs appear. Like other depressions, Bilbor Depression represents a
connection nucleus between Transylvania and Moldova through mountains passes under the
Paltinis and Bursucaria peaks connects to Dragoiasa — Glodu Depression and on the Bistricioara
valley, through the Tulghes pass the connection to Neamt county is ensured. The communication
with the Borsec Depression is made through the Bistricioara valley as well and with the
Giurgeului Depression through the Mestecénis pass, then the Secu-Gura Secului narrow pass.

Keywords: mineral waters, moffette aureola, , borvizuri” [i.e. regionalism for mineral water],
mineral water bottling factory, ,,borviz swamps”.

1. INTRODUCTION

The territory of Harghita county, through its geologic variety facilitated the storing of a
whole range of assortments of mineral waters (salted, sulphurous, carbonatated, ferruginous,
mineral). On top of this hydrochemical variety, thanks to the direct influence of the post-
volcanic moffette aureola in the new eruptive Ciliman-Harghita, overlaps the mineral
character. As a consequence of this fact the appearances of mineral waters are present on
almost the entire county surface.

In the Harghita county there are six different types of mineral water deposits, which
for the present case the most important are the mineral water deposits accumulated in the cracks
and blanks of the crystalline formations, to which belong the appearances of bicarbonate
mineral waters, the calcic, the magnesium mineral waters, sometimes the sulphurous ones
from the basin of Bistricioara, summed up around the settlements of Bilbor, Borsec, Corbu,
Tulghes, from the second alignment of the northern half of the Mesozoic crystalline.

' Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
george.tofan@ubbcluj.ro

2 Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
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2. MINERAL WATER HISTORIC RESEARCH IN BILBOR

The first research over the mineral waters ahve was made by the geologist I. Atanasiu,
which studied the mineral waters from Borsec and the Bistricioara basin.

Knowing the large distribution of mineral waters appearance in the Harghita county,
the Geology National Comitee has registered on its survey plan even since 1953, the execution
of hydrogeologic prospections on the moffette aureola in Céliman — Harghita. The procedure
was carried on after 1971 by the Ministry of Mines, Oil and Geology.

The research have started in 1953, with hydrogeologic prospections in the superior
basin of Bistricioara at Bilbor, Borsec, Corbu and Tulghes through hydrogeologic mapping
made on a scale of 1: 20 000, designed by E. Davidescu and A. Pricdjan.

Between 1960-1961, Selényi Zsuzsanna Szabo and M. Székely performed a series
of research studies over the mineral waters in Bilbor, establishing their main features.

In 1967 the aquiferous layers generating the mineral waters have been drilled, and
the new series of hydrogeologic exploitations made in 1970 by a team of researchers from
the Balneology Institute in Bucharest, have established the important mineral water deposit
is located mostly in the crystalline limestone.

Also important information about Bilbor mineral waters can be learned from the
numerous works of synthesis, such as Natural therapeutic factors in Harghita County, Harghita
County People’s Council, Health Department (1974), Toplita — Small Tourist Guide, R.
Pufulete, M., C., Dumitrescu, (1987), and the synthesis work of A. Pricajan, Thermal mineral
waters in Romania, (1972), then together with St. Airinei, published a paper entitled Mineral
waters of food consumption in Romania, (1979), where there are references to Bilbor mineral
waters, as well as in his Dialogue concerning mineral waters of M., C., Dumitrescu, (1984).

The latest research on depression mineral waters, were conducted in German
Frasenius laboratories for Sestina mineral water source in 2008, in order to carry out
mineral water bottling plant, revealing the important qualities of the water source, such as
dioxide carbon naturally, high content of potassium, essential for body health and a
balanced ratio of calcium and magnesium.

3. THE MAIN FEATURES OF MINERAL WATER IN BILBOR DEPRESSION

Bilbor mineral waters fall within the bicarbonate soda category (borvizuri), located in
the moffette aureola of Caliman — Harghita erruptive, where are the most interesting and
rich deposits of this kind in our country. These waters due their mineralization to the latest
manifestations of volcanism that gave rise to the massive eruption of the western Oriental
Carpathians, forming broad moffette aureolas developed in the surrounding geological formations.

Of the six types of existing deposits in Harghita County, those from Bilbor are the
type of mineral waters accumulated in the karstic levels of crystalline dolomite limestone.

Throughout the depression the mineral water springs are located to the west of it,
i.e. on the right side of Bistricioara River and forms a relatively small area, where are about
15 mineral water dawns (according to other sources 17, Selényi Zsuzsanna Szabo and M.
Székely, 1961), stored mostly in the hollows fir (stiubee®) or concrete pipes.

3 A hollow trunk that serves as a rim of a small fountain.
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Most springs bear names that belong to local people with important contributions
in hydro sources and affirming care.

Under Batca Bilborasului, the most important mineral springs are: Simion Lungu
and Sestina. Simion Lungu mineral water spring is the only source hat stands ot even more
pronounced by the continuity and intensity of the CO, issue, which is marked by the appearance
of ,,loud boiling” water.

Under Piciorul Bilborului (Faget) is a line of springs represented mainly by the
sources Iacobet, Raita, Truta, and on the north side the three springs from Vélcanesti.

Fig. 1.The mineral water springs Simion Lungu and Vélcanesti, in 2010.

The remote Borcut mineral springs
are located on the river of the same name,
which is considered by locals as the ,,best”
due to its outstanding properties, respectively
on the Bistricioara Valley, in the area called
Huruba, on a 300 — 400 m” area, there are six
breaks of carbonated mineral water, which also
belong to the main group, mineralization both
by nature and by origin.

The mineral waters from Bilbor are
hydrogeno — carbonate, calcium, sodium,
magnesium-carbonated, being characterized by
a high CO, content, free from 1.3 to 2.1 g/l and a
total mineralization of 3-7 g/l. Characteristic of
mineral water here is their high content of
fluorine, which exceeds the other mineral in the
region and country (3.98 mg/l).

Fig 2. The mineral water spring Borcut.
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This explains the high content of fluorine that the presence of dental caries is low
in those who consume it regularly. Although the fluorine concentration is incre-ased, the
frequency of tireopath endemic dystrophy’ is very low.

According to some researchers, the high magnesium content can also prevent cancer.

Springs hidrogeno-bicarbonate (HCOj), calcium (Ca™), magnesium (Mg”), soda (CO,), from
Bilbor (according to R. Pufulete, and M. Dumitrescu, in 1987)

Table 1
The source Content in mg /1
of mineral ) 2 2+ . o
water HCO; Ca Mg CcO, Total mineralization
Tacobet 2772.2 466.5 151.3 1752.5 5602.1
Valcanesti 1911.7 468.5 55.0 1558.2 4197.1
Raita 2956.0 148.5 535.0 1884.0 5978.2
Sestina 1827.1 299.3 103.1 177.3 4356.2

Springs hidrogeno-bicarbonate (HCO5), sodium(Na®), calcium (Ca™), magnesium (Mg”), soda
(COy,) in Bilbor, according to Pufulete R., and Dumitrescu M.,C., in 1987

Table 2
The source Content in mg /1
of mineral

- + 2+ 2+ Total

water HCO; Na Ca Mg €O, mineralization
Truta 2510.1 190.5 445.9 135.6 2239.4 5717.3
Borcut 2099.2 57.0 410.2 121.2 1603.0 3788.4
Huruba 3432.6 187.3 621.0 213.3 1601.0 4631.0

Some mineral waters contain hydrogen sulphide (Valcanesti), while others are weak
ferruginous (Borcut). In addition to fluorine, they are present, although in smaller quantities,
lithium ions, manganese, copper, zinc, bromine, iodine, boric acid, radium and radon. Most
mineral waters containing radium. In Bilbor were higher than others in the region.

After some earlier measurements, the flow of mineral water sources are the following:
Raita: 4360 1/24 h; Borcut: 5765 1/24h; Sestina: 12960/24h.

Regarding the number of counsmers, it amounts to about 3000, and is distributed
as follows: the source Valcanesti: about 2300 consumers, Raita: about 250, Sestina: about
150, Tacobet: about 100, Simion Lungu: about 50, Borcut about 150.

The mineral water is indicated in disorders of the digestive tract and glands to treat
gastric hyperacidity and chronic kidney and urinary tract of the device. Some waters contain
mineral water springs indicated in neurosis and physical and intellectual exhaustion, as an
example taking the Valcanesti source.

* Endemic goiter - Dystrophic thyroid disease occurring in 5-10% of the population in a territory
where there is iodine geoclimateric deficiency. Because of the small amount of iodine it receives
through food, the thyroid gland cannot produce enough thyroid hormone, which causes signs and
symptoms of hypothyroidism.
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Following my analysis it is conlcuded that in terms of natural radioactivity in the
commune Bilbor, mineral water can be used as drinking water daily mass consumption.

In popular parlance the mineral water springs are known as borcut’ and borviz".

Near the mineral water source Valcanesti there are two basins called by the locals
,,Baile Dobreanu”, with waters rich in carbon dioxide, calcium, magnesium, hydrogen
sulfide, indicated for the treatment of rheumatic pain in external cure. Currently used only by
elderly residents, except during the
summer. Also here is the ,,Borviz
swamp Dobreanu”, (eutrophe swamp),
declared a natural reservation, situated
at an altitude of 910 m, with a thick
peat layer of 2.3 m, powered by
carbonated springs, the area that meet
a series of glacial relicts: dwarf willow
(Salyx repens), birch (Betula nana),
Siberian tongue (Lingularia sibilica),
clover otter (Manyanthes trifoliata).
Encouraging is the fact that in
2008 was started the construction of a
mineral water bottling, with a modern
technology, by a newly established
company which is part of the United
e Romanian Breweries Bereprod, one
Depression in 2010. of the leading manufacturers and
importers of beer and soft drinks in
Romania, which has chosen to enter the area Bilbor anea market segment, namely that of
mineral water. The total investment exceeds 10 milion euros, by exploitation of the Sestina
source, whuch has the highest rate flow from the existing sources in the commune (12960 1/
24h), mineral water is extracted by drilling to a depth of 100 m. Here currently work 35
employees. There are two types of bottled water: natural mineral water, from one of the
sources from Obcinele Céaliman, located at an altitude of 1114 m, in two variants present in
0.5 1 PET and 2 1 PET, and that natural mineral water carbonated in 0.5 I PET and 1.5 1
PET.

Fig. 3. The mineral water bottling factory in Bilbor

The factory has only one bottling line, with a capacity of 14 000 bottles/h for the
0.5 1 container, 12 000 bottles/h for 1.5 1 and 8000 bottles/h for 2 1.

The trump of the two sources of water exploitation is among the few sources that are
discovered in Romania at a height so great that one reason for defining slogans Bilbor
mineral waters is ,,Purity from the altitude”, with a composition rich in minerals, which majes it
ideal for consumption.

* Borcut- Hungarian language, Wine fountain, mineral water.
8 Borviz- Hungarian language, wine water, mineral water.
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In order to become an internationally renowned brand like Borsec, the manufacturer
intends to export mineral water Bilbor at the end of 2010 in the Middle East, which would
propel it to the international market of mineral waters.

Mineral water springs

1. Borcut

LA aleanesti |l

4 neg 1
nexste N1

7. lacobet
H.S5eslina
2 Simion Lungu
10, Huruba
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Fig. 4. Location of mineral springs in the Bilbor Depression.

In the future it is possible that in addition to the production of mineral water the company
will produce soft drinks based on the berries existing here, and even launch a range of cosmetic
products based on mineral water Bilbor.
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4. CONCLUSIONS

Being an isolated commune, its development from the tourist point of view always
stoodn under the sign of backwardness and not until today it starts going slightly over this
setback.The lack of a connection road between Toplita and Vatra Dornei, through Bilbor,
leads somehow to the isolation of it, not being a transit town but a head line.

The Bilbor economic potential disposes along with significant forestry resources,
pasture, hay, coal, and an endless series of mineral resources, with a rich and diverse
mineralization. Thus local mineral waters, is a card of this area, which is why we believe
that this constitutes the essential prerequisite of tourism development which will lead to a
particular type of accomodation and travel to a specific type, namely spa tourism.

In 1955, the Bilbor settlement was declared ,,spa of local interest”, but due to reduced
accomodation capacity, lack of equipments and spa facilities, a medical office, determined
Bilbor to become a health resort with no treatment facilities.

The village currently has a limited number of furnished accomodation base for
tourism, the accomodation being provided mostly by the inhabitants of the commune, the main
categories of accomodation being: huts, hostels, rural farms, houses and hunting forest lodges.

With the launch of mineral water Bilbor on the market, this town receives an
intense media coverage that will propel future spas in the category of those with national and
even international interest, here it is possible to achieve a treatment center and spa complex,
which besides ensuring proper treatment it will give us an opportunity for relaxation and
leisure time throughout the year.

Therefore, we think it would be useful for the competent authorities to give greater
importance to the future therapeutic use of mineral waters from Bilbor, given that they, in
term of composition are not left with anything from the Borsec mineral waters.
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WINDTHROWS AND SNOW BREAKS IN THE FORESTS OF THE
MORPHOHYDROGRAPHIC GURGHIU BASIN

MARIA-LUMINITA NEAGU', I. A. IRIMUS'

ABSTRACT. — Windthrows and Snow Breaks in the Forests of the Morphohydrographic
Gurghiu Basin. Our study is based on an analysis of the windthrows and the snow breaks which
have affected the spruce and fir forests (Picea abies and Abies Alba) and which represent yet an
important risk in Gurghiu basin, considering the climatic conditions (the abundance of solid
precipitations and the wind intensity) and the cycles of appearance of this phenomenon.
Windthrows and snow breaks affect mostly the pure spruce forests; the mixed forests - spruce
and beeches - are not so affected because of their driving roots. The most devastating windthrows
affecting the forests of the Gurghiu Basin had happened in 1915, 1967, 1975, 1987, 2004, 2007
and 2010. The damages have been considerable: several hundred thousand of cubic meters of
wood for event. We must consider some aspects that reflect the gravity of this phenomenon: the
environmental impact, the high cost of wood, the extra costs for planting new trees, the time
required for the forest regeneration. Moreover, the risk reduction induced by the windthrows and
the snow breaks should be performed by implementing several measures: planting trees in mixed
brushes of spruce and beech, reducing the wood exploitation, the prevention of the phenomenon
by using probabilistic methods for anticipation of its occurrence. The methodology includes a
quantitative analysis of damages occurred during these events, an analysis of territorial dynamics
of the phenomenon, a predictive approach by estimating the real risk and the measures which
could be taken to reduce windthrows risk.

Keywords: windthrows, snow breaks, spruce, fir, risk, probabilistic analysis.

1. INTRODUCTION

The morphohydrographic Gurghiu basin is part of Mures upper basin, the river
Gurghiu being a left-side tributary of the Mures River. The area of the Gurghiu basin is 563 km?,
out of which 40044 ha are covered by forests (the forest coverage being at 71%). The most
frequent threats are the windthrows and the snow breaks, natural phenomena that affect mostly
the spruce stands, but also the mixture of spruce and silver fir, sometimes even beech trees.

In the last decades, the growth rate of these phenomena in the forests of Central
and Northern Europe has been noticed, last years even in the Western and East-Central
Europe. All this is due to the context of global warming, to which the inappropriate forestry
techniques are added. In Romania, the windthrows and the snow breaks affect especially
the coniferous forests in the Eastern Carpathians.

' Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
irimus@geografie.ubbcluj.ro
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2. METHODOLOGY AND SCOPE

The purpose of this paper is to realize a diagnose of the windthrows and snow breaks
situation in the forests of the Gurghiu basin, starting from the quantitative analysis of the data
regarding the exploited wood volume from those phenomena, the analysis of the climate factors
that influence their happening, finally trying to estimate the risks of windthrows and snow
breaks by delimitation of those areas exposed to those abiotic damaging factors.

The methodology used is based on the quantitative analysis of the wood volumes
resulted after the windthrows and snow breaks, the GIS techniques to point out the areas
with the forests and delimitation of affected areas, as well as computational models of the
windthrows indexes (the estimation of the windthrows risk).

3. CHARACTERISTICS OF FORESTS IN THE GURGHIU BASIN
The forests in the Gurghiu basin presents a natural setting according to altitude,

from 375 m up to 1776 m, three stories can be highlighted: broadleaf, coniferous and
broadleaf mixed and pure coniferous (fig.1).

Fig. 1. Forest distribution in Gurghiu Basin.

The broadleaves (Fagus silvatica, Quercus petraea, Quercus robur, Carpinus
betulus, Alnus incana and Alnus gletinosa, Fraxinus excelsior, Acer pseudoplatanus) are
dominant up to 600 m. Between 600 m and 1000 m are the broadleaf mixed with
coniferous, and the pure coniferous (Picea Abies, Abies Alba, Larix decidua) are found at
altitudes over 1000 m. The dominant species is the spruce and it holds a 50% out of all
species followed by the beech with 39%. In the Gurghiu Forest Range is found one of the
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most important resonance spruce protected area from the country: Natural Protected Area
“The Resonance Spruce from Lapusna” with an area of 78.8 ha, from which 1.5 ha is a seed
growing reservation.

4. WINDTHROWS AND SNOW BREAKS

The windthrows can be defined as “...any mechanical injury that affects a tree or
a stand due to wind action” (1. Popa, 2007, p. 17). Besides wind, the snow, due to its
weight that acts on the canopy can cause broken branches or tops (in the case of silver fir
and spruce). In our country, the wind and the snow are the major natural phenomena that
the mountain forest ecosystems have to withstand.

In the last decades, at European level we can witness an increase of appearance
rate of those natural phenomena, especially in Central and Northern Europe, but also in
Western Europe. Main cause of this fact is represented, according to specialists, by the
climate changes which are responsible for the violent storms (of hurricane type - Kyrill and
Klaus in Central Europe) or the heavy snow falls. Only in the last twenty years we can identify,
at European level, at least five major wind based catastrophes (Collin ef al, 2006), most
important being: France 1999 (when the windthrows wood volume was over 144 millions
m?), followed by the January 2005 Sweden’s windthrows (with 75 millions m?).

In Romania, the majority of windthrows and snow breaks affect the coniferous
forests in the Eastern Carpathians. The most important happened in the years: 1947-1948,
1964, 1969, 1974-1975, 1995, 2002 (I. Popa, 2007), through out the most intense being
1947-1948 and 1974-1975, with the total windthrows wood volume of over 30 millions m?3.
The spruce is the most vulnerable species at the windthrows mainly because of its sliced
roots that offers no stability. Most affected are the pure spruce stands, the mixed spruce
stands resist a little better in front of this disaster.

5. WINDTHROWS AND SNOW BREAKS IN THE GURGHIU BASIN

The windthrows and snow breaks are the natural phenomena that affect the most often
the forests in the Gurghiu basin. The majorities of the windthrows have an endemic character
and occur yearly. Catastrophic windthrows are scarce, the biggest being dated in the year 1975.

5. 1. Windthrows causes

The most important causes that these phenomena originates from are the climate
conditions, the biometrical characteristics of the trees and the structure of the stands, to
which often is added the topographic conditions and the forestry techniques.

5. 1. 1. Climatic conditions

On the Gurghiu basin level, the annual average temperature is around 6-8 ° C and the
annual average precipitation is around 850-950 mm/year, with the maximum precipitation
of 1244.2 mm/year (Fancel). The snow fall is more intense in the winter months of
December to February, at altitudes of over 1100 m the average thickness of snow cover
reaching values between 70-100 cm (observation point Lapusna, 1200 m). Generally, the
wind has an average speed between 2-4 m/s, speed, direction and intensity being influenced
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by the local characteristics of the relief (mainly the presence in the Eastern part of the basin
of the Gurghiu Mountains). Extreme winds appear during violent storms like those of
August 2003, March 2004 and June 2010.
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Fig. 2. Annual averages for temperature, precipitations and snow cover thickness for the last decade.

5. 1. 2. Biometrical characteristics and stand structure

The average wood volume per hectare is about 330 m?, and the average age of the
trees is 69 years (according to the Dynamics of the Forest Development from Forest Range
Gurghiu and Fancel's Planning). The spruce is the most vulnerable species at the windthrows
mainly because of its sliced roots. Most affected are the pure spruce stands, the mixed spruce
stands being a little more resistant. The shape of the canopy indicates a higher sensitivity to
snow beaks (peak rupture). The height of the stands and the age indicates the risk factor to
windthrows: the older and taller they are, the higher the risk. In the forests of the Gurghiu
basin the spruce (which is found in massive form) has an average height of 30 m, with the
maximum height of 45 m, the average age of the trees being 60 years. The silver fir, unlike
the spruce, can’t be found in pure massive form more likely to be found as a twin. The
average height of the silver fir is 30-35 m. The silver firs average age is around 50-60 years.

5. 2. Windthrows and snow breaks from the last 40 years in the Gurghiu basin

The analysis of the exploited wood volume after the windthrows and snow breaks
in the last 40 years indicates the fact that the frequency of those phenomena increased in the
last decade, as a result of global climate changes. The most damaging windthrows happened in
November 1975, when the pure spruce stand from the Sebes plateau (over 300 ha), from UP
IV Fancel, from UP V Mestera, from Gatii Valley, Batrana Valley and Secuieu Valley were
affected. The total wood volume after those windthrows was over 500000 m>. In the winter
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1986-1987, the young stands from UP VI were affected by the snow breaks (especially in
the peak). In the next decade were fewer damages from the climatic phenomena, the most
important being those from the winter of 1995, that affected the stands from UP VIII. In the
last decade, there were four major episodes with windthrows and snow breaks: August
2003, March 2004, January 2007 and June 2010.
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Fig. 3. Volumes exploited from windthrows and snow breaks in the last 40 years (m®).

5. 3. Windthrows from the 14-15 June 2010

The most recent windthrows were in the 14-15 June 2010, after a violent storm,
being affected both older spruce stands and younger beech stands (over 20 years), on a total
surface of 5953 ha. The damaged volume was over 200000 m*. The damages to the trees
were various: uprooting the roots, stem bending, broken branches and tops.

a b . . c
Fig. 4. a, b, c. Windthrows in June 2010 in Isticeu Valley.
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Subsequently, there were measures that were enforced to clean the areas affected.
This measure is a must to prevent the attack of the insect Ips Typographus, insect that attack
specially the spruce bark from the forest edge as a result to windthrows.

B2 Paduri

Fig. 5. The windthrows affected area in June 2010.

6. THE RISK OF WINDTHROWS IN THE GURGHIU BASIN

The windthrows risk is the probability of a natural disaster to occur, being influenced
by a sum of both biotic and abiotic factors. According to ICAS Brasov, considering the
exploited wood volume from the windthrows (inadvertently produced), the surface of the forest
fund and the number of years for which the analysis was made, there can be a windthrows
index calculated, using the formula:

Idv = vol / area / n° years * 100000

in which: Idv = Windthrows Index; Vol = Windthrows Volume; area = the area of the forest
fund; n° years = the number of years for which the analysis was made; 100000 = correction
factor.

Applying the above formula for the whole area of the forest (40044 ha) and taking
in consideration the windthrows and snow breaks exploited wood volume in the last 40
years, the windthrows index peaked 162.9. According to the classification made by ICAS
Brasov (http://www.icasbv.ro/doboraturi-produse-de-vant.html), the value of the index
indicates a very high risk to the windthrows.
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The probability of windthrows and snow breaks events is influenced by various
factors, the most important being: the dynamic of climate parameters (wind intensity, direction
and speed, precipitations), the age of stands, biometrical characteristics (height, diameter,
consistency, slenderness degree), the exposure of the stands (sheltered slopes, exposed slopes),
the stands structure (pure or mixed), topography (slope). To all this, the human factor is
another significant influence.

7. CONCLUSIONS

The windthrows and the snow breaks are the most important threat to the forests of
the Gurghiu basin. The analysis of the windthrows and snow breaks exploited wood volumes in
the last 40 years show an increase of the frequency of those phenomena occurrence in the
last decade. The windthrows after a violent storm in June 2010 affected both the older
spruce stands and the young beech stands. This is unusual in the area, being owed mostly to
the climate changes in the last years.

The severity of those natural phenomena is more acute as their prevention is virtually
impossible, other than applying adequate forestry techniques. The wind is a dynamic factor,
its action is unpredictable. Nowadays, at a European level, the mathematical models and the
GIS mapping techniques of the windthrows and snow breaks have gained more ground in
an attempt to reduce the risk of windthrows and snow breaks.
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PROTECTED AREAS IN ROMANIA BETWEEN DESIDERATA AND
REALITY. CASE STUDY: IZVORUL TAUSOARELOR CAVE
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ABSTRACT. — Protected Areas in Romania Between Desiderata and Reality. Case Study:
Izvorul Tausoarelor Cave. Protected areas represent one of mankind’s major problems
worldwide, as they comprise the most representative selection of biodiversity, wild flora and
fauna. If at global level the percentage of 8.83% of land surface covered with protected areas is
acceptable, the problem that has to be resolved in time is that of the inequalities among categories
of protected areas and that of contrasts at continental and national level regarding the much
bigger number of protected areas without administrator or curator compared to those that are
efficiently controlled and administered. Romania’s territorial integration in the geographical
space of the EU was followed by numerous measures through which legislation was adapted to
meet European standards; therefore, along with social and economic demands, special and
specific standards regarding protection of nature were imposed to our country. European directives
and norms oblige Romania to increase its territory covered with efficiently administered
protected areas up to the optimal value of 15% of its national territory, a percentage stipulated by
the Natura 2000 network. Unfortunately, due to the shortage of financial resources destined for
the management of protected areas, the majority of them remain “on paper” units. A particular
case is the cave from Izvorul Tausoarelor in Rodna Mountains. This true morpho-geographical
jewel, despite the fact that it benefited from the care of a professional speleologist for more than
ten years, was placed under the custody of the Bistrita-Nasaud County Museum Complex only in
February 2010, after several attempts to do so, because of some legal and bureaucratic limitations.

Keywords: protected areas, sustainable development, biodiversity, European integration of
regional protected areas, paper park syndrome, morpho-geographical “jewel”,
Izvorul Tausoarelor Cave.

1. INTRODUCTION

By holding the most representative samples of biodiversity, protected areas are
one of humanity’s major problems worldwide. The 1948 founded International Union for
Conservation of Nature (IUCN) considers that protected areas have a vital contribution in
conserving the planet’s natural and cultural resources. They also have the role of conserving
relevant samples of natural regions and biological diversity, and to maintain the surrounding
ecological stability of the surrounding regions.

According to IUCN statistics, nowadays there are approximately 30,400 protected
areas worldwide, from which only about one third are efficiently managed and supported,
while the rest of them are “victims” of either man’s ignorance for environmental problems,
or ineffective governmental national policies.

' Babes-Bolyai University Cluj-Napoca, Faculty of Geography, Bistrita Academic Extension, RO-
420117 Bistrita, e-mail: mmuresianu@geografie.ubbcluj.ro
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At European level, Romania owns the most diversified and valuable national patrimony,
due to its position at the intersection of five bio-geographical regions, a unique feature among
the continent’s countries.

In order to fulfil accession conditions and to respect obligations assumed through
international treaties, conventions, and agreements, Romania had to determine its net of natural
protected areas and to ensure an adequate management. But there exists a major contrast between
the need for Romania to fully align to European environmental policies, in order to reach in a
few years an amount of 15% of its territory covered with protected areas, and the financial
capability to support their efficient management. Statistics revealed that at the end of the year
2009, from approximately 1,000 protected areas nationwide, only around 350 had a custody
agreement. That is why specialists consider that the Protected Areas National Network is suffering
from the so-called “paper park syndrome”, meaning it mainly exists only on paper.

An interesting, particular case is the Izvorul Tausoarelor Cave, a spectacular protected
area which is for over a decade under the care of a professional speleologist (considered as the
cave’s custodian), but whose numerous attempts to attach the cave, through an official custody
agreement, to the Bistrita-Nasaud County Museum, failed because of bureaucratic difficulties
from governmental officials. Only in February 2010, this true jewel of nature gets the green
light and is contractually set under the custody of the prestigious institution mentioned.

2. PROTECTED AREAS IN THE WORLD

In 1994, TUCN experts conceived and elaborated a widely accepted definition,
according to which “A protected area is an area of land and/or sea especially dedicated to the
protection and maintenance of biological diversity, and of natural and associated cultural
resources, and managed through legal or other effective means”. Until almost two decades ago,
protected areas were assumed and considered by specialists everywhere as a “conservative”
matter, being treated as “insular” areas or veritable “oases” of wild nature in a “desert” of
economic development, which have to be preserved only for the protection of inhabitant species.
It is the Fourth World Congress on National Parks and Protected Areas, held in 1992 in Caracas,
Venezuela, that substantially modified the traditional view regarding protected areas, seen
restrictively, as areas isolated from the surrounding landscapes and local communities. It was
admitted that economical and social development is based on the resources and services of
natural capital (the network of natural ecosystems) and that sustainable development has to
consider the productive and supportive capacities of natural capital, in order to prevent excessive
exploitation and deterioration of natural resources.

In order to prevent or decrease threads to biodiversity, the idea was stated that
protected areas, may be studied, evaluated and monitored so that models of cultivated
ecosystems shall be determined, for the sustainable development of society.

IUCN ensures, in partnership with about 800 members (governmental and non-
governmental agencies) from 125 countries, the cooperation in the field of biological diversity
preservation and of sustainable usage of natural resources. [IUCN consider that protected
areas represent the “engine” for rural development and rational use of marginal land, for
continuous research and monitoring, for education regarding preservation, and for recreation
and tourism.
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Distribution of protected areas on large geographical regions

Table 1

Geographical Region Nr. Total area (km?) Average area (km®)
Antarctica 99 3,788 38
North America 6,711 4,083,806 609
Central America 384 86,049 224
South America 1,437 1,838,826 1,280
Pacific Area 152 13,113 86
The Caribbean 579 108,637 188
Europe 9,325 603,601 65
Northern Eurasia 648 657,935 1,015
Central-North Africa 542 1,037,576 1,914
Central-West Africa 343 755,836 2,204
South-East Africa 972 1,318,615 1,422
Southern Asia 719 212,924 296
South-East Asia 1,524 518,864 340
Eastern Asia 1,078 883,681 820
Australia — New Zeeland 5,882 1,109,024 189

Total 30,395 13,232,275 435

Source: [IUCN-WCMC joint World Database on Protected Areas.
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Fig. 1. Proportion of protected areas on large geographical regions.
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IUCN’s Commission on National Parks and Protected Areas (CNPPA, now the
World Commission on Protected Areas, WCPA) compiled in 1981 a first list of protected
areas, creating a database for protected areas worldwide (Protected Areas Data Unit), as
part of the World Conservation Monitoring Centre (WCMC). According to these statistics,
there are about 30,400 IUCN recognized protected areas, 13,915 not IUCN accredited
protected areas, and 16.288 protected areas with unclear status.

Worldwide distribution of [IUCN’s main categories protected areas reveals a total
of 13,232,275 km?, meaning 8.83% of the World’s surface, an acceptable percentage at
global level, but uneven in terms of protected areas categories or territorial distribution at
continental or national level (fig. 1).

Reviewing this repartition, we can extract following conclusions:

- category IV (Habitat/Species Management Area) has a high frequency (37% of
all protected areas), followed by Category V — Protected Landscape/Seascape (18%),
Category Ia — Strict Nature Reserve (14%), Category II — National Park (11%) and Category III
— Natural Monument (7%);

- if we look at the percentage of these categories in the total area covered with
protected areas, we notice that Category IV holds only 19%, Cat. V — 8% and Cat. I — 7%, while
the categories with lower frequency (IT and I1I) cover significant areas (30%, respectively 28%);

- the global network of protected areas covers a substantial area (8.83%), with a
tendency to increase its surface, excepting North America, the Caribbean, Pacific Area and
South-East Africa;

- protected areas with smaller extend prevail against vast ones, excepting those in
Central-West Africa, North Africa, South-East Africa, South America and Northern
Eurasia, endangering the preservation of biodiversity, of habitats/species and their integrity;

- the existence of some geographical regions, and implicitly states, with less than
10% designated as protected areas, and about 20% of the World’s countries with under 1%
of their national territory covered by protected areas;

- the number and extent of
marine protected areas lie far beyond

80% 3%, that of terrestrial ones, as the general
70% - interest for the letter is vastly higher;
¢ - at European level, the total
60% surface of category I — V protected
areas represents 10,19% of the

50% continent’s total surface, thus outpacing
40% - the worldwide average by 1.36%.
o But in Europe, too, significant
30% 18% differences occur between various
20% ° countries regarding their amount of
10% national territory covered by protected

10% - areas, as their respective policies
0% ‘ regarding the establishment of protected

. . areas, as well as decision-making factors

Europe Romania  Slovakia reveal certain varieties. Slovakia, for

ex., ranks first, with 72.36% of its

Fig. 2. European contrasts regarding the percentage of national territory occupied by protected
territory covered with protected areas. areas, while Romania, with approx.

18%, is on place 26 (fig. 2).
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3. PROTECTED AREAS IN ROMANIA
3. General assumptions

At European level, Romania possesses the most diversified and valuable natural
patrimony, as it lies at the interference of five bio-geographical regions: alpine, continental,
pannonian, steppic, and marine, and is therefore, from this perspective, unique on the
continent. Consequently, the proportion of species in Romania’s flora by major areas is:
29% European and Eurasian species, 21% continental and marine species, 18% South- and
Southeast European species, 14% circumpolar and alpine species, 6% Mediterranean
species, 3% Atlantic species, 4% endemic species, 3% cosmopolite species, and 2%
adventive species (Al. Beldie, cited by N. Donita, 1992).

a b
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0,5 T 5
0,0007% 0,37%
0 - 0
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Fig. 3 a, b. Steps in the evolution of the ratio between the numerical growth of protected areas (a) and
the rate of national geographic space cover (b).

Such a natural good aroused and still arouses the interest of European experts
which imposed on competent Romanian authorities to conceive and promote legislative
changes proper for the enlargement and the consolidation of the protected areas’ network.

From a historical perspective, we can distinguish three periods, with variable numeric
growth rates of protected areas (fig. 3a, 3b). From 1930, when act 213/1930 regarding Natural
Monuments in Romania was
established, until after the
Second World War, 36
protected areas were set up,

EH NFA-Romsilva

covering only 0.0007% of the @ County EPAs
national territory. In the o
interval 1950 — 1989, the adminis- B MEF

number of protected areas trators
increased visibly up to 463, \
but the covered area
remained low, at only 0.37%.
The most spectacular growth
was between 1990 and 2010,
when protected areas doubled

@ Universities

B County Councils

Fig. 4. The structure of institutions administrating national and
nature parks.
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their number, reaching approx. 1000, and covering 8% of the national territory, if we count only
TUCN homologated areas and those administered by public institutions or NGOs, or almost 18% if
we add all protected areas, inclusive the Natura 2000 sites, along with numerous entities suffering
from the so-called “paper park syndrome”.

Structurally, the Protected Areas National Network comprises 27 national and
nature parks (13 national parks and 14 nature parks), from which three are internationally
acknowledged as Biosphere Reserves in the UNESCO-MAB programme: Retezat National
Park, Rodnei Mountains National Park, and the Danube Delta; furthermore, over 500 nature
reserves, several hundred Natura 2000 sites, and other smaller protected areas (source:
National Forrest Administration / NFA, Department for Protected Areas).

Numerous scientific reserves, Natura 2000 sites and natural monuments are placed
inside national or nature parks, as well as other protected areas of national or local interest,
a fact that is frequently causing contrasting statistical data, as they are included separately
in various lists by some authors, while others count only the including protected area,
regardless of the presence of other protected objectives within their boundaries.

National and nature parks administered by Forest Directorates

Table 2

Park Forest Directorate County
Maramuresului Mts. Nature Park Baia Mare Maramures
Rodnei Mts. National Park Bistrita Bistrita-Nasaud
Cilimani National Park Suceava Suceava
Vanatori Neamt Nature Park Piatra-Neamt Neamt
Cheile Bicazului — Hagsmas National Park Miercurea-Ciuc Harghita
Putna Vrancea Nature Park Focsani Vrancea
Bucegi Nature Park Targoviste Dambovita
Piatra Craiului National Park Brasov BV
Cozia National Park Rémnicu Vélcea Vilcea
Buila Vanturarita National Park Rémnicu Vilcea Valcea
Jiului Gorge National Park Tg. Jiu Gorj
Gradigtea Muncelului — Cioclovina NP Deva Hunedoara
Retezat National Park Deva Hunedoara
Domogled — Valea Cernei National Park Resita Carag-Severin
Semenic — Cheile Carasului National Park Resita Carag-Severin
Cheile Nerei — Beugnita National Park Resita Carag-Severin
Portile de Fier Nature Park Drobeta Tr.-Severin Mehedinti
Muresului Meadow Nature Park Arad Arad
Apuseni Nature Park Oradea Bihor
Balta Mica a Brailei Nature Park Braila Braila
Macinului Mts. National Park Tulcea Tulcea
Comana Nature Park Giurgiu Giurgiu

Source: NFA-Romsilva.

Nowadays, the 27 national and nature parks are the responsibility of the Ministry
of Environment and Forests (MEF / MMP). A new project, the Upper Mures Gorge Nature
Park, is still awaiting approval, and MEF will ascertain appropriate administrative structures.
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The majority of them (22) are trusted for a 10-year administration (2004 — 2014) basing on
a contract between MEF and NFA-Romsilva, functioning as subunits within the Forest
Directorates (table 2), while five national and nature parks are administrated by other
institutions (table 3), as shown in figure 4.

National and nature parks administered by other institutions

Table 3
Park Administrator
Danube Delta Biosphere Reserve Ministry for Environment and Forests
Lower Prut Water Meadow Nature Park Environment Protection Agency Galati
Hateg Country Dinosaurs Geopark Bucharest University, Faculty of Geology
Mehedinti Plateau Geopark Mehedinti County Council
Ceahlau National Park Neamt County Council

Source: NFA-Romsilva.

3. 2. Romanian difficulties of the integration in the European policy regarding
protected areas

In order to fulfil accession conditions and to respect obligations assumed through
international treaties, conventions, and agreements, Romania did not only have to create a
strong net of natural protected areas, but also to make financial efforts to ensure an
adequate management. And this is the exact point where a major contrast occurs between
Romania’s need to fully adjust to European environment policies, in order to have at least
15% of its territory covered with protected areas in a few years, and its financial capability
to sustain an efficient management of those areas.

If the management of national and nature parks is realized through special administrative
structures, the rest of the nature reserves may be administered through custody agreements.
Unfortunately, statistics show that, by the end of 2009, for only 400 of the 1000 protected
areas such agreements were signed. Furthermore, most of the 27 national and nature parks
administered by NFA-Romsilva and other institutions (fig. 3) were confronted in past years
with serious problems regarding insufficient financial resources, small number of specialists and
field agents, common or individual property in protected areas, economic facilities in the
parks (stone extraction, mining, wind turbines, small hydroelectric plants) etc., while the
National Agency for Protected Areas, which leads the common and efficient management
of these natural entities, is unable to realize its coordination strategies due to a lack of both
financial resources and specialised personnel.

All that legitimate the following question: what will happen in the near future with the
natural sites managed by (insufficient) specialists, but underfinanced, and all the more with the
hundreds of Natura 2000 sites, with no administrators? All these problems lead us to the
conclusion that the “paper park syndrome” for Romania’s protected areas, as stated by European
evaluators, is justified. Many protected natural entities, unfortunately, are only real on paper.

If we try to inventory the severe problems occurring in our national and nature
parks, we may assess the following:

-in 2007, 2008 and 2009, the 22 national and nature parks administered by NFA-
Romsilva faced some 3 to 4 month payment delays to administrative personnel (in January
2010, most of these park administrations did not pay their employees since September —
October 2009);
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- all national and nature parks are facing problems regarding properties on their territory;
in Rodna Mountains National Park, for example, there are the “borderland woods”, on behalf of
which the Park’s Administration is threatened at every meeting of the Advisory Council with
legal actions by the representatives of local communities. A similar situation is found in the
Apuseni Nature Park, where the “Motzi” (i.e. the indigenous inhabitants of the Apuseni
Mountains core area) benefited from a special regime regarding wood exploitation;

-a special case occurs in Dobrogea, where EU financed wind farms were
established inside several protected areas, and now they have to be removed,;

- national and nature parks face an insufficient number of field agents, which impedes an
efficient surveillance of the geographic space of protected areas. Each park needs 2 to 4 more
field agents in order to reach a reasonable cover rate of the geographical area;

- shortage of field agents generates a rise of poaching in parks, illegal timber
cutting, and information panel deterioration;

- in protected areas and Natura 2000 sites without any form of administration, there
is a high risk for biodiversity elements to be diminished or even destroyed.

The issue of protected arcas has to be analysed within the large and generous
concept of eco-development, because protected natural entities are a fundamental and
indispensable part of it. There is an interdependence relationship between protected natural
areas and eco-development, and these two concepts have to be accepted and analysed
together, according to their multi-dimensionality.

In our desire to highlight problems often occurring in protected areas outside
national or nature parks, we choose the Izvorul Tausoarelor Cave, a very good example of a
protected area for which speleologists have tried to find a notorious institution as a
custodian. After several attempts were obstructed by both bureaucracy and indifference
specific for our society, in February 2010 this morphologic-geographical marvel was
legally committed to the custody of a prestigious cultural and scientific institution of the
Bistrita-Nasdud County — The Bistrita-Nasdud Museum Complex. Meanwhile, other
several hundred similar objectives are waiting for a better faith.

4. CASE STUDY - IZVORUL TAUSOARELOR CAVE
4. 1. General presentation

Discovered in 1955 by teacher Leon Barte, the cave from Izvorul Tausoarelor
immediately draw the interest of scientists in speleology and related fields, because of the
special features of this endokarst. Explored by successive generations of speleologists, the cave
aroused most interest in the 7" decade of the past century, when the morphism of this endokarst
placed this site among the first in Europe, in terms of altitude and cavity extent, along with an
abundance of bibliographical sources. The cave lost part of its attractiveness after 1985, when
the interest of speleological research shifted towards other emerging endokarst.

The Eocene limestone holding the cave lies between the sandstone of the resurgence
from Izvorul Rece, on the Telcisor valley, and the crystalline of Peak Barlea, consisting of
magmatic and metamorphic rocks, in an impermeable substratum. Between these two faults, the
limestone containing intrusions of bituminous shale and sandy limestone (B. Onac, P.
Cocean, 1994) is tectonically fissured along a joint pre-existent to the actual karstification
(M. Domsa, 1990).
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From the five speleogenesis factors, two predominates in this cave:

- incasion of Eocene lime strata, specific to this cave. The cause of incasion is not
the usual corrosion — erosion of the basement, but the dynamic quaternary tectonic (M.
Bleahu, 1982). The quantity of detritus caused by incasion is impressive, reaching hundreds
of cubic meters, and can be seen in rooms at the intersection of joints or at ceiling collapse, as
well as in fossil rooms. Incasion forms are preponderant (block impressions, stair-like ceilings,
collapse bells, jointed rocks, insurgence shafts, etc.). Lithofraction has tectonic origin;

- advanced erosion of detritus. This erosion is intensified by the disposition of
strata and joints, which are very slanted due to folding-induced orographic pressure, but
also by the existence of a dendritic hydrographic net, comprising four actives, with a
resurgence flow of over 500 I/sec. (P. Decei, 1983). The movement force of the actives
transported the incasion detritus along with alluvial and pelithic sediments. Preponderant
are phytogenic deposits in entrance-near galleries, and polygonal soil in active and ex-
active galleries. Enormous quantities of detritus are being evacuated from the cave beyond
the two sinkholes, on an area up to 4,8 km, as far as the resurgence. This geomorphological
equation encouraged the hypothesis according to which beyond these sinkholes, vast
endokarstic areas may exist, opening the possibility of the existence of a large underground
lake, spring-fed by the four actives in the Izvorul Tausoarelor Cave and the active of the
Jgheabul lui Zalion Cave (colouring with fluorescein, 18.07.1957 — I. Viehman, E.
Silvestru, 1982; I. Viehman, 2004).

Nowadays, the cave extends on 20 km, having a drop of 413,5 m, calculated basing
on laser telemetry measurements made in 2004 by the Romanian Speleology Federation (fig. 5).
The cave is continuously explored by the Nasaud speleologists, which add hundreds of
meters to the known cave every year.

Scenically, the Izvorul Tausoarelor Cave is not among the most attractive ones in
Romania, speleothems scarcely occur in the depths, only in Aladdin’s Room from the New
System, in the Student’s System, or in the Bear Bones Room. Vast galleries along joints show
relatively little corrosion, as alluvial deposition is specific, with sediment layers reaching up
to 15 m, representing a real study potential for paleo-climatology. The rooms are wide, the
fossil ones are being dominated by incasioned detritus, with no karstification elements, and
the access is difficult because of detritus angularity and the succession of shafts.

The elements of scientific and touristic attraction of this site are given by the
presence of some rare and very good preserved speleothems:

- mirabilite (Na,SO4 10H,0). These acicular crystals (also named “cave hair”)
occurred surprisingly late after the discovery of the cave, as an effect of microclimate
changes caused by the clearing of a gallery (“the mousehole” in the Sasca Gallery). The
mineral formed in the “Dining Room”, at 200 m below entrance level, on a small area (5
m?), with successive extensions toward the Sasaca Gallery. The origin of this, visually very
spectacular, but also very instable mineral, was subject to several studies and hypotheses
(M. Domsa, 1988; E. Silvestru, 1990);

- oulopholite. The name of these sulphurous precipitations may be confusing, as they
are known in special literature as anthodite — stone (cave) flowers (we prefer “oulopholite”, a
term favoured by Marcian Bleahu, as being more exact, as it relies on the crystallographic
structure of the speleothem, not only on the phytomorphic aesthetic). These fibrous speleothems,
made of crystals shaped in the form of radial distributed petals constitute spectacular and very
rare inflorescences (such forms occur scattered in Pestera Vantului or Wind Cave). The
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arrangement of this precipitation form is very compact in this cave, in the Gypsum Gallery, in a
“sack-bottom” like diverticulum, where tiny air streams favourd a lamellar precipitation of
gypsum (CaSO42H,0) (L. Jude, 1972; A. Motiu, I. Viehmann, R. Strusiewicz, 1977; B. Onac,
1987). These oulopholite, together with mirabilite flowering in a nearby site, only 100 m away,
represents one of the main scientific attractions of the karst and the main reason why the
Romanian Academy set it in the level “A” protection category;

1 - Entrance; 2 - Room of the 700 steps, Z System; 3 - Belgians’ Gallery; 4 - New Sinkhole; 5 - Old Sinkhole; 6 —The Amphithe-
atre; 7 - Sugar Cubes; 8 - the advancing gallery; 9 - Room of Spheres; 10 - Dining Room; 11 - Kilometer Gallery; 12 - Moun-
tain Room; 13 - Gypsum Gallery; 14 - New System

Fig. 5. Plan of the Izvorul Tausoarelor Cave (after M. Domsa. C. Popa 1985).

- the calcareous nodules from Tausoare. The disposition and origin of these calcareous
nodules represented in special literature a motif for long-lasting studies. These spheres lie
separate from each other in the mass of incasioned detritus in the Room of Spheres. After a first
evaluation considered them as being pebbles (despite the clear fossil character of the room), this
theory has been abandoned when the same nodules were discovered embedded in the layer of
Eocene lime (Mezei System, Room of Spheres) (C. Fabian, I. Viehmann, 1979; M. Muresianu,
2004). The origin of these nodules was finally settled in 2004 by Cristian Muntean, researcher at
the “Emil Racovitd” Speleological Institute in Bucharest;

- the fossils deposit with Ursus spelaeus from the Bear Bones Room. Situated at a
long distance from the entrance (4 km), this room contains a barely studied fossils deposit,
in which bones from Ursus spelaeus (cave bear) and Ursus arctos (brown bear) were found
togheter, in the same site and same period (M. Domsa, C. Popa, 1993). The fossils deposit
in the Bone Room is one of the least investigated deposits in Romanian caves;

- cave fauna comprises amphipods, cyclopids, collembolans, and diplures. Chiropteras
(mainly from the species Myotis myotis and Rhinolophus hipposideros) gather in the hibernation
period in colonies counting over 4000 specimens (I. Viehmann, M. Serban, 1963).

4. 2. Legislative and actual evolution of the protected area

Since the discovery of this impressive endokarst, the cave attracted hundreds of
speleologists and scientists from all over Europe. The exploration campaigns reached their
peak intensity in the ‘70s, when what was then considered the limit of this cavity was reached —
the two terminal sinkholes and the Bone Room. Between this two limits, the mapping from
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1982 — 1983, coordinated by geologists Mihai Domsa and Cristian Popa, reveals a altitudinal
difference of -347,5 m, and in 1985, after setting the positive maximal limit, the drop reaches -
461 m, a record for Romanian limestone karst in the category of horizontal caves (not to be
confound with pit caves). In 2004, through telemetry, this vertical difference is corrected to
413,5 m, still maintaining the cave from Izvorul Tausoarelor on top of depth development
in Romanian karst.

In the initial phase of exploration, this cave did not benefit from a special protection
status. The entrance was unprotected, and only in 1970 a first wooden gate is erected. The cave
is under the protection of researchers from the “Emil Racovitd” Speleological Institute in Cluj-
Napoca. The cave warden, Toma Tarca, a villager from the Gersa Valley, was employed, who
reveal real explorative qualities. In 1989, he was replaced by Pop George, and since 2004, the
job has been assumed by priest Crin Theodorescu from Nasdud, member of the Romanian
Speleology Federation and of several speleology clubs.

The Bistrita-Nasaud County Museum (since 2004, Bistrita-Nasaud Museum Complex)
is the main legal entity carrying out the protection of this area, constantly employing
warding personnel and sustaining speleological equipping campaigns. In 2005, through a
financing from the Environmental Education Network, a new gate is installed, possessing,
besides an urban planning certificate and a building licence, the advice from the Romanian
Academy’s Commission for Nature Monuments Protection, in compliance with the regulations
of Actnr. 90/ 10.05.2000 regarding Romania’s adhesion to the Agreement on the Conservation
of Bats in Europe. Metal stairs are installed, replacing the wooden ones, as well as climbing
equipment in compliance with the safety standards of the Romanian Speleology Federation,
and many maintenance campaigns were undertaken (mainly evacuation of wastes and mineralised
carbide soot, residues of decades of exploring campaigns and empirical, environment-
destroying tourism).

In all this period, the cave has also benefitted from the attention of a territorial-
administrative unit. Regarding functionality, the cave is seen as “resource” (R. Tercafs, 2003).
The City Hall and the Local Council of Telciu, as beneficiaries of the capitation of the
Izvorul Rece resurgence and as monitors of this location, collaborate with the Museum
Complex for the protection of the area.

The uncertain statute of the cave ends with the coming into effect of Act nr. 52000
which, in the national territory planning project, section III (protected areas), includes the cave
from Tausoare with 71 hectares protected, code 2.206, Rebrigoara community, Bistrita-Nasaud
County. This protection refers mainly to the surface area influencing the karstification of the
cave. This benefits the protection of the endokarst, because the storms in the ‘80s that destroyed
the conifer forest above, cause well-known phenomena: an increase in the concentration of
minerals, anorganic compounds and salts, the alteration of the hydrologic regime and the
increase of drained water acidity, followed by re-dissolution, occurrence of eggutation
holes on speleothems in the percolation area, etc. Unfortunately, even if Act 5/2000 ensures
the protection of the area, it doesn’t offer practical solutions regarding custody and the
responsibilities of institutions with competence in the management of the protected area.

In compliance with Minster’s Decree nr. 604/04.07.2005, the Minister of the
Environment assigns to the Izvorul Taugoarelor Cave the protection class “A” (pos. 63/2.206).
Related to the Government Enactment nr. 236/24.11.2000, this statute implies the interdiction of
any planning or changes of natural factors, as the cave may be “the object of speleological
explorations, scientific research or ecotourism, based on authorisations and with respect to
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management regulations and plans” (art. 31, par. a). These stipulations could not have been
implemented, because the elaboration of the management plan for the protected area and of
the associated regulations can be done only by the curator of this area. According to the
stipulations of Act nr 462/18.07.2001, as it is not part of a national or natural park, or of a
biosphere reserve, the cave can be administered by virtue of a custody arrangement with the
central authority for environment protection. Unfortunately, the intercession of the Museum
Complex was stopped due to lack of methodology, which becomes available only in 2003,
through Decree nr 850/27.10.2003 of the Minister for Agriculture, Forests, Waters and
Environment regarding custody assignation of natural protected areas. This decree includes,
in Annex nr 2, our site. Another legal step follows through Decree nr 1964/13.12.2007
regarding the conference of protected area statute to sites of public importance, which integrates
the cave from Izvorul Tausoarelor in the European ecological network Natura 2000 (SAC —
Special Areas of Conservation), established through the Habitats Directive (Council Directive
92/43/EEC on the Conservation of natural habitats and of wild fauna and flora). Under
these circumstances, the cave receives the indicative ROSC10193 Pestera TaAusoare.

Another decree (nr. 1533/2008 from the Minister for Environment and Sustainable
Development) stipulates the methodology for custody granting of protected areas (exactly our
case). This methodology demands a long list of documents requiring great technical implication.
As such, the most resource- and time-consuming activity was the elaboration of a plan regarding
activities following custody receiving, a plan which implied a perfect knowledge of the
protected area and the articulation of dozens of papers published by several scientific factors, in
order to cover a wide range of scientific interests. Fortunately, the dossier of the Museum
Complex relied on data gathered in two decades of applied speleology in this protected area. We
believe that, without this experience, the performance of the conditions imposed by the authority
for environment in order to grant custody could not have been possible.

The submission of the custody dossier was followed by granting custody to the
Museum Complex Bistrita-Nasaud and by signing of the agreement nr. 0012/23.02.2010.

This custody means a great responsibility. The elaboration of the management
plan and of the functioning regulations for the protected area require strong and real-time
collaboration with the institutions involved in scientific and technical actions from Cave
Téausoare — faculties from various universities, the two departments of the “Emil Racovitd”
Speleological Institute, or the Romanian Speleology Federation and the Romanian Salvaspeo
Corps (CORSA/RSACO, cave rescue team). We intend to elaborate research and documentation
projects with all these institutions, with dual purpose: scientific exploration of this unique
site, and its protection in compliance with environmental regulations.

The deficiencies of the custody granting system for protected areas (particularly
those that do not require the establishment of separate administration structures), as determined
through the above-mentioned experience, are:

- for a requirement-based positive evaluation, the authority for environment is
expecting a very good acquaintanceship with the protected area, certified by recommendations
from institutions and authorities in the field of interest. This inhibits initiatives of NGOs or
individuals, as it assumes, somehow, an ongoing environment protection activity, which not
all interested bodies can have;

- the compulsion of elaborating a plan of measures that will be adopted in the protected
area, in order to achieve a positive evaluation of the candidature, assumes, implicitly, an
exhaustive knowledge of all scientific data, either from own research or from institutions
involved in the research of the area, which is, in most cases, impossible at this stage;
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- the custody granting methodology does not explicitly (but only through the implicit
effect of environment regulations) distinguish between the custody of class A or class B
protected areas in the endokarst. This difference is given by the class A special status,
which forbids tourism activities, without offering to a potential curator any encouraging
facilitations. Therefore, most speleological protected areas will be of class B, where the
curator’s activities can be balanced through touristic incomes;

- another law-abiding deficiency is the very short interval between the application
start and the custody granting session. This discourages many institutions, individuals, or
NGOs to apply the legally required documentation. That explains why, in Bistrita-Nasaud
County, the cave from Izvorul Tausoarelor is the only site assigned into custody in the
February 2010 session.

5. CONCLUSIONS

Present times require concrete involvement in protection of nature, resulting in the
establishment of as many as possible protected areas with an efficient, benefic and productive
management.

Financial and economic constrictions in a large number of states worldwide generate a
major contrast between the total number of protected areas “on paper” and the number of
such entities with an actual administration.

Romania, as an EU member state, possesses a national network of legally designated
protected natural areas, created in order to preserve and to sustainably utilize the natural
heritage, a major objective of public interest and a fundamental component of the national
strategy for sustainable development.

Unfortunately, due to the absence of medium and long-term national environmental
strategies and, implicitly, because of insufficient financial resources and qualified personnel
for the management of protected areas, many of them remain only on-paper-entities, so that
Romania joins the group of countries suffering from the “paper park syndrome”.

A unique protected area in Romania, with an exceptional scientific value, the Izvorul
Téusoarelor Cave in the Rodnei Mountains clearly proves that, in most cases, even if there are
people fighting for attaching protected natural entities to prestigious institutions through custody
agreements, legal and bureaucratic limitations can obstruct or delay such actions.

In respect of all this, our efforts regarding the protection of nature must overcome
the declamation of circumstantial slogans and have to rapidly result in concrete actions,
meant to prevent and to stop the rate in which human activities can irreversibly destroy
nature or, in some cases, to rebuild destroyed habitats through ecological reconstruction.
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THE ASSESSMENT OF GEOMORPHOSITES OF TOURIST INTEREST
IN THE TRASCAU MOUNTAINS

GABRIELA COCEAN', V. SURDEANU?

ABSTRACT. — The Assessment of Geomorphosites of Tourist Interest in the Trasciu
Mountains. When it comes to the inventory and assessment of geomorphosites, there is a wide
choice of methods that can be applied, but none of them have the general approvement and
recognition. There are however five methods, developed by the members of the Geosites
working group from the IAG that were more intensely promoted. There have been authors that
tried to extract the common features of these methods, in terms of evaluation criteria and general
method of assessment, but have not been entirely successful. Some of these methods may be
using criteria that are too subjective, or too vaguely expressed, others have their limitations due to
the omission of some criteria, while others contain errors in the notation scales or even formulas.
Under these circumstances, we propose a new method of assessment, that represents a nuanced
approach, based on the structural values of a geomorphosite, leading to the functional ones. In the
first category we include the geomorphic values of the site, the aesthetic and the ecological ones,
that is, the intrinsic features of the site. The second group of values focuses on the features
derived from the first ones, the functional values, represented by the scientific, cultural and
economic values. For quantifying each of these values, specific indices are to be used, numerically
expressed on a 0 to 1 scale.

Keywords: geomorphosites, assessment, value, criteria.

1. INTRODUCTION

In regards to the inventory and assessment methods of geomorphosites, one can
notice the absence of a generally accepted method. This is due first of all to the final goals
of such methods that are rarely similar, and second, to the case studies, that contain
different potential geomorphosites, for some of which the authors have established and
applied specific criteria.

However, there are five most important methods proposed by members of the IAG
working group on Geomorphological Sites, from the Universities of Modena and Reggio
Emilia, Cantabria, Valladolid, Lausanne and Minho.

Studying these methods closely, one can easily agree with Reynard E. (2009) “’In all
different types of assessment methodology there is, therefore, inevitably a degree of subjectivity
since the true value of these environmental elements cannot really be measured”.
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2. THEORETICAL AND METHODOLOGICAL FUNDAMENTAL ASPECTS

2. 1. The method of the Modena and Reggio Emilia University

This method, developed in 2005 by Paola Coratza and Cecilia Giusti is the simplest
one, since it assesses only the scientific value of the geomorphosites. This value was determined
using the following criteria: value for scientific research, educational value, area occupied by the
site, rareness, integrity, exposure of the site and added values. The additional elements included
in the evaluation of the scientific value are geological, historical, cultural or economic relevance,
and a value assessing the existing protection of the site.

One can therefore notice that many of the criteria above are not reflective part of
the scientific interest. Even if they would be considered appropriate for the assessment of
the scientific importance, the method would still be suitable only for pure scientific
hierarchy, not for assessing geomorphosites in terms of tourist purposes.

2. 2. The method of the Valladolid University

In the same year, E. Serrano and J.J. Trueba Gonzalez developed a different method
for evaluating geomorphosites in the Picos de Europa National Park. This is a more complex
method, and it consists of three parts dedicated to scientific value, additional value and
value for use and management. The scientific value is followed through criteria such as
genesis, morphology, dynamic, chronology, lithology, geological and sedimentary structures,
while additional values are constituted by the cultural or aesthetic features, educational and
scientific importance, representativeness of the site and the tourist attraction that it can generate.

The third part, referring to the use and management of the geosite, tries to evaluate
the accessibility and conditions of observation, but also the intensity of use, fragility,
vulnerability, risk of degradation, the current status of conservation of the site and limits of
acceptable change. One can notice an incomplete organization of the criteria in the first part, in
terms of numerical evaluation, with the use of different scales among groups, and incomplete
explanation of the application of scores for some criteria, such as the association with other
elements of heritage.

In addition, the final quantification of the geomorphosites from Picos de Europa seems
to be just an intermediate result, the values are not summed up to a general value, and
therefore the results obtain are of the type: (i) high intrinsic and added values with medium
or low use value; (ii) medium-high intrinsic, added and use values; (iii) medium-low
intrinsic and added value with high use value; and (iv) low intrinsic, added and use values.”

Thus, the geomorphosites can only be asigned to one of these groups, not graded
or ranked, therefore no individual hierarchy can be completed. In addition, the selected
criteria make the method seem like a way of directing a region's heritage conservation
policy, so it cannot be applied for the assessment of geomorphosites of tourist interest.

2. 3. The method of the Cantabria University

That same year, another method was developed by Viola Maria Bruschi and A.
Cendrero. This method remains to date the most complex and widely applicable method,
more so since applied, with certain differences in the final calculation in two studies of
different goal: an Environmental Impact for motorways and the inventory of geomorphosites
from the province of Cantabria.
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As the previous method, it also has three parts, focusing on the intrinsic qualities
and use of geomorphosites, but instead of the additional values, that are included in the first
group, the third section is related to potential threats and necessary protection.

Criteria from the first part, seeking assessment of the intrinsic geomorphological
values are rareness, scientific knowledge of the site, exemplarity, diversity of elements of
interest, type-locality, integrity and age. The intrinsic quality of the geosite also includes what
other authors name additional values, grouped in two criteria: association with cultural
(historical, archaeological, artistic) heritage and also with natural heritage (elements of fauna,
flora and association across the landscape).

The second phase of the inventory aims to establish the potential for use of the
geomorphosite by evaluating the following aspects: the number of potential activities, observation
conditions, accessibility, area, the proximity of service centers and the socio-economic
conditions ot the area in comparison with the national average.

Finally, the necessary protection from the potential threats includes the number of
inhabitants within a radius of 25 kilometers, present or potential threats posed by new
infrastructure projects and urban territorial development, relationship with existing planning, the
possibility for travelers to collect items, mining interest in the area and property type.

A first observation to be made is the correlation of the highest coefficient of rating
with the highest level of risk. The real problem is that these values are added in the final
formula to the ones obtained in the previous parts, and therefore the most exposed
geomorphosite will have an advantage.

This would be a correct reasoning given that we want to achieve the list of priority
sites for protection, but not for a scientifical hierarchy, or a geotouristic approach, cases in
which these potential threats are a disadvantage, and should be indicated by being assigned
negative values.

Although being a complex method, which covers various aspects of the geomorphosites’
features, it has a disadvantage coming from the fact that the additional qualities are out of
focus, participating only in the quantification of the intrinsic value, and so they only slightly
influence the final outcome. This makes the method inappropriate for assessing geomorphosites
in their relation to tourism.

2. 4. The method of the Minho University

A year later, a new method was used by P. Pereira, later developed in collaboration
with D. Pereira and M. 1. Caetano Alves for the geomorphological heritage assessment of
Montesinho Natural Park.

This method avoids certain criteria used in previous methods, as the authors consider
some of them, like size or age, as not defining geomorphological features, and instead evaluate
the geomorphological value (the scientifical and additional values) and the management value
(use and protection).

Thus, in order to quantify the scientific value, rareness, rareness at national level,
integrity, representativeness of geomorphological processes, diversity, other geological interest,
scientific knowledge are assessed. The additional value is composed by the cultural features
in general, aesthetic and ecological values.

The use value includes criteria such as accessibility, visibility, present use of the
geomorphological and of other natural and cultural interests, legal protection and use limitations,
facilities and services, while the protection value will be analysed in terms of integrity and
vulnerability of the site.
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The authors use a differential rating of the criteria, the maximum grades being
different, as acording to the importance of the criteria.

On closer analysis, one can notice the same qualities that are targeted by several criteria,
such as rareness, evaluated at a regional and national level, or the presence of the same
criteria in two different sections, for instance integrity, included in the scientific value as
well as in the protection one.

2. 5. The method of the Lausanne University

In 2007, E. Reynard had a more simple approach, applicable for different regions
in various purposes: tourism, environmental analysis or scientific inventories. It is quite a
concise method, focused on assessing the scientific and additional values.

The scientific value of geomorphosites is evaluated using four criteria, which can
often be found in the bibliography: rareness, integrity, representativeness and exemplarity
and paleogeographic value.

Ecological value (importance to ecosystems, environmental impacts and existing
protection), aesthetics (in terms of lookout points and structure forms), cultural (religious,
historical, artistic, geohistorical) and economic value are all considered additional values.

Risk and management measures, protection and tourism promotion are taken into
account in the final calculation of the overall value.

The method is indeed correct and widely applicable, but we consider that selected
criteria do not cover all aspects of geomorphosites, especially in their relationship with tourism.

2. 6. The method developed by J. P. Pralong

A method more likely to fit our study could be the one developed by J.P. Pralong in
2005, which focuses on the tourist value more than on the general value of geomorphosites,
evaluating the landscape, scientific, cultural and economic features.

The criteria used for assessing the landscape value are the number of lookout
points, the average distance between them, the surface (as specified will be used different
scales between the objectives), elevation and color contrast with site surroundings.

The scientific value is represented by paleogeographic interest, representativeness,
area, rarity, integrity and ecological interest. The cultural value includes the values given
for the presence of cultural and historical customs, iconographic representations, historical,
archaeological, religious and methaphysical relevance, art and cultural events. The economic
value is composed by criteria such as: accessibility, natural hazards, annual number of
visitors, the level of protection and the attraction of visitors.

In a successive stage, the use value is assessed by evaluating the level of utilization
(the area used, number of facilities, seasonal employment, hours of use per day) and the
actual operating mode of landscape values, scientific, cultural and environmental.

At first glance, this method seems to be covering the essential points of the
evaluation of a tourist attraction, but we believe that important issues are not achieved in
this assessment, starting from certain geomorphological features, to the promotion of the
geomorphosites as tourist resources, or human activities that could affect their value.

In addition, some of the attributes that have numerical values attached are too
vague, large- medium-low scale is not always suitable for the granting of a value or another
leaving room for interpretation.
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3. ANEW ASSESSMENT METHOD

Since, as noted in the considerations related to each method, none of them fully
meets our desire for the assessment of geomorphosites in the Trascau Mountains, in their
relationship with tourism, we identify the need for a new method of assessment, based on a
thorough selection of elements of maximum sustainability of each method, and developed
by introducing several new elements. The method also proposes a new organization of
target values and it can have a wide applicability.

It is characterized by the separation of the intrinsic values and the derived ones. Thus,
the first category, of the structural values will only contain the features of the sites, the
geomorphological, aesthetic and environmental values. The second part of the evaluation refers
to the functional values, attributes given after human perception or exploitation, whether
through research, offering a scientific and educational value to the site, either through the past
exploitation of the site as buiding ground, as a place of faith and of arts or as a tourist resource.

Geomorphological

Economic

GEOMORPHOSITE

]

Aesthetic Ecological

Cultural

Fig. 1. Values of geomorphosites.

We can easily notice that the second category of values derives from the structural
ones, the scientific value is built on the geomorphological, aesthetics and ecological, the
cultural derives from the geomorphology of the site that allowed living since ancient times
and then preserved the remains, the aestethic form and the vegetal association inspired
creators of art and spiritual values. Today all of those features can represent important tourist
resources, therefore economic assets.

The two following tables include specific criteria for each of the types of values
mentioned above, with their basic features. For each of them, there have been established
five categories of quantitative indices designed to quantify the attributes of each feature on a
numerical scale from 0 to 1,. The overwhelming majority of the analysed traits are positive,
therefore they participate in shaping the geomorphosites’ strengths.
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There are however a number of characteristics with the opposite effect, negative
attributes, which reduce the value of the site. They are deducted from the sum of the positive
values in the final formula. Only then an accurate value of each geomorphosite is obtained.

The structural values of geomorphosites

Geomorp
hologic
(VS1)

Table 1
1.00 | Complex multifactorial genesis
) 0.75 | Genesis involving at least three morphogenetic factors
(C{félle)s 0.50 [ Genesis involving at least two morphogenetic factors
0.25 | Genesis involving one relevant morphogenetic factor
0.00 | Common genesis
1.00 | Landforms with an accelerated dynamic
) 0.75 | Landforms with a moderate, perceptible dynamic
{?%’]Iéalls)lc 0.50 | Landforms with a slow, deductible dynamic
0.25 | Fossil landforms
0.00 | Undeveloped landforms
1.00 | Five or more than five elements of interest
] 0.75 | Four elements of interest
F\(])énli 1)ex1ty 0.50 | Three elements of interest
0.25 | Two elements of interest
0.00 | One element of interest
1.00 [ The national standard
Dimensions 0.75 | The regional standard
(VS1d) 0.50 [ Close in size to the standard
0.25 | Medium size
0.00 | Small size
1.00 | The geosite is not affected
Integrity 0.75 | The geosite is slightly affected
Ei;)sn ls :)rvatlon) 0.50 | The geosite is moderately affected
0.25 | The geosite is strongly affected
0.00 | Destroyed forms
1.00 | Unique site world wide
0.75 [ Unique site in the country
Rareness (VSIf) 0.50 | Unique site in the region
0.25 | Unique site in the area
0.00 [ Common site
1.00 | Complex, unique structure
0.75 [ Particular structure
(S{[]rgitgl;re 0.50 | Rare structure
0.25 | Interesting structure
0.00 | Simple structure
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1.00 | Unique physiognomy
) 0.75 | Particular physiognomy
f\}%szl;))gnomy 0.50 | Interesting physiognomy
0.25 | Common physiognomy
0.00 [ Not attractive physiognomy
1.00 | >500m
] 0.75 | 300-500 m
f\lfsvzaéllo)“ 0.50 | 100-300m
0.25 [ 25-100m
0.00 | <25m
1.00 [ Ample, labyrinthine caves
Cave ) 0.75 | Ample, linear caves
?\O;;g%;;auon 0.50 | Ample, vertical caves
0.25 | Minor labyrinthine caves
0.00 | Simple caves
1.00 | Chromatic contrast
Aesthetic || Color 0.75 | Chromatic puzzle
(VS20) 0.50 | Chromatic accordance
(VS2) 0.25 [ Color gradient
0.00 | Monochrome
1.00 | Panoramic percieved element
o 0.75 | Element percieved from the panoramic lookout points
xsslgg)lty 0.50 | Selectively percieved element
0.25 | Punctual percieved element
0.00 [ Restrictively percieved element
1.00 | Presence of relict plants in the perimeter
0.75 | Presence of endemic plants in the perimeter
Flora (VS3a) 0.50 | Presence of major plant associations in the perimeter
0.25 | Presence of minor plant associations in the perimeter
0.00 | Affected biotope (agriculture, deforestation, etc) or no
plant associations
1.00 [ Unique biotope with particularly rich fauna on a
national scale
Ecologic Fauna 0.75 | Unique biotope with rich fauna on a regional scale
(V83b) 0.50 | Presence of rare species
(VS3) -
0.25 | Presence of common species
0.00 | No representative fauna
1.00 [ Fully protected area
) 0.75 | Generalised protection
F\r/ostggtlon 0.50 | Selective protection
0.25 | Limited, natural protection
0.00 [ No kind of protection
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New features were introduced for the better assessment of intrinsic values, such as
physiognomy, caves configuration or color. Other criteria, that may be mentioned in other
methods, were reconsidered and strictly ranked, assessing scores according to their true
significance.

An explanation is required for the differential use of two aesthetic criteria: the
elevation in consideration to the surrounding landscape for evaluating surface landforms
such as massifs, ridges, slopes and valleys, for which the aesthetic value is very much
influenced by this vertical display, while for the underground forms such as caves, pit caves
and salt mines (where suitable) their configuration is the most relevant. We are dealing in
this case with a rather complex parameter, the volume of forms and how it is set (large
chambers, horizontal or vertical galleries or passages, linear or labyrinthine etc.

Calculation of the structural value of the geomorphosite is done by using the following
formula: VS=VS1+VS2+VS3, where: VS = Structural value; VS 1 = Geomorphological value;
VS 2 = Aesthetic value; VS 3 = Ecological value.

Each of these values is also the sum of index values assigned to their own characteristics.
Thus, the geomorphological value, VS 1, for example, consists of: VS1 = VSla + VSIb +
VSlc+ VS1ld + VSle + VS1f+VSlg.

The functional values of geomorphosites

Table 2

1.00 | Nationally relevant historic place

0.75 | Regionally relevant historic place

Historical 0.50 | Locally relevant historic place

(VFla) 0.25 | Not relevant historic place

0.00 | No historic significance or remains
1.00 | Prehistoric site

0.75 | Ancient site

Archaeological 0.50 | Medieval site

(VF1b) 0.25 | Site of minor relevance

0.00 | No site in the perimeter

1.00 | Medieval monastery

0.75 | Cathedral

Religious 0.50 | Church

(VFIc) 0.25 | Recent religious elements

0.00 | No religious relevance

1.00 | A symbol identifies with the geosite

0.75 | The symbol is directly associeted with the geosite

0.50 | The symbol is discretly associeted

Symbolic 0.25 | The symbol is indirectly associeted with the geosite

relevance (VF1d) 0.00 | No symbols associated

1.00 | Over 50 representations of the geosite in literature,
paintings, graphics or photography

Cultural Artistic (VF1e) 0.75 | 30-50 representations
0.50 | 10-30 representations
(VF 1) 0.25 | <10 representations

0.00 | No representation of the geosite
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1.00 | One major event
0.75 | More than one annual event
Associated events 0.50 | One annual event
(VFI) 0.25 | Occasional events
0.00 | No events in the perimeter
1.00 | Recognised rural site
0.75 | Traditional arhitecture
Architectural 0.50 | Modern particular arhitecture
(VFlg) 0.25 | Common arhitecture
0.00 | No arhitectural value
1.00 | Major scientific significance (at least one scientific
theory related)
Scientific 0.75 | Recognised scientific significance (object of at least 5
significance research papers
(VF2a) 0.50 | The geosite has been the object of at least one
research paper
0.25 | The geosite has been occasionaly mentioned in
research papers
0.00 | Not mentioned in bibliography
1.00 | Recognised survey potential
o 0.75 | Considerable survey potential
Scientific resource 050 | Medi tential
(VE2b) . edium survey potentia
0.25 | Modest survey potential
0.00 | Completly used up in terms of survey
1.00 | Wide target group
Scientific || Formative 8;(5) xej%um target group, composed by experts
resource (VF2c) . edium target group
(VF2) 0.25 | Small target group
0.00 | No estimated target group
1.00 | Model of maximum relevance
Usefull 0.75 | Model of important relevance
sefullness as
model (VF2d) 0.50 | Model of average relevance
0.25 | Common exemple
0.00 | The site is not used as a model
1.00 | International representativeness
) 0.75 | National representativeness
Representativeness . .
(VF2¢) 0.50 | Regional representativeness
0.25 | Local representativeness
0.00 | Non representative form
1.00 | Complex paleontological remains in the
Paleontological geomorphosite
(VEF21) 0.75 | Well preseved and abundent paleontological remains
in the perimeter
0.50 | Abundent paleontological remains
0.25 | Modest paleontological remains
0.00 | No paleontological remains
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Economic

touristic

(VF 3)

1.00 | > 5 different activities
Possible tourist 0.75 | 4 activities
‘E‘\C};‘g‘;;es 0.50 | 3 activities
0.25 | 2 activities
0.00 | One activity
1.00 | National landmark
. . 0.75 | Regional landmark
(T\(/);gls; potential 0.50 | Regional attractive resource
0.25 | Local landmark
0.00 | Landscape background
1.00 | Vehicle access to the site
o 0.75 | Vehicle access up to 500 m from the site
xggis;blhty 0.50 | Vehicle access up to 1-3 km
0.25 | More than 3 km by footpath
0.00 | Very difficult access
1.00 | Modern lodgings in the perimeter
Accommodation 0.75 | Modest lodgings in the perimeter or modern one
infrastructure within 5 km
(VF3d) 0.50 | Modest lodgings within 5 km
0.25 | Lodgings more than 5 km away
0.00 | Lodgings more than 10 km away
1.00 | Arrangement and modern services within the
perimeter
0.75 | Equipment and modern services outside the perimeter
z:;rrrvairéizment and 0.50 | Equipment or modern services outside the perimeter
(VF3e) 0.25 | Poor equipment
0.00 | Total lack of equipment
1.00 | <5km
Distance from 0.75 | 5-10 km
modern centres 050 | 11-25 km
with complex
services (VF3f) 0.25 | 26-50 km
0.00 | >50 km
1.00 | Centre of over 100 000 inhabitants within 25 km from
the geosite
Socio-economic 0.75 | Centre of over 50 000 inhabitants within 25 km from
feat'ures of the the geosite
rf\g/;’;g) 0.50 | Centre of over 25 000 inhabitants within 25 km
0.25 | Centre of over 10 000 inhabitants within 25 km
0.00 | Centre of less than 10 000 inhabitants within 25 km
1.00 | Permanent and complex exploitation
Status of current 0.75 | Complex seasonal exploitation
tourism 0.50 | Permanent and simple exploitation
exploitation ; .
(VF3h) 0.25 | Simple seasonal exploitation
0.00 | Simple occasional use
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1.00 | Complex international promotion

Site promotion 0.75 | National complex promotion
(VF3i)

0.50 | Regional promotion

0.25 | Local promotion

0.00 | The site is not promoted

1.00 | One major competition

Sport competitions 0.75 | More than one annual competition
(VF3j)

0.50 | One annual competition

0.25 | Occasional competions

0.00 | No competition in the perimeter

There are significant reevaluations in this group by including the scientific, cultural and
economic values, as part of the functional values, each of them being composed of a series of
features. Thus, it should be noted that the cultural relevance has been evaluated using specific
criteria for each of its features including historic, artistic, arhaelogical, arhitectural, etc.

In quantifying the scientific value, the separation of the criteria strictly related to
this value from the ones evaluating the geomorphologic value, avoiding therefore
duplication is very important. We also propose a different rating or grading of the criteria
that are common to other methods, assigning scores according to their true meaning.

The features evaluated in the assessment of the economic value have been selected
according to the relevance for tourism. Thus, some criteria used by other authors have been
avoided, for instance form of land ownership, which we consider irrelevant, as a private or
nationalized form does not have an impact upon the structure and the function of the geosite.

The structural value of each geosite is calculated using the following formula:
VF=VF1+VF2+VF3, where: VF = Functional value; VF 1 = Cultural value; VF 2 = Scientific
value; VF 3 = Economic (touristic) value. Similar to the previous group of values, each of
the mentioned values represents the sum of the specific criteria, for instance, the cultural value
has the following formula: F1 = VFla+ VF1b+ VFlc + VF1d + VFle + VF1f +VFlg

Another aspect to be taken into account is some factors acting restrictively on the
value and potential of the geosite. They will be assessed separately, since their value is
substracted in the final formula. Risks and vulnerability, the presence of factors that could
decrease the attractiveness of the site and economic activities or negatively charged
infrastructures are all restrictive attributes.

The numerical expression of restrictive attributes represents the sum of the
included parametres: AR=AR1+AR2+AR3+AR4 where AR = Restrictive attributes; AR1 =
Natural and anthropic risks; AR2 = Vulnerability; AR3 = Presence of economic activies
that might affect tourism; AR4 = Inaesthetic elements

Restrictive attributes

Table 3
1.00 | Non controllable risks
Natural and 0.75 | Potential distructive risks
anthropogenic 0.50 | Controllable risks
hazards (AR1)
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0.25 | Incipient risks

. 0.00 | No risc
Rest.r ictive 1.00 | The site can be destroyed
Attributes . -
0.75 | The site could be partially destroyed
AR Vulnerability 0.50 | The site could be strongly affected
(AR2) ' £Y

0.25 | The site is vulnerable but cannot be strongly affected

0.00 | The site is not vulnerable

1.00 | Industrial exploitation
Factors that could | (.75 | Logging
decrease the

attractiveness of —
the site (AR3) 0.25 | The exploitation of water resources

0.00 | No such factors

1.00 | Abandoned industrial infrastructure
Unsightly elements | (.75 | Industrial residues and waste
(AR4) 0.50 | Degraded buildings

0.25 | Minor unsightly elements

0.50 | Irrational farming

0.00 | No such elements

Thus, the global value of a geomorphosite is calculated using the following formula:
VG=VS+VF-AR, where: VG = Global value of the geomorphosite; VS = Strctural value of the
geomorphosite; VF = Functional value of the geomorphosite; AR = Restrictive attributes.

Considering the characteristics and criteria mentioned above, each of them having its
own scaling of the five units, we consider that the proposed method provides sufficient
posibilities of an accurate assessment of the geomorphosites in their relationship with tourism.

4. CONCLUSION

The applicability of this method was tested in the Trascau Mountains, where 93
geomorphosites were assessed. The first 20 were selected for further analysis, whose
aggregated properties reveal the following hierarchy (table 4.).

We notice among them the presence of various geomorphosites in terms of structure
and function, the importance of the intrinsic value for some elements: Turzii, intregaldelor,
Ramet and Aries Gorges, Huda lui Papara Cave, Vanatarele Ponorului, Pietrele Ampoitei, or of
the structural values for others: Coltii Trascaului, Pleasa Radmetului-Pleasa Cetii, Manastirii
Gorges, Piatra Craivii.

First 20 geomorphosites in the Trasciu Mountains

Table 4
Structural values || Functional Values
(1':11:' Geomorphosite VSI | VS2 | VS3 || VF1 | VF2 | VF3 || AR Total
1 Turzii Gorges 475 | 3,25 | 2,75 | 3,25 | 4,75 | 7,50 | 1,25 25,00
2 Coltii Trascaului 450 [ 3,75 | 1,00 | 3,75 | 425 | 7,75 | 1,75 23,25
3 Réametului Gorges 575 (2,75 225 | 1,75 | 475 | 6,25 | 0,75 22,75
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4 Ariesului Gorge 5,251 3,50 | 1,00 | 2,75 | 4,50 | 6,50 | 1,50 22,00
5 Pietrele Ampoitei 3,751 2,25 1,50 | 2,50 | 4,50 | 6,75 | 1,25 20,00
6 intregaldelor Gorge 4251250 | 2,25 | 1,75 | 4,00 | 4,50 [ 1,00 18,25
7 Pleaga Rametului - | 4,50 | 3,25 [ 2,00 | 2,50 | 3,75 | 4,50 | 2,75 17,75
Piatra Cetii
8 Vanatarele Ponorului 6,25 12251 125 | 1,50 | 3,75 | 4,00 | 2,00 17,00
9 Bedeleu Scarp 4,00 | 3,25 | 1,00 | 1,25 | 4,25 45 | 1,75 16,50
10 Piatra Craivii 3,00 [ 2,50 [ 1,75 | 3,50 | 4,00 | 3,00 | 1,25 16,50
11 Huda lui Papara Cave 4,751 2,75 | 1,75 | 0,50 | 3,50 | 4,25 | 1,75 15,75
12 Ighiu Lake 425 | 1,751 2,00 | 0,75 | 4,25 | 5,00 | 2,50 15,50
13 Dambau 4,50 | 3,00 | 0,75 | 0,50 | 3,25 [ 4,25 | 1,50 14,75
14 Ampoitei Gorges 2,50 | 1,50 | 2,00 | 1,75 | 2,75 | 4,50 | 0,50 14,50
15 Manastirii Gorges 2,00 [ 2,25 | 1,00 | 3,00 | 3,25 | 5,00 | 2,00 14,50
16 Coltesti fortress 1,75 | 1,50 | 1,00 | 3,00 [ 2,50 | 5,25 | 0,75 14,25
17 Corabia 4,00 | 3,00 | 0,75 | 0,50 | 3,25 [ 4,00 | 1,50 14,00
18 Piatra Bulbuci 4,00 [ 2,25 1,251 1,50 | 2,25 | 3,00 | 0,50 13,75
19 Ampoiului Gorge 2,75 | 2,00 | 0,50 | 1,50 | 3,25 | 5,50 | 2,00 13,50
20 Turului Gorge 3,251 2,00 | 1,75 ] 2,00 | 2,75 | 4,25 | 2,50 13,50

The application of the method revealed a hierarchy of the different types of

geomorphosites consistent with their structural and positional potential, which is a particularly
important fact in terms of decision making for planning and integrating these geosites within the
actual tourism practice.
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THE NATURAL GROWTH OF THE POPULATION OF ROMANIA
BETWEEN 1989 AND 2008

GR. P. POP!

ABSTRACT. — The Natural Growth of the Population of Romania between 1989 and 2008.
This paper takes into account the essential aspects regarding the evolution of the natural growth of
the population of Romania, focusing on the birth rate, the mortality and the natural increase or
decrease, between 1989 and 2008. Before analysing these issues, some general aspects related to the
period between 1930 and 1985 have been pointed out. It comes out that the birth rate was highest in
the years 1930 (31.4%o), 1967 (27.4%o), 1968 (26.7%o) etc., and lowest in the years 1966 (14.3%o),
1980 (18.0%o), 1985 (15.8%0) etc. Regarding the mortality, the highest values (closer to 20.0%o)
were maintained until the year 1950 (12.4%o), while afterwards the recorded values were around
10.0%o, and the lowest value was recorded in 1966 (8.2%o). Directly related to the birth rate and the
mortality rate in this period, the natural increase recorded important variations, as the highest rate
was registered in the years 1967 (18.1%o) and 1968 (17.1%o), because birth control had been
imposed in Romania in 1966, while the lowest rate was recorded in 1940 (7.1%o) and after 1975, for
example in the year 1985, when it was only 4.9% (table 1). During twenty years (1989-2008), the
period of time of the analysis of this phenomenon, the natural growth of the population of Romania
recorded an important alteration, due to the instauration of a new social and political system in the
country, and the cancellation of the birth control in Romania, after the December 1989 events. It
was for the first time in the demographic evolution of Romania when there was a transition from the
positive values to negative values of the natural growth of population. The turning point was the
year 1992, when this indicator recorded — 0.2%o (fig. 1). Analyzing generally, one notices that after
three years (1989-1991) of positive natural increase, for the next 17 years (1992-2008) there was a
constantly negative natural growth reaching the lowest value in 2002 (- 2.7%o), while values of less
than - 2%o or close to it were registered in the years 1996, 2003, 1997, 2001, 2004, 2005, etc.
Regarding the elements conditioning the natural increase, it comes out that the birth rate decreased
from 16.0%0 (1989) and 13.6%o (1990) to values around 10.1%0-11.0%o, in most of the analyzed
years, while the mortality reached the highest value in 1966 (12.7%0) and the lowest in 1990
(10.6%0). Within these limits the most frequent values were between 11.1-12.0%o, recorded in 12
out of the 20 analyzed years (table 2). Along with the specific characteristics at national level, this
paper brings into discussion aspects regarding the components of the natural growth of the
population of Romania, at the level of counties, for the years 1992, 1996, 2002 and 2008 (table 3).
Maps have been drawn up, focusing on the natural increase, for the years 1992 and 2002, selected as
turning points (fig. 2 and 3).

Keywords: Romania, counties, evolution, birth rate, mortality rate, natural increase.

1. INTRODUCTION

Under normal environmental and social-historical factors, the natural increase, in
which the birth rate plays the leading part, holds the essential role in the evolution of the
number of inhabitants of any inhabitable territorial entity. For this reason, it is important to

! Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
grigor@geografie.ubbcluj.ro
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study different aspects of the natural increase, stressing on the numerical and spatial
evolution of population during different periods of time. First, in order to highlight the
analyzed issue, we bring into discussion some of the most significant moments concerning
the natural growth of the population of Romania between 1930 and 1985 (table 1).

The natural growth of the population of Romania between 1930 and 1985

Table 1
Live births Deaths Natural increase Illlg?]gtl?ve::)l;: tll)lesr
Year
No. %o No. %o No. %o No. %o
1930 482084 31.4 272649 19.3 209435 14.8 84639 175.6
1940 414235 26.0 300722 18.9 113513 7.1
1950 426820 26.2 202010 12.4 224810 13.8 49795 116.7
1955 442864 25.6 167535 9.7 275329 15.9 34653 78.2
1960 352241 19.1 160720 8.7 191521 10.4 26680 74.6
1965 278362 14.6 163393 8.6 114969 6.0 12264 44.1
1966 273678 14.3 157445 8.2 116233 6.1 171243 46.6
1967 527764 274 179129 9.3 348635 18.1 24590 46.6
1968 526091 26.7 188509 9.6 337582 17.1 31317 59.5
1970 427034 21.1 193255 9.5 233779 11.6 21110 49.2
1975 418185 19.7 197538 9.3 220647 10.4 14498 34.7
1980 398904 18.0 231876 10.4 167028 7.6 11691 29.3
1985 358797 15.8 246670 10.9 112127 4.9 9191 25.6

Thus, the birth rate, usually indicated by relative values, recorded the highest
value in 1930 (31.4%o), and afterwards it began to decrease gradually, to 26.0%o in 1940, then
to 25.6%o in 1955 and recorded only 14.3%o in 1966, when the birth control was introduced in
Romania. As a result of this legislation (Decree No. 779 in the autumn of the year 1966), there
was an increase of the birth rate, up to 27.43%o in 1967. Later, this indicator (as a result of the
counter-reaction of the population to the above-mentioned decree) decreased to 15.83%o in
1985. The second component of the natural increase of the Romanian population, the mortality,
which recorded values of 19.3%o in 1930, 18.9%0 in 1940 and 12.4%o in 1950, decreased to
values under 10.0%o or just above the value of 10,0%o, between 1955 and 1988 (table 1).

Due to the above-mentioned birth and mortality rates (table 1), the natural increase of
the population was characterized by important variations between 1930 and 1988. Higher
values were recorded in 1930 (14.8%o), 1955 (15.9%0), and then it decreased to only 6.0%eo,
in 1965. As a result of this situation, as mentioned before, birth control was introduced in
1966, leading to exaggeratedly high values of the analysed indicator, 18.1%0 in 1967 and
17.1%o in 1967. At the same with the decrease of the birth rate, as the mortality rate was
rather constant, the natural increase gradually went down, from one year to another. Its
recorded value was 7.6%o in 1980 and 4.9%o. in 1985.
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The facts presented in the previous synthesis, which provide a general context of
the situation, allow the analysis of different means of expressing the phenomenon related to
the natural growth of the Romanian population (the birth rate, the mortality rate and the
natural increase) between 1989 and 2008. It is characterized by totally different conditions,
as compared to those before 1990, especially the period between 1966 and 1989. During
that period, the first component of the natural increase — the birth rate - was placed under
severe supervision by the social and political system of that time, which led to the recording
of very high values of the natural increase, three times higher in 1967 (18.1%o), and almost
three times higher (17.1%o) in 1968, than the value registered in 1965 (6.0%o).

2. THE NATURAL GROWTH OF THE POPULATION OF ROMANIA
BETWEEN 1989 AND 2008

In order to highlight the evolution of the natural growth of the Romanian population,
expressed by the following indicators — the birth rate, the mortality rate and the rate of
natural increase, it is necessary to mention the fact that during the first days of the
December 1989 events it ,,escaped” from the condition imposed by the Decree on birth
control in the autumn of the year 1966. The result was a substantial decrease of the
birth rate, in a very short period of time.

The natural growth of the population of Romania, between 1989 and 2008

Table 2
, 2 2 R
Years inh:l(::f;nts 2 § %o g %o g g %o
_ z £
1989 23151564 369544 16.0 247366 10.7 122238 5.3
1990 23206720 314746 13.6 247086 10.6 67660 3.0
1991 22760449 275275 11.9 251760 10.9 23515 1.0
1992 22788993 260393 114 263855 11.6 -3462 -0.2
1993 22755260 249994 11.0 263323 11.6 -13329 -0.6
1994 22730622 246736 10.9 266101 11.7 -19365 -0.8
1995 22680951 236640 10.4 271672 12.0 -35032 -1.6
1996 22607620 231348 10.2 286158 12.7 -54810 -2.5
1997 22545925 236891 10.5 279315 12.4 -42424 -1.9
1998 22502803 237297 10.5 269166 12.0 -31869 -1.5
1999 22458022 234600 10.4 265194 11.8 -30594 -1.4
2000 22435205 234521 10.5 255820 114 -21299 -0.9
2001 22408393 220368 9.8 259603 11.6 -39235 -1.8
2002 21794793 210529 9.7 269666 124 -59137 2.7
2003 21733556 212459 9.8 266575 12.3 -54116 -2.5
2004 21673328 216261 10.0 258890 11.9 -42629 -1.9
2005 21623849 221020 10.2 262101 12.1 -41081 -1.9
2006 21584365 219483 10.2 258094 12.0 -38611 -1.8
2007 21537563 214728 10.0 251965 11.7 -37237 -1.7
2008 21504442 221900 10.3 253202 11.8 -31302 -1.5
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In order to get to know better the analysed phenomena (birth rate, mortality rate
and natural increase), first we provide an analysis at national level for the period 1989-2008
(table 2 and fig. 1). Then, the analysis will take into account the various territorial expressions
of the phenomenon, by highlighting the territorial distribution of the natural increase at county
level for the years 1992, 1996, 2002 and 2008 (table 3) and of the years 1992 and 2002, also
at county level (fig. 2 and 3).

2. 1. The natural growth of the population at national level

It is very well highlighted due to the synthesis provided by tables and figures (table 2
and fig. 1), which emphasize the basic characteristic features of the birth rate, mortality rate and
the rate of natural increase for the 20 years of the period 1989-2008, at national level.
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Fig.1. The natural growth of the population of Romania between 1989 and 2008.

2. 1. 1. The birth rate (live-births/l000 inhabitants) is an essential element of the natural
increase of the population. Relatively normal, it maintained the characteristics of the previous
period, as the values were higher in 1989 (16.0%0) and 1990 (13.6%o). Then it recorded values of
11.9%0 and 11.4%o during the following two years (1991 and 1992). During the next years, the
birth rate, except for the 2001-2004 period (9.7-10.0%), registered values between 10.1 and
11.0%o. It comes out that the highest recorded birth rate was 16.0%o (369544 live-births in absolute
numbers) in 1989, while the lowest value of the birth rate was 9.7%o (210529 live-births), in 2002.
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2. 1. 2. The mortality rate (deaths/1000 inhabitants). As for the second element of the
natural increase — the mortality rate — during the twenty analyzed years (1989-2008), one may
notice that it recorded similar values. The highest value was 12.7%o in 1996 (286158 deaths) and
the lowest value was 10.6%o in 1990 (247086 deceased persons). Regarding the frequency of the
years within these limits, one remarks that the values of the mortality rate varied between 12.1
and 13.0%o in five years (25%), between 11.1 and 12.0%o in 12 years (60%) and between
10.1 and 11.0%o in three years (15%) (table 2).

2. 1. 3. The rate of natural increase of the population of Romania between 1989 and
2008, representing the difference between the birth rate and the mortality rate, was characterized by
positive values during the first three years of the analyzed period (5.3% in 1989, 3.0% in 1990 and
1.0% in 1991). Then, for the first time in the history of geodemography in Romania, in 1992, it
recorded a negative value of -0.2%e that came out from the birth of 260393 people (11.4%o) and the
death of 263855 people (11.6%o), so that the absolute value of the natural increase was -3462.

During the following years, the rate of natural increase continued to record negative
values. The lowest registered value was -2.7%o (9.7%o, 210529 live-births and 12.4%o, 269666
deaths) in 2002. Values under -2.0%o0 were also recorded in 1996 and 2003 (-2.5%o), while
values above -1.0%o characterized the years 1993, 1994 and 2000 (table 2).

2. 2. The natural growth of the population at county level

Naturally, the natural growth of the population, analyzed at county level as compared to
the more general level of Romania, is characterized by rather different values from one situation to
the other. In order to better highlight the essential features regarding the analyzed issue, the
statistical data have been aggregated in synthetic tables, concerning the years 1992, 1966, 2002 and
2008 (table 3). Based on these data, maps have been drawn for a better cartographic view of the
analyzed phenomenon (fig. 2 and 3) for the years 1992 (when a negative rate of natural increase
was for the first time recorded in Romania, -0.2%o) and 2002 (when the highest negative value of
the rate of natural increase at national level was recorded, -2.7%o).

Starting from the synthesis presented in the two materials (table 3 and figures 2 and 3),
we consider that it is appropriate to detail the issue concerning the birth rate, mortality rate and the
rate of natural increase, for the years 1992, 2002 and 2008, at county level, making also reference
to the geographical-historical provinces in certain cases. As for the year 1996, the readers who are
interested will have the opportunity to analyze the issue themselves (based on table 3).

2. 2. 1.The components of the natural growth of the Romanian population in 1992

The birth rate of the analyzed year was 11.4%o at the level of Romania. The highest values
were recorded in the counties of Suceava, 15.2%o and Vaslui, 14.5%o (both of them in Moldova),
Bistrita-Nasaud, 14.2%o (Transylvania) and Maramures, 14.1%o0 (Maramures), while the lowest
values were registered in Bucharest', 7.9%o and the counties of Cluj, 10.0%o, Brasov, 9.9%o
(Transylvania) and Braila, 9.6%0 (Muntenia). Other eight counties had high values of the birth rate
(12.1-14.0%0): Bacau, Botosani, lagi, Neamt and Vrancea (Moldova), Salaj (Transylvania), Satu
Mare (Maramures) and Gorj (Oltenia). The other 25 counties of Romania had a birth rate between
10.1-12.0%o, around the national average value. At the level of the geographical-historical provinces,
they lie in Transylvania (Alba, Covasna, Harghita, Hunedoara, Mures and Sibiu), Banat (Arad, Caras-
Severin and Timis), Crisana (Bihor), Moldova (Galati), Dobrudja (Constanta and Tulcea)

' T, ogether with Ilfov Agricultural Sector.
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Muntenia (Arges, Buzau, Calarasi, Dambovita, Giurgiu, lalomita, Prahova and Teleorman)
and Oltenia (Dolj, Mehedinti, Olt and Valcea).

The mortality rate, with a value of 11.6%o at national level, is characterized by
highest values in two of the counties located in the West, Arad (15.7%e) and Bihor (14.5%o),
and another one in North-West, Salaj (14.2%o), situation determined by the phenomenon of
population ageing, and two counties in the South, Teleorman (15.5%0) and Giurgiu (15.4%o),
because of the high infant mortality rate. Values of the mortality rate below 10.0%o have been
recorded in seven counties: Bacau (9.4%o), Galati (9.2%o), lasi (9.2%0) and Neamt (9.9%o), in
Moldova, Bistrita-Nasaud (9.9%o) and Brasov (9.0%o) in Transylvania. These low values were
generally caused by the phenomenon of rejuvenation of the population of these counties.

In 19 of the 41 administrative units of Romania, the mortality rate is comprised between
10.1 and 12.0%0: Alba, Harghita, Hunedoara, Mures and Sibiu (Transylvania), Maramures
(Maramures), Suceava, Vaslui and Vrancea (Moldova), Tulcea (Dobrudja), Arges, Braila,
Dambovita, Prahova and Bucharest (Muntenia), Gorj and Valcea (Oltenia), while in 10 the
mortality rate is between 12.1-14.0%o: Timis and Carag-Severin (Banat), Satu Mare (Maramures),
Botosani (Moldova), Buzau, Calarasi and lalomita (Muntenia), Dolj, Mehedinti and Olt (Oltenia).

The rate of natural increase, analyzed at county level and sometimes at the level
of the geographical-historical provinces, recorded rather different values from one situation
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Fig. 2. The natural increase rate of the Romanian population, in 1992 (the names written in capital
letters are counties, while those written in lower case are the corresponding county seats).
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to the other compared to the national average of — 0.2%e. First, one should notice the presence of
positive rates of natural increase in 20 Romanian counties. Its values were comprised
between 0 and 2.0%o in Hunedoara, Sibiu, Bragsov and Harghita (Transylvania), Botosani and
Vrancea (Moldova), Tulcea and Constanta (Dobrudja), Dambovita and Arges (Muntenia),
Valcea and Gorj (Oltenia), with a minimum of 0.2%o, in Hunedoara and Vélcea, then between
2.1 and 4.0%o in Maramures, Neamt and Galati and between 4.1 and 5.0%. in Bistrita-
Nasaud, Suceava, lasgi, Bacau and Vaslui (fig. 2).

In the other 20 counties and Bucharest municipality, the rate of natural increase
recorded negative values, between -0.3%o (Alba County) and -5.4%o (Arad County). Values
comprised between 0 and -2.0%o0 were recorded in the counties of Satu Mare (Maramures),
Salaj, Cluj, Alba, Mures and Covasna (Transylvania), Prahova, Buziu, Briila, Ialomita and
Caldrasi (Muntenia), Olt and Mehedinti (Oltenia). Values between -2.1 and -4.0%0 were
registered in Bucharest municipality and in Dolj, Caras-Severin, Timis and Bihor counties.
Values between -4.1 and -6.0%0 were recorded in Arad (-5.4%o), Teleorman (-5.1%o) and
Giurgiu (-4.1%o). These highly negative values are caused either by the high proportion of
elderly people or the high infant mortality rate.

2. 2. 2. The components of the natural growth of the Romanian population in 2002

These elements have continued to evolve in a negative direction as compared to
1992 (a birth rate of 11.4%o, a mortality rate of 11.6%o and a natural increase rate of -0.2%o),
so that in the year 2002, because of a birth rate of only 9.2%o and a mortality rate of 12.4%o,
the rate of natural increase recorded the highest negative value between 1992 and 2008, -
2.7%e. Of course, comparing this national average rate to the birth rate, the mortality rate and
the natural increase rate in the administrative units of Romania, one notices significant
differences from one situation to another, as follows (tab. 3 and fig. 3).

Thus, the birth rate, with a national average of 9.7%e, recorded the lowest values in
Bucharest municipality (7.6%e), Teleorman (7.7%o) and Cluj (8.0%0) counties, and the highest
values in four of the eight counties of Moldova: Vaslui (13.0%), Botosani, lasi (each with 12.9%o)
and Suceava (12.2%o). Between the limits of the low birth rate values, recorded in three counties,
and the high birth rate values, recorded in four counties, 23 of the Romanian counties registered
values of the birth rate between 8.1-10.0%e, including most of the counties of Muntenia (Arges,
Briila, Buzau, Dambovita, Giurgiu, [lfov and Prahova). All five counties of Oltenia (Dolj, Gorj,
Mehedinti, Olt and Valcea), the three counties of Banat (Arad, Carag-Severin and Timis), the two
counties of Dobrudja (Constanta and Tulcea), while only four of the ten counties of Transylvania
(Alba, Bragov, Hunedoara and Sibiu), and only two in Moldova (Galati and Vrancea) had such
birth rate values. On the other hand, one may notice that the group of the counties, twelve in
number, which recorded a birth rate between 10.1-12.0%o, are present in Transylvania (Bistrita-
Nasaud, Covasna, Harghita, Mures and Salaj), Crisana (Bihor), Maramures (Maramures and
Satu Mare), Moldova (Bacau and Neamt) and Muntenia (Calarasi and Ialomita).

The analysis of the second element of the natural growth of the population of
Romania for the year 2002 — the mortality rate - highlights the fact that most of these values
are grouped around the national average of 12.4%e. In 17 of the counties of Romania the
recorded values are between 10.1 and 12.0%o.: Bacau, Galati, lasi (10.4%.), Neamt, Suceava,
Vrancea (Moldova), Bistrita-Nasaud, Brasov (10.3%o, the lowest value at national level),
Covasna, Harghita, Sibiu (Transylvania), and also the municipality of Bucharest and the
counties of Arges, Gorj, Timig, Maramures and Constanta (10.6%o). 19 Romanian counties
recorded values between 12.1 and 14.0%.: Braila, Buzdu, Dambovita, lalomita, Ilfov,
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Prahova (Muntenia), Mehedinti, Valcea (Oltenia), Caras-Severin (Banat), Bihor (Crisana),
Satu Mare (Maramures), Alba, Cluj, Hunedoara, Mures, Salaj (Transylvania), Botosani, Vaslui
(Moldova) and Tulcea (Dobrudja). Values of the mortality rate above 14.0%o were recorded in
Cilarasi (14.2%o), Arad (14.4%0), Dolj and Olt (each with 14.7%o.), Giurgiu (16.3%0) and
Teleorman (18.1%o, the highest value on national level). This situation is due to the infant mortality
rate (in the counties of Teleorman, Giurgiu, Olt etc.) and to the high number of elderly people (Arad).

The rate of natural increase of the Romanian population, as a direct consequence
of the evolution of the birth rate and the mortality rate, reached the lowest value of the
analyzed period in the year 2002, when it recorded -2.7%o.
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Fig. 3. The natural increase rate of the population of Romania, in 2002 (the names written in capital
letters are counties, while those written in lower case are the corresponding county seats).

Compared to the mentioned national average, there are several different situations
from one unit to another at the county level in the year 2002. First, one may notice that only
four of the administrative units of Romania recorded a positive rate of natural increase:
Bistrita-Nasaud (0.2%o), Vaslui (0.9%o), Suceava (1.4%o) and lasi (2.5%o). All the others (38
in number) recorded negative values of the rate of natural increase of the population.

There are some specific characteristics regarding the ways in which the negative
values of the natural increase rate are expressed in numbers and territory:

- in numbers, the values start from -0.1%e (Botosani County), then -0.2%o (Bistrita-
Nasaud), -0.5%o (Bacau and Covasna) and -0.8%o (Constanta) The group of counties with values
between -1.0 and -2.0%o includes Maramures, Sibiu, Bragov, Harghita, Neamt, Galati and Gorj.
Afterwards, leaving apart the counties with values between -2./and -4.0%o and between -4.1 and
-6.0%o, the values reach -6.2%o in Olt County and -7.4%o in Giurgiu County. The lowest value
was recorded in Teleorman County: -10.4%o (7.7%o the birth rate and 18.1%o the mortality rate);
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- most of the Romanian counties (18 in all) recorded values between -2.1- -4.0%o.
They may be found in all the geographical-historical provinces of Romania: in Transylvania
(Alba, Hunedoara, Mures, Salaj), Banat (Caras-Severin, Timis), Crisana (Bihor), Maramures
(Satu Mare), Moldova (Vrancea), Dobrudja (Tulcea), Muntenia (Arges, Calarasi, Dambovita,
Ialomita, Ilfov, Prahova and Bucharest municipality, the latter with a natural increase rate
of -3.8%o) and Oltenia (Valcea);

- values of the rate of natural increase between -4.1 and - 6.0%0 were recorded in
only six of the Romanian counties, as following: Dolj (-5.9%o), Arad (-5.4%o), Mehedinti
(-4.8%0), Cluj (-4.5%0), Buzau (-4.4%o) and Braila (-4.1%o).

2. 2. 3. The components of the natural growth of the Romanian population in 2008

The comparison of the values of these elements with those of the previous years
(1992, 1996 and 2002) indicates that in some cases, they are very similar or even equal,
while in other cases there are quite obvious differences, especially concerning the rate of natural
increase. Compared to the years 1996 and 2002, one may notice a certain ,,restoring” of the
rate of natural increase in 2008. Onward, in a necessary synthesis for this situation, several
aspects regarding the territorial distribution of the
birth rate, the mortality rate and the rate of natural
increase are shown, for the year 2008 (table 4).

Regarding the birth rate, one notices that

The components of the natural growth
of the population of Romania, in the

years 1992, 1996, 2002 and 2008 (%o)

Vears | Birth | Mortality ?:tlz:al gineteen of the Rz)rr.lanian countie.s recorded valu;s

rate rate increase etween 8.1-10.0%o0: Alba, Cluj, Hunedoara (in
1992 114 11.6 ~02 | Transylvania), Arad, Caras-Severin (Banat), Galati,
1996 10.2 12.7 -2.5 | Neamt (Moldova), Tulcea (Dobrudja), Arges, Braila,
2002 9.7 12.7 -2.7 | Buziu, Dambovita, Giurgiu, Prahova (Muntenia),
2008 10.3 118 -1.5 | Dolj, Gorj, Mehedinti, Olt and Valcea (Oltenia). Other

19 counties recorded values between 10.1-12.0%o.
According to the geographical- historical provinces, they are: Bistrita-Nasaud, Bragov, Covasna,
Harghita, Mures, Salaj and Sibiu; Timis; Bihor (Crisana), Maramures, Satu Mare (Maramures);
Bacau, Botosani, Vaslui and Vrancea; Constanta; Caldrasi, lalomita and Bucharest City (10.7%o).
The lowest values of the birth rate are specific to Teleorman County, with only 7.7%o, and the
higher values of the birth rate were recorded in the counties of Iasi (12.8%o), Ilfov (12.3%0) and
Suceava (12.1%eo).

As for the mortality rate, it comes out that there is a quite obvious homogeneity at
the level of administrative units. 22 of the Romanian counties have a mortality rate between
10.1 and 12.0%.: Alba, Bistrita-Nasaud, Cluj, Covasna, Harghita, Mures and Sibiu (Transylvania),
Timis (Banat), Maramures (Maramures), Bacau, Galati, Neamt, Suceava, Vaslui and Vrancea
(Moldova), Constanta and Tulcea (Dobrudja), Arges, llfov, Prahova, (Muntenia), Gorj and
Vilcea (Oltenia). Other 13 are comprised in the interval 12.1-14.0%.: Hunedoara and Salaj;
Arad and Caras-Severin; Bihor (Crisana), Satu Mare (Maramures); Botosani; Braila, Buzau,
Calarasi and lalomita; Dolj and Mehedinti. Below the analysed intervals, the lowest values of
the mortality rate were recorded in the counties of lasi (9.9%0), Brasov and Bucharest
municipality (each with 10.0%o). Above these values, a mortality rate of more than 14.0%o
was registered in four of the counties of Muntenia: Olt (14.1%o), Dambovita and Giurgiu
(each with 15.7%o) and Teleorman (16.8%o). This situation is determined by the high infant
mortality of these areas.
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The rate of natural increase of the year 2008 (-1.5%o), as it comes out from the
data presented in tables 3 and 4, registered a visible revival compared to the one recorded in
2002 (-2.7%o). This situation is reflected in the values it had at the level of Romanian counties
and there is an opportunity to highlight several specific aspects:

- in ten of the counties, there were rates of natural increase of 0.0%o (Covasna and
Harghita), of 0.1-1.2%o in Bistrita-Nasaud, Brasov, Sibiu, Maramures, Suceava, Constanta
and Ilfov, while in Iasi, where the rate was positive in all analysed years, it reached 2.9%o;

- in 15 counties, the rate of natural increase had values between -0.2 and -2.0%o: Clyj,
Mures, Salaj, Timis, Bihor, Satu Mare, Bacau, Botosani, Galati, Neamt, Vaslui, Vrancea,
Bucharest municipality, lalomita and Gorj, while in other ten between -2.1 and -4.0%.: Alba and
Hunedoara, Arad and Caras-Severin, Tulcea, Arges, Buzau, Calarasi and Prahova, and Valcea;

- a rate of natural increase below -4.0%o is specific to four counties of Muntenia:
Braila (-4.4%0), Dambovita (-5.7%o), Giurgiu (-5.7%o) and Teleorman (-9.1%o, the highest in
all analysed years) and three of Oltenia: Olt (5.9%o), Dolj (-4.7%o) and Mehedinti (-5.2%o).

3. CONCLUSIONS

The analysis of the manner in which the components of the natural growth of the
Romanian population evolved between 1989 and 2008 highlighted several significant features:

- at national level, starting with the liberalization of birth control (at the end of
December 1989), the birth rate gradually decreased from 16.0%o in 1989 to 11.4%o in 1992,
while the mortality rate increased from 10.7%o to 11.6%o. The result of this evolution was the
recording, for the first time in the geodemographic evolution of Romania, of a negative rate of
natural increase of -0.2%o in 1992, compared to 5.3%o in 1989 (table 2);

- due to the corresponding values of the birth rate and mortality rate, the rate of
natural increase reached values of -2.5%o in 1996, then -2.7%o in 2002 and -1.5%o in 2008;

- compared to the situation of the natural growth of the population of Romania
(birth rate, mortality rate and the rate of natural increase), considered to be level 1, at the
next two levels, those of the geographical-historical provinces and the counties, there are
significant differences from one case to another, that were detailed in the above analysis
and stand out easily from the synthesis performed in table 3.
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THE POPULATION OF BRAN AREA VILLAGES AFTER 1990 AND
SOME ASPECTS OF THE GEODEMOGRAPHIC RISK

A.NITA'

ABSTRACT. — The Population of Bran Area Villages after 1990 and Some Aspects of the
Geodemographic Risk. The villages in Bran area developed close to Brasov city, in an intensely
travelled Trans-Carpathian corridor, and for a long time they were situated at the border of two
states and even empires. For all that, a reduced division of labour for long periods of time
favoured their common evolution and the development of the same needs. In consequence, we
may say that, from regional point of view, they outline the ethnographic mental space (P. Cocean,
2002, p. 58) of Bran area. The development in the same relief conditions led to similarities in
social and economic characteristics, the sheepherding being the main occupation of their
inhabitants. Even after that activity fell into decay, the newer ones (starting with the exploitation
of the forest at the end of the 19™ century and ending with the development of rural tourism in the
last two decades) were also common activities, developed in all the villages, with a strong base in
their ethnographic characteristics. Common activities led, first to similar typology of the
components of settlements (patterns or built-up area, population and lands) and then, to strong
connections, not only by administrative relations but by economic and demographic ones too.
Those connections created a local settlement system (1. Ianos, J. B. Humeau, 2000, p. 99) which
by its traditional external relations is included in the regional settlement system of Brasov city.
Administratively, the settlements are grouped in three communes. Downstream to upstream, they
are: Bran, including the villages Bran (made up by the old villages Bran and Poarta), Simon and
the two villages from Sohodol Piedmont, Predelut and Sohodol; Moieciu, with the villages
Moieciu de Jos (the commune seat), Cheia, Drumul Carului, Magura, Moieciu de Sus and
Pestera; Fundata, with the villages Fundata, Fundatica and Sirnea.

Keywords: Bran, corridor, birth rate, death rate, emigration, immigration, population decrease,
population ageing, primary production, rural tourism, risk, median age, childbearing
age, general fertility rate, population pyramid.

1. INTRODUCTION

The Bran area villages are located in Bran Corridor (the North-East part of Bran —
Rucér — Dragoslavele Corridor, downstream the watershed) and in Sohodol Piedmont (South-
West of Brasov Depression). The relief opens as an amphitheatre, descending from Giuvala Pass
to Brasov Depression, and consists of two levels: one of the Bran Platform (corresponding to
Gornovita levelling surface in Southern Carpathians) and Sohodol Piedmont, on whose smooth
table lands the settlements have scattered households, and the other one, of the intense deepened
valleys, where the settlements have a concentrated texture.

! Babes-Bolyai University, Faculty of Geography, University Extension Gheorgheni, Romania,
e-mail: nitaadrian@hotmail.com.
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2. THE EVOLUTION OF THE NUMBER OF INHABITANTS BEFORE 1990

Like other areas at the edge of Brasov Depression (Gura Cheii — Rasnov and the
depressions of Baraolt and Intorsura Buziului), the oldest traces of habitation in the entire
inner Carpathians Curvature were found in Bran Corridor. In The Big Cave and in The
Small Cave from Pestera (The Cave) village, traces were discovered attesting the habitation
even since the Middle Palaeolithic (about 30 000 years B.P.), by Homo neanderthalensis,
and since the Upper Palacolithic (about 25 000 — 10 000 years B.P.), by Homo sapiens fossilis
(The Small Cave). Other findings from the same periods were examined by archaeologists
in the cave of Valea Coacazii (Currant Valley, in Sirnea village) and around Moieciu de Jos
village (open air findings). In The Big Cave pottery was also found attesting the continuous
habitation from Neolithic until the first culture of the Iron Age, Hallstatt, and even during
the 3" and 4™ centuries A.D. (probably in those last times the cave represented a temporary
refuge for the inhabitants of the village in vicinity).

The Bran — Rucér — Dragoslavele Corridor is not only an ancient area of habitation, but
one of intense Trans-Carpathian transit as well. The Roman denarius thesaurus (from 172/171
B.C. 38 B.C.) discovered at Bran, on the road connecting the main town of the Dacians in
Barsa Land, Cumidava (today Rasnov), with the South of Europe, dates from the second
culture of the Iron Age, La Téne. The small Roman military camp (burgus type) at Drumul
Carului, located on the road that followed the Roman border (7ransalutanus limes) between
Résnov and Jidova (today, Apa Sératd, Campulung town), dates since Roman times. Around
this camp some findings were also unearth dating from Neolithic, in secondary position, FI.
Costea considering that they remained in the area during their transport towards South
(2004, p. 22 — 23). At Poarta another newer monetary thesaurus was discovered dating from the
3™ and 4™ centuries A.D. From those times also dates the ceramics discovered at Pestera.

During the migrations in the first millennium, the main event in Bran Area villages
was the setting of the Slavs, in colonies close to Romanian settlements (in two waves, in the
6" and 7" to 8" centuries). At Bran, the process is at all sustained by the two toponyms, Bran
and Poarta. For the northern Slavs, the term bran means gafte. The Latin term porta (gate),
from which derived the Romanian name Poarta, translated by the Slavs at their arrival, had also
the sense pass or gorge. Finally, both names came from the pass before which the Romanian
village and the Slavic colony developed. S. Puscariu (1977) explained the preservation of the
Slavic name by the responsiveness of Romanians to neologisms, preferring the most expressive
term (p. 48), and by their wish to avoid ambiguity in spoken language (p. 52). The setting of
an important Slav contingent in the area is proven by the presence of numerous other Slavic
toponyms, among which the oiconyms Sohodol, Predelut and Pestera.

At the beginning of the next millennium (the 13" century), German and Hungarian
populations were colonised nearby. Such changes led also to the first written documents showing
the settlements. Bran village is attested in 1367 as feudal possession. During the Middle Ages,
it will evolve as a feudal possession or with parts under feudal institutions, such as Bran
Castle (built up until 1377). The main economic activity was sheepherding (mainly the double
pendulant sheepherding and lesser and for a shorter period, the transhumant sheepherding —
N. Dunaére, 1972, p. 192); this activity preserved the village typology (village with scattered
households, in the opinion of important ethnographers and geographers, like Romulus Vuia or
Ion Conea, the ancient type of the Romanian village) and the architectural type of the household,
resembling to a small wooden fortress (“The shelters represent the primal type of the old-
fashioned house, created here too from the need of weaning the animals as tight as possible to
the man’s housing”, N. Orghidan, 1929, p. 239).
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Still, Bran Corridor keeps its role as the main communication gate towards the capital
cities of Walachia, with the only wagon road crossing the Carpathians in this area, aspect reminded
by the toponym Drumul Carului (The Wagon’s Road). Its importance will diminish after the
opening of the road on Timis Valley, through Predeal Pass, and especially of the railroad there.

Since the end of the 18" century date the first high scale cartographic documents
representing the villages in Bran Corridor; there all the villages of today were present, with
their households scattered on the smooth table lands as well as in the valleys. The first
registrations of the number of inhabitants also date since then, though truly modern
censuses were performed starting since 1850 only (table 1).

In the first part of the analysed interval (table 1), until the beginning of the 20™ century,
the area of Bran villages was in a full economic reorganization process. On the one hand, the

inhabitants quit sheepherding as

The Evolution of the Number of Inhabitants main activity (because of extension

In Bran Communes of arable land in Romania and

Table 1 Transylvanian Depression) and

Year Bran Moieciu | Fundata | Total on the other, they opted for local
1850 3896 3403 1629 8 928 industries which depended on wood
1910 4132 3985 1720 9 837 exploiting, primary processing and

transporting. These activities took

1930 4737 4347 1984 11 068 high proportions between the two
1966 5511 5384 1903 | 12798 world wars. But since then, a part of
1977 6 029 5763 1775 13 567 the population was attracted, by
1992 5692 5171 1324 | 12187 commuting,  towards  other
2002 5200 4734 1008 11 084 industries, especially from Bragov

City and Barsa Land. During the
socialist industrialization, part of
the active population sets in the close industrial settlements, mainly in Brasov City. Still, a
high natural increase rate supported the growth of the number of inhabitants. By the end of
the communist regime, the birth rate reduced and because of the reduction of some forest
activities too, there was a migration process towards the near industrial areas. This finally
led, for the first time in the analysed interval, to the decrease of the number of inhabitants.

3. THE EVOLUTION OF THE NUMBER OF INHABITANTS AFTER 1990

In 1991, in two of the three communes, Bran and Moieciu, there was a growth of the
number of inhabitants; on the background of the new economic and social conditions, a part
of the previously left people resettled there. After 1991, the number of inhabitants follows a
downward trend, with small periods of returning in the case of Bran commune. In this last
interval, the population decreased by 12.5%, the process being as intense as the villages composing
the communes are more isolated and distant from the main city in the area, Bragov City
(Bran, -7.5 %, Moieciu, -11.8 %, Fundata, -36.5 %).

3. 1. The natural growth

From this point of view, every one of the three communes had a different evolution.
The most negative situation is found in Fundata commune where, because of its isolation
and intense population ageing, the differences between birth rates and death rates were very
high, in favour of the second ones since 1991. On average, for the interval starting in 1990,
the birth rate value was 6.1 %o, and the death rate one, 18.2 %o.
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In Bran commune too one can find a birth rate lower than the death rate (except
1991) but, unlike the case of Fundata commune, here the situation was generated not as
much by the population ageing, as by its behaviour closer to the urban one. This behaviour
is the result of intense development of third economic activities sector and has low values
of birth rate and medium values of death rate. For the whole analysed period, the birth rate
value was 8.7 %o, and the death rate one, 12.2 %o.

Although with a small advance for the death rate, in Moieciu commune the values
of the two indicators were the closest: birth rate average value was 11 %o, and the death rate
one, 11.3 %o. The situation was the effect of a higher stability of population, closer to the
archaic living than the one in the commune downstream; here the tourism and other tertiary
activities developed later (A. Nita, 2009). The natural increase rate was positive between
1990 and 1993 and in 1998, 2000 and 2006.

Summing all the communes, the death rates registered constant values, without
spectacular growths. For the birth rates, one can see a decreasing trend, still more intense
until the half of the first decade, times with important social and economic changes in the
whole country. For the entire interval, the natural increase rate was positive in 1990 and
1992 only; otherwise, it oscillated around the medium value, -2.9 %o.

3. 2. The migration rate

In terms of migration rate, the three communes recorded significant differences too.
Once again, Fundata commune registered the most negative values, with the highest emigration
rate. Also, one can find a constant immigration rate growth, in 2000 and 2007 the migratory
growth rate being even positive. The situation can be explained by that in the last years the
commune became an important target for those who built up family or holiday houses and
retired here at the end of their economic activity. For the whole period, the emigration rate
was 30.3 %o and the immigration one, 7 %o.

The migratory growth rate was negative in Moieciu commune too, though with
lower values: medium emigration rate, 17.9 %o, medium immigration rate, 9 %o. Still, in this
case too one can find, along the interval, a decrease of emigration rate while the immigration
rate remained around the average, to the end the two indicators approaching.

In Bran commune, though the migratory growth was slightly negative in average
(resulted from an average emigration rate of 11.9 %o and an average immigration rate of
11.3 %o), one can find that for the most of the interval (1992 and the periods 1994 — 1998,
2000 — 2001 and 2004 — 2008) it was positive. The negative value of the average was because of
the massive emigration in 1990, in the newer social and economic conditions, phenomena
recorded in all the communes in Barsa Land (A. Nitd, 2007).

As a sum, in Bran communes the migratory growth rate was negative, resulted
from a medium immigration rate of 9.9 %o and a medium emigration rate of 16.2 %o. Still, after
1992 the emigration rate oscillated around the average, in the last five years maintaining
under it, while the immigration rate had an upward trend.

3. 3. The population growth

On the whole, the population decreased in Bran area communes. The natural
increase rate registered a downward trend, more intense in Bran commune and less intense in
Moieciu commune. But the migratory growth rate had, generally, an upward trend, which
made it positive or zero in the last two years of the interval. Totalizing the two, one can find
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that, although the population growth rate became positive in two years only and only in Bran
commune (2001 and 2007), since 2002 it had an upward trend, supported by the growing of
migratory growth rate in all the communes and of the natural increase rate in Moieciu.

By villages, based on 1992 and 2002 censuses, the highest decreases took place in
the isolated villages, especially from Fundata commune, and in the small villages (Sirnea, -
31.8 %, Fundatica, -21.8 %, Fundata, -21.8 %, Drumul Carului, -22.5 %, Pestera, -17.3 %,
Magura, -13 %), but in Bran village too, -12.2 %. The only village registering a positive
growth was Predelut, by one inhabitant (0.1 %).

4. CHANGES IN THE STRUCTURES OF POPULATION

Considering the high weight of Romanian and Christian-Orthodox population in Bran
area villages, the population evolution described above produced major changes especially in
gender and age structures, and in the weight and the structure of active population.

4. 1. The gender structure

Summing all Bran Communes, for the entire interval the femininity index remained
around the equilibrium value, with an average of 100.3 women/100 men. Still, the index had a
different evolution for every one of the three communes (fig. 1).
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Fig. 1. The evolution of femininity index in Bran Communes, after 1990.

The highest values were registered at the beginning of the 1990s, in Fundata commune
(116.4 in 1990), because of its isolation. The remoteness led to high emigration rates (men having
a higher mobility than women), to high weights of population working in primary production
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and, finally, to population ageing (women having a higher proportion in the elderly category).
After that period, because of the immigration phenomena growth, the femininity index values
decreased to the lowest in all the three communes: 94.6 in 2002 and 95.9 in 2008.

In Bran commune, contrarily, the femininity index increased, but the phenomenon had
not the proportions of the one in the previous commune. The small increase is the result of birth
rates decreasing (the number of new born boys is higher than the one of the girls) and of positive
emigration rate (men have a higher mobility). Bran commune bounds for activities of third
economic sector, mostly women specific.

In Moieciu commune the femininity index evolved directly linked to the population
movement too. Thus, in the first year after 1990, when the birth rate was high, the femininity
index was below 100, though the emigration also had high values (as well as in the other
communes). Then, when the emigration stabilized at a high value and the birth rate decreased,
the index value surpassed 100. Once the immigration and emigration rates approached, the
femininity index fell below 100 again.

Though the femininity index evolution was different for every commune, one can say
that, generally, the increasing immigration rate led to increases of the weight of men, less in
Bran commune, with higher weight of tertiary economic activities.

At the village level, based on the 2002 census data, the highest values of femininity
index were in the villages composing Bran commune, with high share of population active in
tertiary economic activities (the commune has also one of the highest rates of university and
post-secondary school graduates in the rural of Brasov County, the third after the communes in
close vicinity of Brasov city, Cristian and Sanpetru). High weights of women are also found
in the other two commune centres.

4. 2. The age structure

Between the last two censuses, in all the villages of Bran area the weight of the
young decreased, and the one of the elderly increased (table 3), mostly because of the
decrease of birth rate. The most important decreases of the young were registered either in
the isolated villages, with important weight of elders (in Fundatica it reduced by 16 pp,
namely by 101.2 %), either the villages affected by emigration (in Cheia, the weight of the
young reduced by 10 pp, namely, by 42.5 %). Significant decreases experienced other villages
too, especially of Moieciu commune, even if the birth rate was higher there, on the background
of intense increase of the elderly.

Important growths of the weight of the elderly were registered especially in the isolated
villages (Fundata, 51.1 %, Fundatica, 30.8 %, therefore, the population set there by migration is
mostly elderly too), the small villages (Drumul Carului, 34.7 %), but also the commune seats,
which were more attractive for those retired there (considering their urban equipment) and
where the birth rate lowered more due to urban population behaviour (Bran, 40.4 %, Moieciu de
Jos, 43.3 %). Small growths of the elderly took place in Predelut and Pestera villages, not
because of a low decrease of the young, but of an intense growth of the mature.

Decreases of the adults took place in Bran (-6.4 %) and Fundata (-3.2 %) commune
centres, because of the emigration; the population in these villages is better trained and, as a
consequence, has a higher mobility. In Moieciu de Jos the weight slightly increased, by 1.3 %.

As a sum, for all Bran area villages, the weight of the young reduced by 6.2 pp,
namely, by 28 %, the one of the mature increased by 1.2 pp, namely, by 2.2 % and the one
of the elderly increased by 5 pp, namely by 24.5 %.
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The Age Categories Structure, in Bran Villages, in 1992 and 2002 (%)

Table 3
Village/ 1992 2002

Commune Total | Young | Mature | Elderly | Total | Young | Mature | Elderly
Bran 1637 24.5 553 20.2 1438 19.7 52 28.3
Predelut 918 28.1 51.6 20.3 919 22.9 54.6 22.5
Simon 1312 29.3 52.3 18.4 1238 22.8 54.4 22.8
Sohodol 1825 25.6 52.6 21.8 1697 20.6 53.2 26.2
BRAN 5692 26.5 53.2 20.3 5292 21.3 534 25.3
Moieciu de Jos 2136 30.1 54.4 15.6 2082 22.6 55 22.3
Cheia 530 334 46.6 20 482 23.4 52.1 24.5
Drumul Carului 169 25.4 47.9 26.6 131 18.3 458 35.9
Magura 691 31.7 46.9 21.4 601 26.1 47.9 26
Moieciu de Sus 963 33.5 48.6 17.9 924 25.8 52.2 22.1
Pestera 682 31.5 45.6 22.9 564 26.4 48.4 25.2
MOIECIU 5171 31.3 50.1 18.6 4784 24.1 52.3 23.7
Fundata 642 254 48.4 26.2 526 18.8 47 34.2
Fundatica 170 31.8 42.4 259 133 15.8 45.1 39.1
Sirnea 512 21.1 42.6 36.3 349 16.6 43 40.4
FUNDATA 1324 24.5 454 30.1 1008 17.7 45.3 37
TOTAL 12187 28.3 51 20.6 11084 22.1 52.2 25.7

4. 3. The professional structure

Between the last two censuses, decreasing the weight of the young and increasing
the tuition period made the weight of active population in the total of population to
decrease too, from 41.2 % in 1992 to 40.3 %, namely, by 2.2 %. By communes, a decrease
of active population was registered by the ones where the weight of the mature remained
about the same (with variations below 1 %), namely, Bran (44.1 % in 1992 and 40.4 % in
2002) and Fundata (35.4 % in 1992 and 29.6 in 2002). One can see the very low weight of
active population in Fundata commune, below 30 %, because of the population ageing
process developed there. In Moieciu commune, where the weight of the mature increased, it
also increased the weight of active population (39.5 % in 1992 and 42.4 % in 2002).

Mainly because of economic changes, after 1990 the weight of the employment
rate (occupation rate of population) in the active population dropped down, from 96 % in
1992, to 75.9 % in 2002. By communes, the decrease was as high as the number of active
persons was higher: Bran, from 96.3 % to 73.4 %, Moieciu, from 95.4 % to 77.1 %, Fundata,
from 97.2 % to 85.6 %. As real value, in 2002 the most of the unemployed were in Bran
and Moieciu communes, 568, respectively, 464, and the less, in Fundata commune, 43.

By economic activities, between the last two censuses, in Bran area villages the
weight of the population working in primary production (agriculture, forestry, hunting and
fishing) increased by 74 %, the one of workers in secondary economic activity (industry
and constructions) decreased by 41.9 % and the one of workers in tertiary economic activity
(services) increased by 38.2 %.
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The most important growths of the population working in primary production (fig. 2)

took place in Moieciu commune (158.4 %), especially in the isolated villages (Magura, 356.4 %,
Moieciu de Sus, 132.3 %, Pestera, 76.4 %) and in the small villages (Drumul Carului, 166.7 %),
as well as in the most isolated of all villages in the area, Fundatica (147.7 %). The causes are, on
the one hand the reorganization of industry in Béarsa Land, on the other, the isolation of these
settlements and the long distance to the main road in the area, National Road 73 (Brasov —
Pitesti). Decreases took place in Fundata commune centre (-31.1 %) and in Cheia village,
located very close to the administrative centre of Moieciu commune (-18.2 %).
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Fig. 2. The structure of population in Bran Villages, on main economic activities,
in 1992 and 2002.

Consequence of changes in the industry in Barsa Land, the weight of population

working in secondary production decreased in all the villages in Bran area (fig. 2). The most
important decreases took place in the isolated villages, were the industry employees depended on
the commuting, considering that Bran Villages are not and were not industrialized (Fundatica, -
63.2 %, Sirnea, -61.7 %, Pestera, -56.3 %), but also in Bran commune centre, where, due to its
higher training, the population oriented towards tertiary activity. Small decreases took place in
the other two commune centres and in the villages in Barsa Depression.
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As about the population working in tertiary economic sector, its weight grew in all
Bran villages, except for the isolated villages Moieciu de Sus (-37.3 %), with important increase
of population working in primary production, and Sirnea (-8.7 %). High growths of the weight
took place in commune centre villages (Fundata, 123.6 %, Bran, 71 %, Moieciu de Jos, 45.7 %),
in the villages positioned in their vicinity (Predelut, 69 %, Cheia, 66.6 %, Sohodol, 48.7 %) and
in those villages that developed commerce and tourism activities (Pestera, 56.1 %). As real
value, it decreased the number of those working in transports and telecommunications (-38.8 %)
and it grew the number of the employees in public administration (by 81.3 %). The number of
commerce and tourism workers remained the same and of those in education and health grew
with maximum 5 persons, namely, about 3 % more than in 1992.

4. 4. The ethnic and confessional structures

The high weight of Romanians in Bran villages made the census changes in ethnic and
confessional structures to be insignificant. In average, both in 1992 and 2002 Romanians
represented 99.8 %. Though, if in 1992 nine villages (three outlined in a commune) were 100 %
Romanians (Simon, Sohodol, Drumul Carului, Magura, Moieciu de Sus, Pestera, Fundata,
Fundatica and Sirnea), in 2002, as a result of migratory movement, only four small or isolated
villages were still in that situation (Cheia, Drumul Carului, Pestera and Fundatica).

The other nationalities inhabit the big villages, especially the commune centres Bran
and Moieciu de Jos, and some villages situated in close vicinity. Between the last two censuses,
the number of Hungarians dropped from 15 to 9 (of which, a person self-declared Szekler), this
time being met in two of the villages of Fundata commune too; the number of Germans
remained constant, 4, but also, if in 1992 they were present only in Bran and Predelut villages, in
2002 they were registered in Predelut, Sohodol, Magura and Moieciu de Sus, all small or
isolated villages. The number of those in other ethnicity category, unnamed in the census,
increased from 1 to 4, in 2002 being present in Bran village only.

The high weight of Romanians also determines the high weight of Christian-
Orthodox, namely, 98.1 % in 1992 and 98.2 % in 2002. In 1992 five villages (once again,
three outlining a commune) were 100 % Christian-Orthodox (Cheia, Drumul Carului, Fundata,
Fundatica and Sirnea) and in 2002, three only (Cheia, Drumul Carului and Fundata). In
1992 four Greek-Catholics inhabited three of the villages in Bran commune, but in 2002
there were no such followers.

The next as weight in Bran villages is The Seventh-day Adventist Cult, sharing
1.4% both in 1992 and 2002. In 1992, 94.9 % of the followers were living in Bran commune
(71 in Sohodol village, 64 in Bran, 30 in Predelut and 1 in Simon) and the others, in Moieciu
commune (8 in Moieciu de Jos and 1 in Pestera). In 2002, among the 151 followers, 58 were
living in Bran village, 51 in Sohodol, 33 in Predelut, 2 in Simon and 7 in Moieciu de Jos.

In turn there is another neo-Protestant denomination, The Evangelical Christians,
which grew from 35 followers in 1992 to 38 in 2002; by villages, in 2002 18 followers
were living in Sohodol, 13 in Mégura, 5 in Predelut and one each in Simon and Pestera.

The number of the followers of religions specific to Hungarians and Germans also
increased. In 2002 there were six Roman-Catholics, compared to two in 1992, four Reformed,
compared to two and, decreasing, one follower of The Romanian Evangelic Augustan
Confession Church, compared to two.
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5. THE DEMOGRAPHIC RISK

The major demographic risk in Bran Villages is the population ageing. But it is to
be mentioned that this phenomenon is directly linked to population fertility and population
migratory movement.

The degree of population ageing is well represented by the weight of the elderly in the
total population and by the median age of population. Between the last two censuses, the share
of the elderly in Bran Villages increased from 20.6 % in 1992 to 25.7 % in 2002, surpassing the
weight of the young (28.3 % in 1992 and 22.1 in 2002). Besides, the increasing weight of the
elderly is directly linked to the decreasing of the young, namely, to the lowering of birth rates.

The median age of population indicates a high degree of population ageing too.
According to 2002 census, in Bran Villages the median age was 40.4 (39.2 for men and
41.6 for women). In the same year, the median age in the rural of Bragov County was 36.1
(34.8 and 37.4) and in the total of Romania, 37.3 (35.9 and 38.6).

M Bran
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[ Fundata
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o
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Fig. 3. The Bran Communes population pyramid, in 2002.

If representing the population ageing degree by reporting the extreme age main
categories (elderly/young), between the last two censuses the situation has worsened. The
resulting value was 0.73 in 1992 and 1.16 in 2002, both over the population ageing threshold
value, 0.42 (L. Nicoara, 2004, p. 194).
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Though as weight the elderly increased by 24.5 %, in numbers the increase was by
13 % only. Therefore, in Bran villages, and nationally too, much of the population ageing is
because of the changing of population behaviour regarding the natality, because of infant
mortality, plus a certain inertia ageing (T. Rotariu, 2004) caused by the passing of some
population expanding cohorts in the older groups of population pyramid (fig. 3).

In average, for all the villages of Bran area, the birth rate has had an almost continuous
decrease since 1990. At the same time, the infant mortality had an increasing trend until 1999
and then it decreased (table 2). Between the census years, the number of women at childbearing
age (15 — 49 years old) dropped by 15.9 %. The consequence was the decrease of general
fertility rate from 16.1 %o in 1992 to 12.1 %o in 2002.

The population structure in Bran Villages was also affected by a high emigration rate,
especially in the first three years of the interval, and then to stabilize around the average. The
immigration rate increased almost constantly. The high immigration rate may lead to stopping
the population ageing process. Its high values in Fundata commune might mean that the
newcomers are also in the elderly group, retired in this area at the end of their economic activity
period. But the increasing of immigration rate may lead to the possibility of “local culture
dissolution” (T. Rotariu, 2004, p. 181), a fact as serious as the villages created a tourism brand
based on ethnographic values.

Not least, the high weight of elderly is also a consequence of the passage of some
numerous population cohorts in the upper part of population pyramid (fig. 3). It can be seen
that in 2002 the high weight of the elderly was represented by the population expanding
“wave” of the 1930s. It will follow another one corresponding to population expanding at
the end of World War II and then, a larger one, following the abortion banning at the end of
1960s. The population expanding periods are separate by low birth rate ones. The longest is
the one of post 1990 newborns, times when the pyramid got a narrow basis, as well as all
over Romania. On this line, it is necessary to resort to a birth encouraging policy, in order
to reduce the dependence rate for the future.

6. CONCLUSIONS

Bran settlements work as a local settlement system, with strong social and economic
relations, positioned in the high influence area of Brasov City. In terms of demographics, one
can find differences among the villages, depending on their position in relation to the main
city. The population growth is influenced by an urban behaviour as the communes are closer
to the city (for example, Bran commune) and affected by population ageing as they are further
away (Fundata). Concerning population structures, the change is as negative as the villages
are more isolated or smaller, the main aspects being about the population ageing and the high
weight of population working in primary production. Also, one can find differences between
the settlements with commune centre function, with higher migratory movement (the
emigration is encouraged by a better training of their inhabitants, the immigration, by a higher
attraction due to their urban facilities), and the small and isolated villages, with more stable
population but intensely affected by population ageing (because of the decreased birth rate
and lack of alternative to agricultural and pastoral livelihood).
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GEODEMOGRAPHICAL RESOURCES IN THE
SUBURBAN AREA OF CLUJ-NAPOCA

DANEL ERIKA'

ABSTRACT. — Geodemographical Resources in the Suburban Area of Cluj-Napoca.
Geodemographical resources offer a complex image over the evolution of the human factor and
its dynamic. Their analyses are extremely important from the point of view of settlements.
In the case of Cluj-Napoca and its suburban area the population represents one of the major
factors of territorial changes. In the simplified way suburbanization signifies the migration of the
population and the economical factors from the centre of the city towards the periphery and
the surrounding villages. Suburban villages maintain strong and daily relations with the urban
centre. The suburban area of Cluj-Napoca is represented by a more extended area, the Cluj-
Napoca Metropolitan Area, which was delimited by the County Council and the local councils.
In the complete analyses of the suburban processes and phenomenons geodemographical
resources have a vital role. Population dynamics and its structure present interesting values in
different periods of time. In analyzing these structures I used statistical data offered by the
National Statistical Institute and other sources.

Keywords: Metropolitan Area, suburbanization, geodemographical resources, population
structure.

1. INTRODUCTION

In the complete analyses of human settlements, geodemographical resources and their
analyses have a vital role, which offers an image over the evolution of the human factor, the
dynamics of the population and its structure in different categories.

Suburban areas are as old as the cities themselves, but the specific emigrational
processes appear only in the XX™ century, which automatically supposes its investigation
in a more complex manner. The phenomenon constitutes a migration from the centre of the
city towards the periphery and the surrounding villages. But the meaning of the phenomenon
cannot be reduced to a single process. The notion of the phenomenon involves the bilateral
influences from the city towards the surrounding villages and vice versa, having at the same
time a sociological connotation, by which we can analyze the inner motivation of the
population participating in the process.

2. SOME THEORETICAL APPROACHES TO SUBURBANIZATION

The Dictionary of Human Geography, edited by Godall B. in 1987, defines the suburban
area as the exterior residential zone of a city in continuous extension. From a social point of
view suburbia is a homogeneous district inside the territory. The notion signifies low density of
the population and a specific way of life.

! Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania e-mail:
erika.danel@geografie.ubbcluj.ro
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According to the dictionary there is a difference between the close influential sphere
(Umland) and the distant influential sphere (Hinterland). The Umland means the influence of
the city over the close surrounding areas, where the dependence level is bilateral.

In the Romanian literature Sarbu C. N. creates a collection of terms referring to the
periphery of the city in his work entitled “Habitatul urban in expansiune periurbana” (Urban
habitat in periurban expansion, 2005). According to this collection the suburban area delimits
the territory belonging to the city. In the concrete case of Romania suburban areas are rural
settlements in the city’s neighborhood that develop a strong interdependence with the center.
Suburban areas also can signify the growth of the urban areas towards the periphery, especially
by the appearance of some residential areas.

Other terms in correlation with suburban notion are: periurban, banlieue, periphery,
umland, hinterland, attraction zone, influence zone, convergence zone.

The notion of suburbs is recently used in the literature of the field. An important
researcher is Negoescu, B. (1998), who defines the phenomenon as a belt of villages surrounding
the city, where the mutual influence can be observed. Nicolae, I. (2002) mentions that suburban
area represents the transition between the two types of settlements: urban and rural. This territory
incorporates urban and rural characteristics at the same time. This duality of the suburban
areas is the living proof of the city’s influence over the surrounding areas. Suburban areas are not
homogeneous; their evolution is influenced by the urban centre, by the region’s geographical
characteristics, by the infrastructure, by the villages’ economical and social characteristics
(Nicolae, I, 2002). However, the continuous growth of the city and the villages must be taken into
consideration, when speaking about suburbs. At a certain point of its evolution the city reaches and
incorporates the suburban villages (Cocean P., 2007). As a consequence, the suburban villages
become part of the city, while other, more distant villages become part of the suburban areas.
The incorporated villages do not disappear, specific characters can be observed during their
evolution, owing to the fact that the intercalation of the village takes place in stages.

The delineation of the suburban area can be made by analyzing the development of
the population in the city and in the surrounding areas. If the city’s population presents a
decreasing tendency, while the population of the surrounding villages has grown statistically the
phenomenon of suburbanization can be proved (Benedek, J., Bagoly, P. 2005). lordan, I.
(1973) mentions that in delimiting the suburban areas economical, social, historical and
natural criteria must be taken into consideration.

3. CLUJ-NAPOCA METROPOLITAN AREA

In the case of our research the delimited area is a little more extended, as the analyzed
villages are included in Cluj-Napoca Metropolitan Area. The delimitation of the metropolitan
area was realized by the County Council and the local councils. In the impoundment of the area
economical, political and social criteria’s were taken into consideration. According to this, Cluj-
Napoca Metropolitan Area includes the city of Cluj-Napoca and 17 surrounding villages: Aiton,
Apahida, Baciu, Bontida, Borsa, Caianu, Chinteni, Ciurila, Cojocna, Feleacu, Floresti, Garbau,
Gilau, Jucu, Petrestii de Jos, Tureni and Vultureni. At the end of the year 2009 the village of
Feleacu stepped out from the association, while the village of Sanpaul stepped in. These rural
settlements stand in a circle of 30 km radius around the city, an optimal distance for the
development of the suburban area. The territory of the Metropolitan Area incorporates 23% of
the county area and 55% of the county population.
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The investigated area is situated on the valley of the river Somesul Mic, comprising
also the upper part of the Nadas valley. In South and North the area is limited by hills, assuring
the whole territory the aspect of a valley. According to this, the Northern limit is made up by the
Clyj Hills, having over 500 m altitude, while the Southern limit is constituted by Feleacu Hill.
The area is situated between 300 and 682 m height, reaching a maximum difference of 382 m.

®  Settlements
[ Chyj-Mapoca Metropolitan Area
Chyy County

Cojoctha
Cluj-Napoca

Feleacu

Aiton
Turem
Petresti de Jos

o o} janl

Em

Fig. 1. Cluj-Napoca Metropolitan Area.

The territory is characterized by a diversity of geological formations. In a relatively
small area, one can found metamorphic, magmatic and sedimentary rocks of different ages
and petrographical types. The hydrology of the area is influenced by the main stream, Somesul
Mic River. The river flows between the salt diapir of the Transylvanian Basin, forming the
border between the central plain of Transylvania and the Somes Plateau (Cristea V., Baciu
C., Gafta D., 2002). From a meteorological point of view, the area reflects the continental
characteristics, with cold winters, moderate summers and abundant precipitation. Local and
regional dynamics is pronounced enough to refresh the urban air. The temperature
inversions are an important characteristic of the area (PUG).
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Geodemographical resources offer a complex image over the evolution of the human
factor, over the population dynamic and its structure. The population represents one of the
major factors of territorial changes.

4. THE EVOLUTION OF THE METROPOLITAN AREA’S POPULATION

The city of Cluj-Napoca is one of the most developed and important cities in Romania.
It has an important history, which also determined the structure of the population. The city
gained significant importance in the roman period, when underwent intensive development
becoming a “municipium” at first, then a Roman colony and last but not least the capital of
Transylvania. This intensive development had as direct consequence the demographic growth, a
tendency characteristic until the 1990°s (Fig. 2). According to this the city registered 19612
inhabitants in 1850, reaching to 50000 in 1900, 114984 in 1942 and 185663 in 1966. In the
industrialization period, it registered a more accentuated growth, reaching its maximum in 2000,
when it registered 334543 inhabitants.
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Fig. 2. The evolution of the city’s population between 1990-2009.

The collapse of the political system induced a critical period in the structure of the
cities. The evolution and development of the cities were determined by processes such are:
dezindustrialization, dezurbanization, economical globalization and privatization. Cluj-Napoca
was one of the few cities managing to recover relatively quickly from social and economical
point of view. This restructuring period can be observed in the evolution of the population,
where the significant shift can’t be felt as in case of other cities. In the new millennium there is no
characteristic pattern: increasing and decreasing tendencies alternate. A sudden decrease was
registered in 2002, when the city lost 33000 inhabitants.

Cluj-Napoca became a city at early times, giving the possibility to develop a very
significant suburban area. Villages around the city present intensive development with significant
population growth.

The population’s most spectacular evolution can be observed in villages like Apahida,
Floresti, Gilau and Baciu (Fig.3.). These villages are part of the close influential area
presenting the characteristics of suburbs. The village of Floresti registered 3000 inhabitants
in 1850, reaching to 6198 in 1990 and 10595 in 2009. Apahida registered 7455 inhabitants
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in 1990, which grow in 20 years up to 9827 persons. Baciu registered a growth of 1323
persons from 1990 to 2009, reaching the number of 8749 inhabitants in 2009. The village of
Gilau registered 7778 inhabitants in 1990, growing up to 8384 inhabitants in 2009. In the 4™
figure we can observe villages with decreasing tendencies. In these cases migration from the
city towards these villages is not characteristic. Moreover they are loosing their inhabitants
during population dynamics.
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Fig. 3. The evolution of the suburban villages’ population, between 1990-2009.
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Fig. 4. The evolution of the suburban villages’ population, between 1990-2009.
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5. POPULATION STRUCTURES IN CLUJ-NAPOCA METROPOLITAN AREA

The division of the population according to sex is also an important factor in the
geodemographical structure.

In what concerns the city the division of the population by sex presents similar values
during the investigated period, standing out the dominance of feminine sex. In the villages
surrounding the city we can observe outstanding values. According to the statistics, male
dominance could be observed between 1990-1995, while in the new millennium we can observe
the dominance of feminine gender. This tendency is valid for the majority of the villages.
Exceptions are villages like Apahida, Caianu, Cojocna and Jucu, where male dominance
remained the characteristic tendency.
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Fig. 5. Feminine index (no. women/ 100 men) in Cluj-Napoca Metropolitan Area, in 2009.

Figure 5 presents the feminine index according to statistical data from 2009. We can
observe that the highest percentage of the female population can be found in the central urban
area. Other high values appear in the case of Feleacu and Ciurila. Lower percentage of the
female population can be found in the case of Jucu, Apahida, Caianu, Cojocna and Sanpaul.

The ethnical division of the Cluj-Napoca Metropolitan Area presents the characteristics
of the region’s historical, social and political context. The evolution of the ethnical groups
can be explained by the historical development of the city and its suburban area. If we study
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the evolution of the ethnical groups in historical context we can observe some interesting
characteristics. According to statistics the Romanian population underwent an intensive
growth starting from 1850, when registered 2522 persons, reaching 105185 persons in 1966
and 251697 persons in 1992. After 1992 its growth became moderate, registering 255677
persons in 2002. In opposition with the Romanian population is the Hungarian population,
which registered its maximum in the first part of the 20" century, 97698 persons. After
1941 the Hungarian population started to decrease moderately, so in 2002 it registered only
59652 persons. Other ethnical groups in Cluj-Napoca represent a reduced category, of
which we can mention Germans, Jews, Roma and Ukrainians.
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Fig. 6. National Structure in Cluj-Napoca Metropolitan Area, in 2002.

The ethnical statistics in 2002 (Fig. 6) proves the dominance of Romanian population.
In the case of Cluj-Napoca the Romanian ethnicity reaches 80% of the total population,
while the Hungarian population almost reaches the 20%. The highest values of Romanian
ethnicity are registered in Petrestii de Jos, where it reaches 97,8% of the total population.
Other villages with high values of Romanian nationals are Ciurila and Apahida. The lowest
percentage of Romanian population was registered in the case of Garbau and Baciu, followed by
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Bontida, Caianu and Cojocna. The highest percentage of the Hungarian minority is found in the
case of Garbau, where it reaches 45% of the total population. Other high values are
registered in the case of Caianu (38%) and Baciu (35%). The Roma ethnicity presents high
values in villages like Cojocna, Bontida and Sanpaul.

The dynamic of the population is important from the point of view of resources,
because they offer a complex picture of the population and its structure.

The map of the natural growth (Fig. 7) presents an interesting picture about the
dynamic of the population. Positive growth in the county can be found only in the case of
five settlements: Gherla, Camarasu, Campia Turzii, Huedin and Maguri-Réacatau. In case of
Cluj-Napoca, the natural growth rate is between -5 - 0%o. This is the case of the close
suburban areas too, including Baciu, Floresti, Gilau, Apahida and Bontida. In villages of
the Metropolitan Area we also find high negative values reaching to -15 - -21%o, as in the
case of Aiton, Ciurila, Petrestii de Jos and Vultureni.
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Fig. 7. Natural Growth Rate in Cluj-Napoca Metropolitan Area, between 1990-2008.

An important element in the researches about urban regions is the density of the
population. The preoccupation of scientists for this aspect can be explained by some
problems, which appear as a consequence of this factor. The density of the population
automatically brings up problems such are: socio-cultural equipments, the capacity of the
infrastructure, the appearance of new residential areas.
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Within urban region the population density presents high differentiation. This is
determined by a series of factors such are: the evolution of the functional structure, natural
conditions, socio-historical characteristics and the extension of the city’s territory by including
into it new areas. According to statistics, in 1920 the city’s territory recorded 1624 ha, in
1948 2000 ha and in 1992 approximately 3017 ha. (Cristea V., Baciu C, Gafta D, 2002).

In 1969 we can distinguish the following territories:

- the density of the population exceeds 200 inhabitants/ha in the new section of
Gheorgheni, where approximately 10000 apartments were built, concentrating almost 30000
inhabitants;

- the density of the population is between 100-200 inhabitants/ha in the central area;

- density between 75-100 inhabitants/ha is registered in the north part of the city;

- density between 50-75 inhabitants/ha is characteristic in the quarter of Grigorescu
and Pata;

- density between 25-50 inhabitants/ha in characteristic for residential areas like A.
Muresanu, Dambu Rotund and Manastur;

- less than 25 inhabitants/ha is characteristic to Someseni, a village incorporated by
the city in 1952;

By the year 1992 the situation presents totally opposite values:

- density between 200-300 inhabitants/ha is characteristic for two ,,socialist” quarters:
Manastur and Aurel Vlaicu;

- density between 100-200 inhabitants/ ha is specific to the quarters of Zorilor and
Grigorescu,

-density between 50-100 inhabitants/ha can be found in the central area and in quarter
like Gruia, Iris and A. Muresanu,

- density under 50 inhabitants/ha can be found in the half rural territories, like Dambu
Rotund, Baciu, Oasul, Someseni, Becas and Borhanci (V. Cristea, C. Baciu, D. Gafta, 2002).

The structure of the population by age

The division of population by age (1. Table) registered a growth similar to the evolution
in Cluj-Napoca of the population. Half of the cities population
(absolute value and percentage) consists of mature population, but this registers a
Table 1 decreasing tendency. The mature population registered

59,4% in 1930, and only 57,2% in 1992. Opposite

Years | 0-19 20-59 >60 to the mature tendency is the elderly population,
which registered an intensive growth from 4,7%

1930 37279 61681 4880 (1930) to 12,6% (1992). The youth population presents
35,9 59,4 4,7 different values, which recorded its maximum in

54956 | 109170 | 21537 1930 (35,9%) and its minimum in 1966 (29,6%).

1966 206 58.8 116 Between 1977 — 1992 the youth population presented

a relative linearity.
79120 150880 32857

1977 Population structure by age in the suburban

30,1 57.4 12,5 villages of the Metropolitan Area presents similar

99238 | 187960 | 41404 values with the central city. The mature population

1992 30.2 572 12,6 registered decreasing values between 1966-1992,

99439 | 201991 | 16523 but maintaining itself fewer‘ than 50%. The eldquy

2002 population registers growing tendency reaching
31,3 63,5 5,5 20%, and in the case of Feleacu it reaches 28,47%.
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The structure of population by age is extremely important, because it shows the
phenomenon of aging in contrast with young population. With the increasing tendency of the
elderly population and the decreasing tendency of the mature population the phenomenon of
aging can be proved, which is one of the most important elements of the geodemographical
resources.

The division of population by age in Cluj-Napoca close suburban area

Table 2
1966 1992
Total 0-19 20-59 >60 Total 0-19 20-59 >60
Apahida | 7621 (3267,534) (542(?3;)) (13,281%) 7640 (2281,3&)) (5329,(7)34) (11;;074)
Baciu 7330 (2291,2;)) (5‘;2,;;0) (1?,792%) 7764 (2281}‘?/0) (5431,2;) (11;2074)
Feleacu | 3549 (312??@) (5239,;?4) a ;,‘26%) 4110 (2?,6014) (520(??@) (2181,;&)
Floregti | 6013 (3119,2‘?/0) (5353,834) (1;,‘115%) 6088 (2187,534) (5311,33/0) (1192,20341)

The number of employees in Cluj-Napoca presents a decreasing tendency until 2000,
when it registered a number of 113063 employees, followed by a moderate growth, reaching
132173 employees. According to this statistics in 1991 52, 76% of the population was
registered as employee, while in 2008 only 42, 73% of the population shared this status.
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Fig. 8. The proportion of employees in Cluj-Napoca between 1991-2008.

In the case of the villages of the Metropolitan Area, we find cases of increasing and
decreasing tendencies. Bontida registered an impressive number of employees, 39.35% in
1991, than underwent a significant decrease, so in 2008 reached only 9.30%. Another similar
case can be observed in the case of Gilau, which also registeres a significant decrease from
30.54% (1992) to 16.05% (2008). Important growth were registered in the case of Floresti, a
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growth of 15,11% in 17 years and Apahida, which registered a decreasing tendency until 2000,
then a continuous growth. Villages situated in the periphery of the Metropolitan Area, like
Petrestii de Jos and Ciurila registered low values of the employees, only 4.71%, respectively 5.1%.

According to statistical data from 2008 (Fig. 9), the highest proportion of employees
was recorded in the central urban area. In the case of Cluj-Napoca the number of employees
reaches 43%. Other high values are recorded in the close rural settlements, such are: Baciu,
Floresti, Gilau, Apahida and Jucu. The lowest values of the number of employees were registered
in the periphery of the metropolitan area, in villages like Vultureni, Cojocna, Aiton, Petrestii
de Jos and Ciurila, where the number of employees does not reach 5%. Other low values can
be found in the case of Garbau, Sanpaul, Chinteni, Bontida, Cdianu and Tureni.
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Fig. 9. The proportion of employees in Cluj-Napoca Metropolitan Area, in 2008.

6. CONCLUSION

In conclusion, we can mention that Cluj-Napoca Metropolitan Area has important
and diverse geodemographical resources and studying these factors is extremely important
from the point of view of urban planning, economical planning and socio-economical planning.
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The population growth registered between 1990 and 2009 in Cluj-Napoca Metropolitan
Area presents a diversified picture. In the case of Cluj-Napoca, the initial growth was gradually
changed by decrease. Still, the city has major economical, social and cultural importance in
the region, which contributes to a relative balance in the number of the population. Majority of
the villages setting up the Cluj-Napoca Metropolitan Area present suburban tendencies, while
in some cases one can notice the loss of the population.

The ethnical end confessional structure of the area presents a varied picture of the
region’s population.

According to the birth rate in Cluj County, between 1990-2008, we can observe that
five settlements present positive values in the county, none of them in the Metropolitan Area.
In some cases the birth rate reaches -15- -21%o, as the case of Aiton, Ciurila and Vultureni. In
contrast with the birth rate we find the migrational scale, which presents extremely high
values in some cases, especially in the case of the urban center and the close suburban villages
like Floresti, Feleacu, Baciu and Apahida.

The structure of the population by age presents unequivocally the growth of the
elderly population and the phenomenon of aging. This tendency is similar in the urban
center as well as in the suburban villages.

The number of the occupied persons presents acceding tendency in Cluj-Napoca in
the new millennium. In the close suburban areas we find the same tendencies, but in the
case of the farther villages the number of employees does not reach 10%.
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HEARTH AND ESTATE. INCURSIONS INTO THE WORLD
OF PRE-CHRISTIAN AND CHRISTIAN RITUALS

PUSCAS - COVACIU ANGELICA'

ABSTRACT. — Hearth and Estate. Incursions into the World of Pre-Christian and Christian
Rituals. Until the moment of formation of the great religions, the needs and the beliefs were
substantially the same for the man found in any inhabited space, a process that determines their
progradation, and equally the transcendence from prehistory into history from the empirical
communities to superior cultures and civilizations. The entering of these mental components into a
wide process of acculturation leads towards a fertile evolution of the religious heritage, followed
by the revealing of the landmarks of identity, of the cultural-anthropological identity. That is why
we find the Romanian ancestral, sacred, village and the apotropaic semiotics of the circle,
integrated within this traditional-religious osmosis, revealed in the quasi-dimensionality of life.

Keywords: settlement, village, territory, border, estate, population, community, nation, inhabitants,
origin, order, chaos, pomp, maleficent, blessed, cursed, rituals, customs, superstitions,
beliefs, wheel, circle, enclosure, knot-shaped bread, solar deity, ancient man, christened
man, furrow, joint proprietor, peasant, field, rural, rustically.

1. INTRODUCTION

Population, hearth and territory are defining elements for the concepts of habitat,
settlement, village; their origin being, in a logical way, a resultant of sedentarisation.

For millennia, these dimensions have hardly been contaminated by significant
structural changes, the traditional village of the 18" -19™ centuries, sensitively bearing, the same
characteristics with the Neolithic, Geto-Dacian or Medieval villages. However, by defying the
load of numerous similarities, within the lived reality, a note of differentiation with a desultory
impact appears, from the social-cultural point of view, namely: the desacralization of the village
at the level of the entire system that individualizes it.

2. THE VILLAGE, AS A CONCEPTUAL UNIT

A definition of the village, at present, would “fit” into the concept of rural settlement
as a functional system, and if we would try to anticipate a more detailed definition, we would
underline, that the rural settlements represent dynamic systems, which regardless of dimensions,
are grounded by three major coordinates — population, the hearth and the territory — categories
that are assumed, equally, as autonomous systems, but these must be necessarily understood
as subsystems of the entire rural settlements as well.

! Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania,
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Population, hearth and territory are defining elements for the concepts of habitat,
settlement, village; their origin being, in a logical way, a resultant of sedentarisation.

For millennia, these dimensions have hardly been contaminated by significant structural
changes, the traditional village of the 18™ -19™ centuries, sensitively bearing, the same
characteristics with the Neolithic, Geto-Dacian or Medieval villages. However, by defying the
load of numerous similarities, within the lived reality a note of differentiation with a desultory
impact appears, from the social-cultural point of view, namely: the desacralization of
the village at the level of the entire system that individualizes it.

The terms used in the definition mentioned above are technical, arid — accurate in
scientific respect — but denuded of emotionality. Magical-sacred language and gestures were lost.

We would notice the same thing if we would further on define population, hearth and
territory. The conclusion? Their content is reduced to that of statistical, social, economical
indicators, reflecting the current condition of the rural settlement, somewhat, beheaded of its
roots, traditions and beliefs.

Order and chaos, pomp and evil, blessed or cursed, rituals, customs. .. are meanings that
are still preserved only by that geography and by that passive mentality of the profound village.

Until recently the inhabitants were: population, community, nation, and the territory
was the border, it was the estate or homeland— the latter name making an intimate reference to
the appellative - forefather, here with the meaning of ancestors, of forerunners, the link between
the underworld and the world of the living, between past and future. Similarly, the village (see
Latin satu-um = ploughland), both in pre-Christianity and in the Christian era, the improper
significance of sacred space — an attribute transferred upon the house, seen by Mircea Eliade as
“imago mundi”’ — a human universe, build in accordance with the immediate nature and “without
the measure” of the cosmogonical scenario.

Within this context of values, the pre-Christian man and later the one who became
christened, arrogates to himself, as a primary task, the placing under protection of his
wealth: the estate, the animals, his house, his family.

3. THE APOTROPAIC SEMIOTICS OF THE CIRCLE

The certainty that the wheel, the circle, the enclosure were attributed with mystical and
magical valences of defense, of driving away or at least of keeping at distance the evil spirits, of
the dangers, in generally, is evident not only in our prehistoric culture, its scope is universal.

The ancient man, whose age we count in millennia, was living outside of what we call
today “schizoid personality”. Communion with nature was an umbilical one, and superstitions
and beliefs in: solar deities, The Great Goddess Mother, into deities of order, in ghosts and spirits,
were defining its mental nature in an absolute way.

Within the collective imaginary, good and evil had their immediate correspondence in
light and darkness, the great crisis moments of the year, occurring at the solstices, when the
night was “devouring” the day gradually, and man — even if dominated by terrors — felt
obliged to intervene by coming to the assistance of the solar deities. Therefore, he lighted
fires in order to magnify the power of the deity, he brought sacrifices, he set up rituals and
ceremonies, and the world, and his universe regained its purposes. His efforts have been
taken into account, and hope in the protection of the divinity is comprised within the central
reason of existence.
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The form of the solar disc, as a representation of the good is “enclosed” in symbols, in
actions that the ancient man turns into organic part of his life and of the space he lives in. A
primary step, religiously determined, is — as I mentioned — the placing under protection of
the wealth, of the property, by surrounding it with fortifications; the angle from which the
thesis of the origin of the term village (fosat), coming from the Latin word fossatum (ditches of
consolidation), is plausible.

The magical significance of the wheel is then synthesized from the direct contacts
of the man with the environment, from observations, from experiences.

In this sense we have the enlightening example of the circle made by the animals when
fighting or when defending themselves; the cubs being protected within the space from the
interior of the wheel, of the circle. The dog, in state of danger, circles around the herd of animals
or around the paddock, an action having its source in the very same need. Faith in the
wholesome strength (of protection, of fertility, fecundity...) of the signs, materializes in a
natural way in the circular plan, shape of a home as well, implicitly in the texture of the village;
in the fence made out of wattle, branches, thorns... in the animal enclosure; in the esthetics of
the sanctuaries; in the pot-bellied (spherical) shape of the earthen pots; in the wheel of the potter;
in the round shape of the table (see round table); in ornamental designs (circle, semicircle, spiral,
rosette); in the contour of the shamanic dance or, by propinquity, in the circle of the “calusar” —
Romanian man’s folk dance; of the dance performed by pixies etc.

Therefore, we find the apotropaic charge of the circle being present within almost
all dimensions of life.

Until the moment of formation of the great religions (whether monotheistic, polytheistic
or of philosophical origin) needs and / or dangers — and thus beliefs — were substantially the
same for the man found in any space destined for living, a process which also determines
their progradation and similarly, the transcendence from prehistory into history or from the
empirical communities to superior cultures and civilizations. The entering of these mental
concepts and especially of the animistic religion into a broad process of acculturation leads
towards a fertile evolution of the religious patrimony, followed by the detecting of the landmarks
of identity, of the cultural-anthropological identities. That is why we find, absolutely
integrated, from the sacred point of view — within this traditional-religious osmosis — the
traditional Romanian village of the 17" — 19" centuries and even of the 20™ century.

Deities of order, for example, the God of Vegetation, of the crops and the patron of
the animals (especially the horse, a solar symbol as well) will be identified in the Geto-Dacian
(pre-Roman) culture and civilization in the posture of the “Tracian Rider” — presented by
Christian iconography in the appearance of Saint George killing the dragon and preserved
in folkloric culture as an agricultural ritual: Sdngeorz holiday. In the similar way, the God
of Storms will be associated to another martyr “military” — Saint Elijah and the Day of Saint
John the Baptist — the third Christian holiday related to the birth of a biblical character —
will be assimilated by the magical agrarian ritual of the Midsummer Day (St. John’s Day, of
the Pixies), mystical beings (commonly described in the form of beautiful maidens) with a
duplicitous behavior — depending on the way they were honored, revered.

The purpose of the offering, of the sacrifice, both as an act of redemption, and as an
act of rebirth, of creation (see the sacrificing, the killing of the pig at the winter solstice or
the one of the millennium on the eve of Pastoral New Year) or the sacred connotation of the
fire are — out of numerous categories of traditions — genes of ancestral beliefs on which
Christian holidays will be established.
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Returning to the central theme: the mystical reverberations of the circle found in
interrelationship with the estate, we emphasize the remarkable longevity of the practices of
demarcation of the border lines of the localities, by using specific signs. Time of reference
— the 19™ century — the beginning of the 20™ century.

It is a period of a more steadfast political stability and of administration on the behalf
of the traditional village, a state oriented toward the numerical growth of the population that is
found in the process of “demographical swarming”. The resultant of these interactions
represents the genesis of new settlements, frequently called, depending on other causal features,
village areas or tax-redempted villages that are to be repopulated.

The phenomenon of “demographical swarming”, highly expressive through the beauty
and the wisdom which it assumes, meant for the good purpose of the village, the clearing of a
space found under the pressure of a super-dimensioned need of resources and the migration of a
part of the community within a territory, afforested, as a rule, favorable for sedentariness.

Those who “swarmed” were always the mature segment of the community, they being
worthy of such an undertaking, as physical strength, as accumulated experience but also as
bearers of the customs.

After the deforestation and precursory the building of houses, the Law of the Land
compelled to the determination with precision of the border lines; or here is where the nuanced
charge of the magical and sacred rituals intervenes here and there, yet, in fresh strokes.

The estate, once appreciated as being a good place, by the elders of the village
(“wise and good people”™), that is to say, untouched by negative energies — curses, spells, charms,
sinful actions, murders, ghosts, plagues etc. — must be placed under divine protection by “tracing a
furrow around it.”

Is the very first act having magical valences. The circle created with the furrow
conferred the power to stop all the bad things (plague, cholera, invasions, hail, evil spirits, spirits
of the dead...) outside of it. The village became in this way, the pre-established cosmic order,
and a purified world, isolated, and created by using a magical circle (A. Bodiu, 2005).

From the sources of the archaic’ mentality, we find out about the way a furrow was
to be traced, that: the plow was pulled by “two twin black oxen”; by “two twin oxen, driven
by to twin brothers”; by “four black oxen born on Saturday which are to be driven by two
people, twin brothers or by two first cousins”.

The act of the furrow ritual was generally consolidated through the motif of the
sacrifice. With a higher frequency in the distant past and then, less often, the oxen used to

? The main characteristic of the place was quality, and not only the edaphic one. The place may be good or
bad, blessed or cursed, pompous and nefarious..., attributes which, even tough complementary, bear
different connotations and energies, among which the first ones are the ones that bring balance,
harmony, while the secondary are accompanied by the evil, by the lack of fruitfulness. Taken together,
the information of the two matrices, create a dominance of the soul of the peasant, sensitive to the
presence of good, but especially to the interference of evil.

3 “When in the ancient times, a village was established, two twin oxen were found and two men, brothers,
twins, they were crafting a plow with their own hands, one of the brothers was holding the plow by its
horns, and the other one was driving the oxen and in this way they were tracing the furrow around the
village. The belief was that the furrow was protecting the village against plague.” (I.Tosa,; Simona
Munteanu — 2003).
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be brought as a sacrifice and buried in a place found in the new “border area” (border line).
Similarly, the customs were placing under a harsh interdiction the building of any house
“outside the furrow” or the violation of the border line — in the sense of crossing it, of
making random paths. The one committing such a sacrilege was killed, saying that: “he
made a way on which malicious things and illnesses will be able to enter into the village”.
The access into the village could be done only through certain places (see “the gate of the
field, crucifixions, roadside crucifixes...) exempted by rituals or by “blessing from the priest.”

Simultaneously to the tracing of the furrow, the establishing of the border line
signs was taking place as well, by burying a stone, logs, or knots under the ground... which
in time took the shape of small knolls covered with grass, called “mounds”. The settling of
these signs was accompanied by gestures and rituals of high resonance, so that they may
remain alive within the memory of the community. Knowing them generation after generation
was highly important — beyond the spiritual valences — from pragmatic reasons as well, the
actual knowledge of the frontier and of the vicinities.

For this purpose, the desired impact was created by the ceremonial practices of the
oath and the ritual battle, both taking place at the border line mark.

The first action focused on the essence of the oath (done whether in the presence
or in the absence of the priest) as a value that could not be broken, the power of the act being
fully dimensioned by the compulsoriness of the confession and that no one would ever change
the border line marks. This oath had to be taken by each and every member of the community.
The tones of the entire ritual were equally serious and solemn®, not even curses’ were lacking
from the scenario.

In the ritual battle, the main “actors” were the children, they being the most suitable to
carry in time, and after that to transmit the information connected to the delimitation of the
border line. The gestures of the battle, performed by the older men with the children, were
usually short, determined, almost not aggressive at all but of a greater emotional impact,
shame being, within this ceremonial act, a prevalent feeling: “An older person would take
each child and hit their heads against that border line”; “Three or four boys were taken by
their hair with the purpose to recall the moment when it was elaborated”; “A boy would be
summoned and the older man would grab him by his hair (he performed a mill on him) in
order not to forget the border line”; “The children were sat on the ground and they were
flogged five or six times in order to better remember and narrate the events happened on that
day to their children” (according to A. Bodiu — 2004). At the end, the children were rewarded
with gold and silver coins, the ritual battle implying connotations of sacrifice, of offering.

4 “People have the habit to ask the priest to read the ritual prayer for the remission of sins, the oath
and everyone holds with their hands the stones which they are preparing to stick into the ground,
then they swear that the descendants of those who would change the border line marks would all
die.” (I.Tosa; Simona Munteanu — 2003).

5 Before, when a border line mark was to be buried in the ground, a stone in most of the cases, cool coals
were placed next to the stone and people would say: “Just as these coals got dry so shall the one who
would move the border line”, and after the border line was buried, burning coals of tell tree were placed
above it, which after people spat on it, was hit with a hammer causing a bang and said: “So shall the
eyes of the one who would move this border line burst.” (I. Tosa,; Simona Munteanu — 2003).
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Another ritual following after the practices of delimitation of the border line by
using the circle made out of a furrow, was the fulfillment of another major sacred act, with
fundamental capacities regarding the protection and the maintaining of the unity of the
community, by the assuming of the unity of faith. It is about the selection of the place for the
building of the church. Therefore the process of identification of the good place is resumed.
Its positioning had to be a central one and if the topographic surface was allowing it, on a
higher ground portion, so that the holy place — for the quiet and peace of the community — to be
visible from any point. During the same ceremony three sequences were unfolding: the
service of sanctification of the place; the ritual meal — prepared by the priests® of the village
and the tramping dance — archaic dance performed by going from one house to another, using
tramping and energetic steps, saying that “they have beaten the (path) steps of the village”
(see “Batuta” — Romanian folk dance, from Maramures, “Batranescul” — Romanian folk
dance, from Plesca, Silaj County etc.).

The establishing and the entering of the village into its roles, was not equivalent with
the disappearance of the magical and sacred practices of protection. Their dynamics continues to
be extremely active, and the action of staying on watch proportional to the incidence of certain
dangers or threats, whether taking place in the inside (deserted places, abandoned houses, lack of
paying attention to the spirits of the dead, disregarding the marked days — important days, the
neglect of good traditions etc. .) or on the outside (invasions, epidemics...), was permanently
reactivated. Therefore, in situations of extreme risk, such as plagues which were ravaging the
neighboring regions, people were proceeding back to the renewal of the magical circle, by
tracing the furrow with a plow; act performed this time by naked women.

There were other actions as well, that were performed having the similar purpose,
and from the perspective of the coplementarity of support, such as placing the plague shirt
— sewn and made in one single day (starting with the spinning of the wool, weaving,
sewing) - on the border line between the villages. Similarly, the dance called Calusari — a
Romanian folk dance, had valences with the purpose of rebalancing energies.

4. THE RURAL COMMUNITY. PATTERNS IN THE EVOLUTION OF LAND
CULTIVATION

A defining characteristic for the rural community derives from the mixed nature of
the landed property closely interconnected with the preponderant way of joint farming exploitation,
respectively the forester one. On the grounds of these regularities, public estate was uncovered
proportionally to the manner of use — individual or collective — in two unequal groups, as
far as the share was concerned. Therefore, a part of the land, the one afferent to the house,
to the garden and to the vine from within the hearth of the village enters into the private
possession of the holders of each family, while the remaining part of the landed property
belonged to the common property.

® The pastoral cell, integrated on one side from a brotherhood made out of a hierarchy (shepherd,
milker, herder) and on the other side from the ensemble of the material components, is detached in
the world of the traditional village, through a high prestige, a value that individualizes it as a social
and economic autonomy.
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In its turn, common property or the property of the community knew two distinct
ways of exploitation, on family lots and joint ownerships.

In the first case, a great part of the arable land was periodically divided, usually every
three years, to families, according to their necessities and their possibility to work the land.

The dividing of the land into lots was done by using the system of casting lots — an
operation which leaves as inheritance to our language toponymy the element “fate”,
“destiny” — viable currently only by its use of the ageing rural population.

The rest of the arable, together with the meadows, pastures, forests, lake areas,
implicitly running waters, were used jointly, in common, that is to say through the physical,
pecuniary and technical co-operation of all the families. The production thus obtained, had a
very special destination, forming the so-called reserve of the community, accessible in situations
of naturals perils (drought, floods) or of social risks (conflicts, epidemics etc. .)

Gradually, as the result of the increase of the labor productivity, a persuasive trend
is manifested — mainly from those who achieved a certain level of welfare (synthesized on
the background of the corroboration of a concurrence of factors — a greater and more fertile
“fate”, a more significant number of beasts of burden, a better rated position within the public
hierarchy etc.) — of individualizing their plots, and to transform them into permanent family
properties, with the right to be handed down hereditary. At the same time, some of the land
destined for agriculture, the pastures, forests and the waters remain in the possession of joint
property, a situation encountered in certain regions (see Vrancea Country) until nowadays.

The important thing is that, the germs of this process of differentiation between the
members of the community, will establish the premises of the distribution or of the dividing
of the society into classes with antagonistic interests — that will contribute to the dissolution
of the community and to the consolidating of the feudal type relationships.

As to the generating of an accurate image concerning the behavioral model of the
community, we will appeal to several particularities or even to customs, connected to the
economical use of the land and of the way of organizing households.

The agriculture specific to that time — can be integrated within the mixed — extensive
type, with its focus on the segment of plants cultivation. We emphasize the fact that this purpose
must rather be understood from the perspective of the concentration of the volume of labor
with the purpose of dimensioning of the arable and not as the major part within the amount of
the agricultural production — where the important branches continue to be, animal breeding,
hunting and fishing, to which harvesting from wild nature is added.

Therefore, in the context of a high level of afforestation (appreciated until the 18"
century to over 70%) and on the background of the needs, reclaimed by a growing population,
the process of extension of the arable or of the surfaces with pastoral destination, becomes
even more acute.

With this end in view, the community proceeded to the application of some techniques
of deforestation and/or fallowing, depending on the case, the most widely used being the system
of cutting or burning (arson), of the forest. The way of approach is well received at the present
moment by the raised frequency of several border line toponyms such as: scorching heat,
devastation, apiary, man-made clearing in a forest for cultivation purposes, and so on.

Until the moment of generalization of the system of biennial rotation or of agriculture
in two fields “fallow land and hay-field”, succeeded in the same rhythm with the changes
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taking place in the society and, once with the development of technology, systems of archaic
culture which could be integrated from the typological point of view within cycles of the
following type: forest — grass — forest, forest — cereals — forest; lay land — fallow land — stubble
field — lay land etc. .

A more developed stage, characterizes the triennial system of rotation, used — in
the developed feudal times - within a geo-space, which was limited to the inner part of the
Carpathian arc.

Turning to the archaic type agriculture, it can be appreciated that in its early phase,
the deforestations had, as a main purpose, the extension of the pastoral estate, through the
clearing of the forests from different surfaces, which initially were limited. The immediate result
was the obtaining of some ephemeral glades used primarily as hey-field, and secondarily, after
the first or the second mowing (according to the orographic and climatic particularities) as
so-called pastures. Their profitableness was short-lived. After several years of consecutive
use, they would enter into involution, the fertility of the soil gradually diminishing by the lack of
contribution of nourishing elements, but also on the background of mechanical erosion,
more pronounced in the areas traditionally used for goats and sheep breeding.

As far as the natural change of the events was concerned, grounded on an instinctive
way of living (nowadays we would call it ecological), the meadows were abandoned, the
forest re-entering into its rights.

It is interesting, that after approximately 20 — 30 years, time equivalent to the reaching
of full development of a new generation, a new intervention was performed on the same places
for cultivation purposes. In this context, the significance of the traditional saying is proven, a
saying recorded by George Popovici that says:”’good cheese comes from new deforested fields”.

Therefore we are witnessing the development of one of the first cycles of using the land —
“forest — grass — forest” —hard to categorize from the temporal and spatial point of views.

Later, the increasing demand for food but also the sensitive improvement of the
agricultural techniques, require for a refining, through the evolution of the older system — a
desire fulfilled by the introducing of a new stage consisting of the use of deforested fields as
agricultural land. The cycle marks in this way a superior level of development materialized
by the formula “forest — grass — cereals — forest.”

On such type of lots, an alternate method is used, hey-field mixed with cultivated
plants, especially cereals.

It is the first step toward a revolutionary type of exploitation, the one in “wild fallow —
forest-pastoral”’, which will constitute the foundation of a time resistant agricultural model and
of wide space applicability, being exceeded, rather late, due to the intervention of crop rotation.

On the freshly obtained “deforested areas”, the rotation was reduced to a succession of
“grass — cereals” type, without a precise rule as a temporary aspect. Usually, the cereals were
sown every second year or in groups of two-three years, followed by as many years, with grass,
according to the evaluation performed by the community or by the householder.

Regarding the feasibility and the new system that was introduced, exposes a character
marked by instability, after the draining of the fertility of the land, it is continued to be used
as a forest.

A particular way of exploitation is registered in the “forest — cereals — forest” cycle,
being a main specific type in the mountainous settlements, lacking in arable land.
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The deforestation of the land was carried out on limited, enclosed regions, with the
purpose of obtaining, as sooner as possible, the so called “gardens” — favorable to the
cultivation of a reduced number of plants — corn, rye, potatoes — but absolutely necessary in
a nutritious protein diet, based “sine qua non” on animal products.

As a matter of fact, in regions such as Dornelor Country, Vrancea Country, the
region of the Apuseni Mountains (Tara Motilor), in Maramures or in Chioarul Inalt, the
first place, in agricultural economy, belonged to the zootechnical sector, the cultivation of
cereals intervened ocassionaly and insignificantly as surface, in size.

Another extremely important leap in the development of agriculture is the tendency of
embezzlement of the forest, out of the stated cycles of rotation. An ultimate substitution of
this was desired, by the perpetuating of lay land. It is doubtless, that for the considered
historical time, the cultivation with grain, each and every year, was practically impossible,
the fertility of the soil of forested origin proven to be particularly vulnerable — the loss of
nutritional elements happening in an accelerated pace. As a remedy, the establishing of
agricultural — pastoral rotations, where the hay-field alternates with the meadow plants, is
used as part of a first stage.

It is also a “fallow land” type system, but in a more evolved patters, without forest
character. It is also known under the naming of “not established fallow land” because of
the alternation between the hay-field, respectively cereals, was an arbitrary one.

In the Apuseni Mountains, this system is still practiced today, and it is named “in
the stubble field”. Technically speaking, the process consists of the fallowing of a lot, the
plowing and its cultivation for three — four years with rye, barley and potatoes — spring crops.

After each harvest, the resulting stubble field was shared by the entire community,
either as grazing ground or was left for mowing.

The phenomenon according to the law, of draining the land by losing its natural
fertility, remains active, outside the existence of a technical ground able to introduce the
potentiating of the quality of the soil by cultural fertility. We emphasize the fact that the
practice of fertilization by using fertilizers, was not sufficient, and even more, an over —
manuring involved the risk of degradation of the lands by an excessive planting of weeds,
ore even worse, by the accumulation of a supplement of toxins at the level of the edaphic shell.

Therefore, the land was left to “rest” or in “lay land”.

As far as the phases of this cycle are concerned, they are synthesized by the
alternation: “lay land — fallow land — stubble field — lay land”.

The situation was totally the opposite in the lower regions, with hilly ground and
an optimum of pedo-bio-climatic factors. Here, the definitive deforestation of the forest
allowed the installation of a steadfast “fallow land”, which leads to the apparition of the biennal
system of rotation of the agricultural crops. This time we find the estate of the community
divided into two fields — the fallow land and the common — separated by the so-called “fence of
fallow lands”. These two categories were destined to take the following paths, the first one
to turn into fields used for crops, and the other one was used as joint propriety, as common
or as pasture. Every year a change of roles occurred between these two, the purpose being
twofold: of “rest” of the soil and of fertilizing — on the side of the borderline destined to be
grazing ground.
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Dividing the estate into lots, in its ensemble, and their distribution to families, was
done by the leaders of the community, according to certain well established standards.

There were, however, situations when the estate of a community, has gone through an
intensive exploitation, until the complete depletion of the soil. The only option for the residents
remained, in such context, the relocation of the hearth to a new site obtained by the eradication
of the forest.

Within the triennial technique, three fields are required, one being left permanently
as fallow or as a “black land”. We mention that this system was characteristic only to
Transylvania, its development being taken care of by the impact of the Western influences.
Beyond the Carpathians, both in Moldavia (with the exception of Bucovina), and in Muntenia,
the system of the three fields takes roots some time later, once with the entering of the
capitalist type relationships.

5. FALLOW LAND, PEASANT, RURAL, RUSTICALLY. LINGUISTIC
BENCH-MARKS, “COAT OF ARMS” IN THE WORLD OF THE VILLAGE

The socio-economic report, obvious within the rural regions of country type, more
conspicuously individualized currently as mental regions, is excellently developed by the
pair of appellatives fallow land - peasant, where the first term finds its correspondence in
the expression “fertile land” and/or “a land worked by the peasant”, and the second, denotes
“the person who lives in the rural environment and who earns his existence by directly
dealing with the cultivation of the land and with the breeding of animals.”

Regarding these two components, that are defining for the rural environment: the
homeland or the estate — as a support and source of existence and, the man — through which
the very existence is perpetuated, the peasant entitles, for example, his folkloric dances
(manifestations of manhood and joy of living), by using terms from the same family of
words, sensitive toward two fundamental egos, his being and the body of the ground. An
outstanding example is offered to us by Motilor Country (region of the Apuseni Mountains)
— through the famous “fallow land”, multiplied in particular forms of expression such as:
“the fallow land of the highlanders (mocani)”, “the fallow land of the crafismen who make pots”
(vasar), “the fallow land of the miners” and so on. We emphasize that this folkloric diversity
has its origin in the variety of the geographical environmental conditions, decisive on their
turn for the structuring of a conglomerate of mental systems, supported by what we would
functionally call, the hierarchy of the trades or of “the castes”.

A similar folklore circle dance, characterized by its free and casual force, we find in
the northern part of Moldavia (Bucovina), where it is simply called “taraneasca” — “rustically”.

Profound connotations are integrated in the folkloric expression such as “to pay as
much as a corner of a country” = to have a great value; “the gate of the fallow land” = gate,
or another symbol (cross, triptych, crucifixion, fountain etc.) that marks the entrance into another
settlement; “the fence of the fallow land” = a fence that surrounds the estate of another village
or the property that belongs to a family, or the fence that separated the border line of the village
into fields with different agricultural use (example: the arable of common).

From the same linguistic vein another valuable creation emerges, by which the
peasant manifests his strong affection and devotion toward his own land and beyond death.
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By uttering “may dust be light to him” (the equivalent of the English saying “May God
rest his soul”), during the ritual of burial, with the meaning of “may he rest in peace”, a
transfer of human personality is performed upon the land, and therefore the land acquires
the quality of being alive, of life, not only through labor but through death as well.

In this honest way, human society understands the continuity of existence and of
living in a place. Furthermore, they assume, the duty to maintain eternity, as something
sacred, by the obligatory going over of “the rituals of reconciliation”, known to us as
“Winter graybeards”, “Spring graybeards”, “Summer graybeards”...

6. CONCLUSIONS

From the context of the presented material, but also on a much broader vision upon
the traditional Romanian village, obtained both from ethnographic source investigation, and
from the survey of the existing collective mentality, and equally, from an ample specialized
literature, the following conclusions can be, briefly, drawn out:

- the desacralization of the village in the current context of globalization, implicitly
of the atrophying of the spiritual and traditional values;

- the alienation of the “new man” from the “noble” nature of the self and the
concomitant entering into a profoundly artificial area by the “disconnecting” regarding with
the organic structure of the inhabited space.

- the assuming “of the ignorance” as a natural element of the behavior.
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COMPONENTS AND INDICATORS OF VULNERABILITY OF
RURAL SETTLEMENTS

V. SOROCOVSCHI!

ABSTRACT. — Components and Indicators of Vulnerability of Rural Settlements. The first
part of the present paper emphasizes the extrinsic (exposition, elements and vulnerability) and
intrinsic components on a rather detailed scale. The vulnerability factors have been categorized
on the basis of diverse criteria that took into account the area in which they occur, their role and
place in the territorial systems dynamics, their genesis and nature. The intrinsic components
category includes the systems resilience, sensitivity, fragility and ‘preparedness”. In the second
part of the paper we analyse the criteria that serve as a basis for the separation of the indicators
concerning the rural settlements vulnerability. Considering the nature defining the various
elements and factors the vulnerability indicators have been included into several classes: spatial,
physical, demographic and human, socio-economic and environmental ones.

Keywords: vulnerability, components, fragility, indicators, rural settlements.

1. INTRODUCTION

The risk concept includes three terms: danger, vulnerability and exposure. Each of
these is related to the three components of the geographical space: nature, man and teritorry.
These correspond to the three components of the rural settlements: hearth, population and estate.
The main features of vulnerability are the spatial dimension and the dynamic nature, meaning
variation in time and space between the periods of extreme crisis and periods of complete
stability. Because vulnerability as a risk measure, is relative, the affected ones and the specialists
in various fields must accurately establish its thresholds or critical levels.

The main spheres of the vulnerability concept were synthetised by Birkman (2005)
as it follows: vulnerability as an inner risk factor (intrinsic vulnerability); vulnerability as
the probability of suffering damage (human centered); vulnerability as a dualist approach of
susceptibility and resistance capacity; vulnerability as multi-structure: susceptibility, resistance
capacity, exposure, adaptation capacity; multi-function vulnerability containing phisical, social,
economic, environmental and institutional features.

2. THE COMPONENTS OF VULNERABILITY
Vulnerability is a complex system including a great number of natural and/or human

variables, whose dynamics in space and time can lead to more or less dangerous situations for
the exposed society. This complex system includes extinsic and intrinsic components.

! Babes-Bolyai University, Faculty of Geography, 400006, Cluj-Napoca, Romania, e-mail:
sorocovschi@geografie.ubbcluj.ro
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2. 1. The extrinsic components of vulnerability

In the category of extrinsic components we can include: exposure, vulnerable elements
and vulnerability factors.

2. 1. 1. Exposure and vulnerable elements.

Risk exposure is a fundamental component of vulnerabilty, which together with
resilience and sensitivity gives the measure of vulnerability. Depending on the field in
which it is used, the term of risk exposure is given different definitions either as a process of
estimating and measuring the intensity, frequency and duration of the exposure to a disturbing
agent, or as an economic value or a set of elements related to each of the hazards which can
happen in a certain region, or even as elements at risk.

Risk exposure depends on certain spatial (distance, affected area) and temporal parameters
(the regularity of activities, seasonal habbits) which imply different degrees of vulnerability.

Exposure can be analized on different categories of vulnerable elements; phisical,
economical, social environmental.

The vulnerable elements are of social, economic, technical, cultural, esthetic and
environmental nature and can be grouped in two main categories: primary (structural) and
secondary (non-structural). In the first category are included those elements which are directly
exposed to the action of an exteme event (population, buildings, infrastructure, farmlands,
animals, utilities). The second category, that of the secondary elemens, includes all the activities
and actions which are indirectly affected by the manifestation of a hazard (economical, cultural
and educational activities, public service, monuments and natural reservations).

2. 1. 2 Vulnerability factors

In order to define the relationship between risk and the dynamics of the territorial
system, the term of risk factors has been introduced (I. Ianos, 2000). The general factors,
which operate in any context, are those of demographic, economical and social nature. One
can encounter other factors related to the activities and the ways of land-use, psycho-social,
technical, functional, cultural and hystorical, institutional or political-administrative.

The factors that determine vulnerability differ based on the geographical and socio-
economical context, on the typology of the analized hazards.

However, there is a series of general factors which can influence the level of vulnerability
in any geographical, socio-economical or political context and irrespective of the nature of
the analized hazard. The variability of those factors, the relations established between them and
their role determine an evolution in time of vulnerability. This fact, together with territorial diversity,
supports precise analyses only at the level of a certain system, during a certain time period
and regarding a certain hazard. This does not hold back an elementary distinction between the
specific factors of vulnerability, related to a certain geographical, socio-economical, political
context and to a certain hazard, and the general factors of vulnerability, which can influence
the degree of vulnerability irrespective of the context and the nature of the hazard: the level of
the existing technical-economic development, the health condition of the individuals or the
functionality of a well established social system.

The vulnerability factors can be grouped using various criteria. So, based on the role
they hold in the dynamics of the territorial systems the vulnerability factors can be classified
into unfavourable ( pressure and restrictive) and favourable.
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The vulnerability factors can also be classified into structural (technical) factors and
non-structural (psycho-sociological, hystorical-cultural, functional, institutional) factors.

Depending on the place they occupy and on their genesis, the vulnerability factors
can be classified into primary, derived and secondary, which in their turn include a great
many of factors.

The vulnerability factors can also be grouped depending on their nature in several
categories:

- the developpment of the rural settlements and the demographic processes represent a
first category of factors on which depends the way of occupancy and land using;

- the socio-economical factors are associated to the way of land occupancy and
determine the developpment process of the rural settlements in the stages of crisis, post-
crisis or economical fluctuations;

- the psycho-sociological factors determine the ways in which the exposed persons
observe, live and remember the risk caused by different extreme natural or anthropic
phenomena. In this case time is also involved, which on one hand can attenuate and distort
the rememberance of the catastrophies, and on the other hand it can determine the routine
of living with the risk (accepted risks);

- the hystorical-cultural factors include a series of asects referring to the imposed
transculturalisation, to the adoption of certain foreign models without adapting them, to the
fatality and resignation related to faith and superstitions (V. Surd et co. 2007)

- technical factors reffer to structural aspects as such: the unapropriate quality of
the buildings, the under-dimensioning of the defence works, the absence of the mainaining
works, the inadequate placing of some works, the maladjustement of the buldings to the
environmental conditions;

- the functional factors reffer to the management of the crisis stage and especially
to the operational availability of the techical resources and the quality of the intervention
services. This category of factors also include aspects reffering to monitoring, warning and
forecasting, which even if don't belong to the crisis stage, influence the vulnerability of the
settlements (V. Sorocovschi, 2004);

- the institutional and political-administrative factors are of non-structural nature
and reffer to the system that manages resources, to the shortcomings that appear in
highlightning the bad performances at the local level, the lack of risk-preventing programs,
the lack of a global vision of risks in the intercessions of land planning and in preparing the
commanding positions.

Life and property insurance have an important role in the recovering of the rural
settlements during the post crisis period.

2. 2. The intrinsic components of vulnerability

In the category of intrinsic components of vunerabilty we can include: resilience,
sensitivity, fragility and the capacity of preparing (V. Sorocovschi, 2007).

Resilience is a word of Latin origin (resilio), meaning a coming back to the initial state.
It is in reverse proportion to vulnerability. The term was used for the first time in Physics, later
in sociology, meaning a property of both natural and social systems to resist a potential
stress. In the study of hazards it has been used for the first time by Timmerman (1981), who
defined it as the degree in which a system or a part of a system has the capacity to absorb a
perurbation and o recover from the manifestation of a hazard. Later Blaike et al. (1994)
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define resilience as the ability of an entity to resist or to adapt to a stess caused by the
manifestation of a hazard, being a product of the planned degree of preparedness in the
perspective of a potential hazard, including the rescue measures.

According to I. Mac and D. Petrea (2003) resilience represents the capacity of the
geosistem to maintain its structural and functional integrity in perturbating conditions, together
with the speed with which it comes back to equivalent equilibrium conditions by means of
asimilating the changes (loss) induced by the perturbations. Resilience has also been defined as
the capacity of a system, community or society exposed to hazards to adapt through resistance or
chance with the purpose of gaining and maintaining a tolerable level of functioning (UNISDR
2004). The field of the term of resilience is wide includig that of resistance capacity.

Resilience defines the capacity of a systemto neutralize the imbalances appeared
by means of risk consuming, the system maintaining its structural-functional characteristics
by instrinsical means of self-regulation. These means of self-regulation derive from the
quality of the systemic components (natural resources, financial resources, human capital)
and the quality and dimension of the interractive relations which ensure its functionality.

From the definitions of the notion of resilience results that in almost all the cases the
accent is placed mainly on the capacity of the geosystem to resist and to return to the initial state
and less on the suffered structural and functional changes or on the recovering speed.

The atributes of resilience are numerous, but the most sgnificant are: the resistance
capacity, the adjustement capacity, the capacity to resist a disaster, the capacity of returning
to the initial state of functioning of the geosystem.

The types of resilience have been categorised based on the capacity to resist to
change. So Dovers and Handmer (1992), quoted by Klein et al. (2003) distinguished
between active and proactive resilience.

Sensitivity was defined as the degree (speed or proportion) in the geosystem or one of
its components change related to a stress factor whose sise is determined (I.Mac, D. Petrea,
2003). In other words, sensitivity represents the capacity of a system to modify its atributes and
to adapt to a new state of equilibrium, different from the previous one. Sensitivity implies the
capacity of the system to gain a new state, to resize the quantitative or qualitative parameters of
the composing elements and dy default its functionality in new conditions.

The "sensitive" qualities of the geosystem depend both on intrinsic characteristics (degree
of organisation, size) and extrinsic characteristics (the nature and intensity of the pressure put on
it. The higher the degree of organisation of a system, the more marked its sensitivity is.

Fragility is a control variable derrived from the association of two fundamental variables.
So, fragility comes out of the sensitivity of a geosystem correlated with its resilience, as a
reaction to a certain type of perturbation and to its size (Mac, Petrea, 2003). When a high
sensitivity is associated with a low resilience the geosystem has a high fragility, being susceptible
to suffer major losses after an extreme event.

The degree of preparedness is defined as "the totality of the activities and measures
taken in advance in order to ensure effective answers in when a disaster takes place, including
insurance policies, warning and temporary evacuation of population and goods in a less
threatened place by a potential hazard" (UNISDR, 2001).

There are several approaches of the degree of preparedness, which have been grouped
by Kirschenbaum (2002) in three categories: approaches based on attributes (the existence of
warning systems, risk awareness), planning scenario, psycho-social processes which underline
the personal process of decision-taking. Because there are differences between the degree
of preparedness of the community and of the composing individuals it is necesary that the
analisys of this component to be developped on a target group.
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3. INDICATORS OF THE VULNERABILITY OF RURAL SETTLEMENTS

It is rather difficult to establish all the indicators that intervene in the assessment of
the vulnerability of the rural settlements. Several criteria can be use in order to classify the
vulnerability of the rural settlements. So, depending on the number of the elements or factors
taken into account the indicators of vulnerability can be classified as simple and complex.

Depending on the nature of the elements and factors, the indicators of vulnerability
can be included in several categories: spatial, physical, demographic and human, social economic
and environmental.

3. 1. Spatial indicators

This category includes the indicators that represent punctual or linear spatial elements
or areas and whose distribution can be discreet or continuous. The used indicators can reflect
one or more aspects of the territory (position, placement, distance, area, etc)

The position indicators are expressed in geographical coordinates or can be rendered
on morphological units or subunits or on intervals of altitude.

Placement can be done in comparison with urban and polarizing centers of different
categories, communication ways, important natural elements.

Distance has an important role in the assessment of the effects produced by the extreme
events. There is a very close relationship between distance and the intensity of the phenomenon.
The distance to which a certain manifestation holds its risk phenomenon character depends on
several factors.

The distance to the polarizing centers, important communication ways, is an important
indicator in the assessment of the vulnerability of the rural settlements.

The area is an indicator that can show the part of the hearth or/and of the near-by
territory where the extreme phenomenon may extend, the forests, etc. Some spatial indicators
are obtained by ascribing the vulnerable elements to the area.

3. 2. Physical indicators

The quality of the dwellings and of the dependencies, the existence and the quality
of the essential facilities (schools, health centers, hospitals, firemen, police stations), of the
communication ways (roads, railways, airways, naval), of the electric, gas, water, telephone
networks are expressed by means of physical indicators.

The quality of buildings reflect the physical vulnerability of the analyzed territory. The
proportion of the new houses is shown by the edilitary renewal index. When calculating it we
take into account the number of inhabitants and the number of houses built during a certain
period of time. It is calculated by ascribing the number of houses built during a certain period of
time to the current number of inhabitants, according to the following formula:

In = C.100 / P (%), where: In - edilitary renewal index; C - the number of houses
built during a certain period of time; P — the current population of the settlement.

Another physical indicator used in the assessment of the vulnerability of rural
settlements is the public facilities index.
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3. 3. Demographic and human indicators

This category of indicators is of great importance in the assessment of human
vulnerability. The most frequently used indicators are:

- demographic size is an important indicator frequently used in the assessment of the
human vulnerability of rural settlements. Establishing the proper value for every degree of
vulnerability has a subjective character, depending on the peculiarities of the settlements in the
studied region. Unlike the urban settlements, where the great number of inhabitants show a high
degree of vulnerability, for the rural settlements the situation is generally reversed;

- the population density in the hearth, meaning the proportion between the number of
inhabitants an the area of the settlement, shows the pressure exerted by the population upon the
inhabited space. Unlike this indicator, the physiological density shows the number of inhabitants
per one hectare of farmland. This indicator shows the pressure exerted by the population upon
the farmland, meaning a great part of the near-by territory and much less of the hearth;

- the feminization index (the number of women per 100 men) shows the proportion
between the number of women and men. Taking into account the specific labors of the
primary sector, a higher number of women ascribed to 100 men generally show an averse
situation. Because of their make up for women is more difficult to face a natural disaster
and they are more disposed to illnesses. (Dana, Gotiu, V. Surdeanu, 2008);

- the specific feminization index, for the group of age 15 - 59 shows the process of
demographic feminization at the level of the active population;

- the specific feminization index, for the group of age over 60 shows complementary
the process of demographic feminization;

-the index of demographic aging calculated with the formula I=P > 60 /P < 14
shows very precisely the proportion of the population over 60 as compared to the young population

- the proportion of the young population out of the total population is also an
important indicator in the assessment of the vulnerability of the settlements.

- the index of age dependency, obtained out of the formula Id = P (14 — 59 years
old) / P <14 + P > 60, shows very accurately the process of demographic aging.

3. 4. Social-economical indicators

These indicators allow the highlighting of the social and economic peculiarities of the
analyzed space. When establishing the social economic indicators one must take into account
the fact that the territorial system has two essential components (the natural environment and the
human society) which are interdependent and permanently and mutually determine their evolution.

The social indicators must reflect a series of characteristics as such: poverty,
underprivileged social groups, instability, the level of education of the population, the
essential and useful facilities, the rate of divorces, the rate of crimes, etc.

When assessing the vulnerability of the rural settlements one must take into account
the most representative criteria for the analyzed space. In the assessment of the social economic
vulnerability of the Transylvanian Plain Ramona Ratiu (2007) considered several indicators: the
structure of the active population, the level of education of the population, the type of land-
use, the services offered in each habitat unity.

The most frequently used social indicators are those reflecting poverty and underprivileged
social groups. Poverty can be absolute or relative, the income level being the main indicator
in determining the poverty thresholds.
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Besides income indicators there are taken into account those who reflect life conditions
as such cultural and social resources involved in accomplishing fundamental human needs
(Molnar, 1998). One must also take into account the fact that there have been defined two concepts:
poverty and extreme poverty and that the threshold between them has a dynamic character. We
can mention the fact that poverty indicators can be included in two separate categories: monetary,
regarding population's incomes and non-monetary, reflecting the other aspects of poverty.

The vulnerability induced by the living conditions was appreciated based on three
types of indicators (Maria Sandu, D. Balteanu, 2005) which highlight the access to various
facilities (water, electricity, natural gases), over-crowding (the number of persons on inhabiting
area) and the safety of living (the proportion of houses built of vulnerable materials out of the
total number of houses).

The vulnerability induced by the lack or insufficiency of essential facilities (schools,
medical centers, etc) or public facilities (drinking water systems, electricity, natural gases)
is highlighted by indicators calculated by ascribing the number of classes to the number of
pupils, the length of the above mentioned systems to the number of households.

The vulnerability induced by the lack or insufficiency of medical care can be evaluated
by ascribing the number of physicians to 1000 inhabitants, by the infant mortality rate (Maria
Sandu, D. Balteanu, 2005).

The health index was compiled by the aggregation of several indicators: infant mortality,
life expectancy, mortality caused by cardiovascular diseases, by cancer (Liliana Dumitrache,
Iuliana Armas, 1998).

Out of the previously exposed facts results the fact that there are numerous partial
social indicators, based on which one can calculate the index of community rural poverty,
having and integrating character. Also one can draw maps of the distribution of the poorest
territorial entities.

The analysis of the distribution of poverty indicators can be completed with that of
poverty indicators calculated for different categories of households based on the occupational
status of the head of the household (according to the methodology of INS, CASPIS, quoted by
Maria Sandu, D. Balteanu, 2005). This indicator reflect the most accurate the households
affected by poverty (unemployed persons, peasants and independent agricultural workers).
The TFR indicators calculated based on the size of the household show another image of
the distribution of poverty. The indicators calculated for categories of households show higher
rates of poverty for the households with children.

The poverty indicators determined for categories of households based on the occupational
status and the level of education of the person declared as head of the household, as well as
on the number of children and on the size of the household show the density, depth and the
greater severity of poverty.

In the category of underprivileged persons or groups (categories) Molnar (1998)
includes those situated nearby the threshold of poverty, in danger to become poor because of
temporary causes (unemployment, illness) and long-term or permanent causes (a handicap,
the belonging to a certain ethnicity, numerous and/or single-parent families).

In the assessment of unemployment two main indicators are used, which allow the
quantitative assessment of the impact of the phenomenon upon the rural communities (the
general rate of unemployment and the long-term unemployment rate, over 9 months). The two
indicators are completed by others: the proportion of the population working in agriculture
and in the public sector out of the total working population. The latter indicates the degree
of economic dependency on the public sector.
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The state of stability or instability of the work-force market reflect quite well the risk
of unemployment. The index of stability to the unemployment risk was determined by Liliana
Guran and Irina Mocanu (2005) based on several indicators: the rate of variation of the total
number of employees in a given period; the proportion if employees involved in risky activities;
the proportion of the population occupied in the primary sector; the variation rate of the
employees occupied in the first five activities; the degree of certainty of work places in the
residence locality and the number of unemployed persons seeking another job.

Out of the above-mentioned economic indicators (the index of human poverty,
inflation rate, unemployment rate) one can also mention sector economic indicators, which
consider the proportion of the arable land and of the agricultural cultures out of the total
area, the degree of dependency on the agricultural activities, the vegetable and animal
production ascribed to number of inhabitants, the incomes obtained in the commercial and
non-agricultural entities.

3. 5. Environmental indicators

This category includes the indicators that reflect the attributes of the extreme events
(intensity, duration, frequency, affected area), the proportion of forests out of the total area of the
settlement, the degree of soil degradation, the surface and the type of protected areas etc.
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ALGORITHM REGARDING THE TREATMENT OF HIGHLY
DISADVANTAGED AREAS FROM ROMANIA

I. IANOS', J. B. HUMEAU*

ABSTRACT. — Algorithm Regarding the Treatment of Highly Disadvantaged Areas from
Romania. Entering highly disadvantaged areas into the list of priorities within national and
European policies of territorial cohesion represents a necessity. It is considered that, before
solving the problem of territorial disparities at national or regional level, it is necessary to solve
the problem of the survival of some local peripheral intraregional communities. To that
effect, an algorithm for the treatment of the most disadvantaged areas at regional level is
proposed. This algorithm is structured into five parts: establishing the institutional framework,
setting the diagnostic, analysing the insertion environment, the treatment itself and the post-
treatment monitoring. The treatment is likely to be different, depending on the structure of
each area, with an accent on the development induced by the localities with a central place function
from the inside or outside. The conclusion is that highly disadvantaged areas cannot be developed
by means of a “shock” therapy, and the process of treatment can start with the setting of the
premises of implementation.

Keywords: disadvantaged communities, underdevelopment theory, logical scheme of treating
underdevelopment, Romania.

1. INTRODUCTION

Highly disadvantaged areas should maybe represent the most important challenges for
regional and county administrations, having in view these are the poorest areas. Moreover, they
seem to constitute a major barrier in accomplishing some qualitative leaps within the
intraregional development process. Their character of barrier paradoxically arises from the fact
they are only resources’ provider for developed areas, from which they only require minimal
services. Their crystallization capacity of some activities able to valorize the local resources by
export is reduced or inexistent. In the context, local development is not possible without an
infusion of external capital or without a mobilization of all endogenous energies. This capital’s
shape is complex, as we frequently speak only about investment flows. Concretely, in some
highly disadvantaged areas, with the exception of some punctual interventions at the level of
physical infrastructure, it would be enough to efficiently manage local resources by an infusion
regarding enterprise culture, an infusion of good practices and elementary education in
managing minimal incomes.
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Starting from the researches done in the field (Ianos, 2000, 2001, 2010; Ianos and
Heller, 2006), the present paper aims at only individualising the necessary steps for local
development, by developing the strong points of highly disadvantaged areas. Such a demarche
supposes several main stages, among which an important role is played by the accomplishing of
a partnership between main administrative units. Without a clear legislation in the field, it is
developed the possibility of partnership between these communities and the change of the
present indifference into a cooperation based on priority objectives.

2. THE GENERAL CONTEXT, FAVOURABLE OR RESTRICTIVE ELEMENT

Discussing about the modality by which underdevelopment can be diminished at the
level of highly disadvantaged areas, during a crisis period, has got a positive side, despite some
question marks regarding its realism. In such a stage, the orientation of organisations and
public institutions, private or civic, towards the spaces where reality is extremely rigid, can
attenuate the effects of the crisis. Up to present, representative institutions in the field are
targetted almost exclusively towards territorial areas from a superior level of the hierarchy,
by the global development coefficient (Bojnec, 2006).

As recent studies demonstrated, there are big discrepancies regarding development
at macro-territorial level (Ianos, 2010; Lefter and Constantin, 2009; Goschin et all, 2008), and
their increase tendencies are indubitable. National space, as essential part of the European
space, cannot be regarded but in correlation to this (Toderoiu, 2009). Consequently, it is very
obvious that after a period in which the speed of recuperation in the development field is
much higher than expected, another period followed, in which initial discrepancies deepened. It
is enough to analyse comparatively the GDP per inhabitant in the last three years, in order
to notice that, if in the developed countries from the West of Europe the GDP was constant
or it slowly increased; in Romania it decreased by approximately 10%. The last statistical
data from Eurostat show that in the second trimester of the year 2010, compared to the
previous trimester, the GDP at the EU level increased with approximately 2%, whereas in
Romania it decreased with 1,5% (Eurostat -Newsrelease indicators, 2010). This means that
discrepancies between member states are still increasing, and they are transferring to
regional level, too.

The relation between the capital and extreme counties (GDP/inhabitant)

Table 1

The relation between: 1994 2005 2008
C'cllp.ltal/county with 1.80 478 476
minimum value
Capital/most developed 112 1,61 1.48
county
Most developed
county/County with 1,60 2,97 3,22
minimum value

Source: processed data.
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This increase of discrepancies deepened at Romania’s level, too, between developed
and less developed regions, and in this respect it is enough to notice that discrepancies between
regions in the years 1994, 2005 and 2008 suffered important mutations, the most affected
being exactly underdeveloped regions. In order to correctly reveal this aspect, it is enough to
show that during the mentioned years, the GDP-inhabitant climbed more rapidly in developed
counties and less in poor counties (table 1).

It is thus confirmed that, in the process of territorial development, the convergence
of administrative units is reached after the initial increase of discrepancies. In Romania’s
case, Williamson’s curve (1965) is partially examined, showing that territorial discrepancies
increase up to a certain level, and when a saturation threshold is reached, its development
generalises and discrepancies diminish very much (Szorfi, 2007). We say “partially”’, as Romania’s
development level did not exceed the phase of territorial discrepancies’ increase, even if the
relation between the capital and the other extreme counties proves the reaching of the maximal
level and the start of these discrepancies’ decrease process. This is a sign by which Pal’s
affirmation (2009), according to which countries from the east of Europe have got problems
regarding regional disparities and their capitals are continuously increasing, seems to be contradicted.

Globally, the territorial convergence process is not visible yet, due to the increase
of regional discrepancies between extreme counties. Thus, between the counties Timis and
Vaslui, the increase of the existent disparities continues. The difference between the two
counties also confirms the increase of the disparities between the west and the east of the
country, except for those of core-periphery type (Petrakos, 2009).

In order to reduce these disparities, except for the process of endogenous development
of each state, the EU offers, by means of the Structural Funds, substantial financing. This is
the reason why it is considered that the main challenge for new EU member states is the
efficient absorption of the funds allocated for the territorial convergence objective. This
objective is primary in the policy of European cohesion, attracting 81.5% out of the total
financing. For the countries which are under this objective, the total amount is of 347 billion
Euros (Salmon, 2008). Previous experience shows great difficulties in absorbing these funds, as
there is not a sufficiently developed culture to create real mechanisms at different levels, in
order to access more easily such a financing and especially to use these funds for creating
the bases for the future development. The present Romanian system does not encourage enough
the establishment of partnerships between authorities at local, county, regional and central level,
on the one hand, and between the public administration, civil society and entrepreneurs, on
the other hand (Bischoff and Giosan, 2004).

This general context has multiplying effects upon the development of highly
disadvantaged areas’ development, but it has also got restrictive effects. Thus, the existence of
structural funds would allow local communities from these areas to access financing sources
which would solve some of the problems they confront with. Unfortunately, these funds are
oriented on axes which limit this access, as, according to the vision of the EU’s spatial
development, most of these resources will be allocated to the development of the seven national
poles and thirteen urban poles of growth. Both categories will absorb approximately 70%
out of the funds allocated for Romania by the EU (Government Decision 998/ 2008), meaning
that for the rest of the categories of towns, for other types of sectorial investments only 30%
will be allocated.

Having in view that a part of the highly disadvantaged areas are situated nearby
some national poles or urban centres of growth, a part of the funds allocated for these
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growth centres can be directed towards them, by different types of partnerships, with the
purpose of increasing the consistency of their supporting space. In such conditions, improvements
of the existent legislation impose, and implicitly the adoption of a clear legislation in the
domain of territorial partnership.

At the same time, the existence of regional discrepancies and their perpetuation by
the development of the 20 territorial growth poles constitutes a major impediment in the
treatment of highly disadvantaged areas. Considering them at the periphery of preoccupations
connected with territorial development limits the concrete possibilities of local or associative
development. Hence it results the limited number of solutions to avoid the process of poverty
perpetuation and of creation of social injustice. Because a key element has to be mentioned:
the preponderant development of the 20 growth poles will accentuate territorial differences,
and these will produce a social territorial stratification, as well as a stratification regarding
life quality (Ignasiak-Szulc and Kosiedowski, 2009).

This is the reason why we consider the overall present Romanian and European
context is unfavourable for a direct and useful treatment of highly disadvantaged areas.
These areas will grow poorer, by internal and external migrations, by the decrease of the
demographic potential and by the incapacity of superior development of strong points each
of these areas disposes of.

3. THE METHODOLOGY OF ELABORATING AN ALGORITHM OF
TREATMENT FOR HIGHLY DISADVANTAGED AREAS

The foundation for individualizing the essential steps such a demarche should follow is
to know and to recognize the large diversity of highly disadvantaged areas. Such an algorithm
supposes to know the internal structure of each area, to build some structural models and to
extrapolate them for similar regional environments. The fundamental idea to start from is
that inefficiency of progress with regard to such areas’ development results from the lack of
some local or inter-local policies of developing strong points and eliminating some of the problems
they confront with. It is supposed that providing an algorithm for te tratement of highly
disadvantaged areas will diminish the tendencies of territorial exclusion and will bring back
the disparity as regards the development between these and insertion spaces.

The work hypothesis is that the algorithm for the territorial treatment of highly
disadvantaged areas respects the rules of a logical chart, where the stages’ succession has got
finality. Thus, this algorithm will be the main instrument for implementing the development
policies of a highly disadvantaged area.

The algorithm’s structure includes the following stages: diagnosis, treatment and
post-treatment monitoring, inclusively the additional treatment. As it is about a long term
treatment, the instruments and the doses applied will imply changes, depending on the state
of the respective area, as well as on the context of territorial insertion.

The entry data used in elaborating this algorithm were extracted from the concrete
analyses carried on for all highly disadvantaged areas from the country and refined depending
on some similar studies unfolded for the general management of some territorial entities.
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4. THE PRESENTATION OF THE TREATMENT ALGORITHM

The territorial individualizing of highly disadvantaged areas, taking into account the
specific criteria of such entities, supposes, implicitly, that we are in front of some areas with
special problems regarding the development level. Yet this individualization does not offer, in a
regional context, enough elements for also revealing the problems they confront with. Therefore,
for a transition country, characterized by a high degree of rurality, amplified by the fact that
most of the towns are small, with pregnant rural characteristics, it is important to build and
apply a chart of approaching intense underdevelopment. The means of approach correlate with
the particularity of highly disadvantaged areas, but for underdevelopment treatment there is
the same logic, structured on the following stages:

A. Establishing the institutional framework for the implementation of the
process of highly disadvantaged areas’ treatment. In order to ensure the success of the
underdevelopment treatment process, it is necessary to establish the framework in which the
assessment of the present state of the respective area will take place, as well as the entire suite of
specific measures for the suitable treatment. Building this framework is, despite appearance,
extremely difficult, due to the political diversity of the decision factors, low level of the population’s
initiation and the distrust existent at this stage. This is the reason why involving some specialists
and the civil society supposes:

a) present decision factors should be aware, from the level of elementary structures, of
the importance of cooperation within the individualized area, in order to cope with the problems
related to the future development of communities;

b) the diffusion, within local communities, of disadvantages of cooperation between all
communes and, possibly, the towns from the analyzed area, by the use of some forms and
of a suitable language. Communities may exert pressures upon decision factors in order to
identify some efficient cooperation forms;

¢) establishing trust between decision factors, beginning at some mayors’ initiative (or of
all the mayors) and as a result, a cooperation agreement should be signed, within which the
strategy of cooperation and the ways of constituting the institutional framework should be defined;

d) establishing an inter-communal team, charged with elaborating and proposing a
statute of the association of communes from the highly disadvantaged area. Specialists,
representatives of communities from different scientific or administrative organisms at regional
or national level will be part of this team, together with other local representatives;

e) adopting a Charter of inter-communal development, where the main elements of
strategic and political nature of communities should be mentioned;

1) building the Inter-Communal Association for Development, implying the agreement
of all communities for the constitution of such an institutional framework and its recording
as an institution with legal personality;

g) establishing the Council for inter-communal development, aimed to put together
the communes’ mayors, representatives of business environment, schools, cults, as well as other
civic organisations. The number of members and their statute will be established by popular
consultation;

h) the foundation of the Agency for inter-communal cooperation, with an executive
role in the process of implementation of the strategies and policies established by the Association,
as well as in managing the projects related to territorial development;
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1) the foundation of the Fund for inter-communal cooperation, having as sources
the quotum for each commune, governmental and regional sources, external sources, contributions
of some enterprises or commercial societies, donations etc.

B. The application of the diagnostic on the highly disadvantaged areas. The
diagnostic is essential for the individualising of disfunctionalities, distorsions, weak and
strong points of the analysed territorial entity. In this respect, it is recommended to combine
the sectorial analysis with a SWOT-type analysis, which could reveal the characteristics of
the internal and external environment:

a) establishing the system of indicators for the refinement of information obtained as a
result of intraregional disparities’ analysis. When individualising highly disadvantaged areas,
comparative analyses were done at the level of elementary territorial entities of the region. Other
indicators, obtained by surveys carried on at the population’s level, must be added to these, with
the purpose of measuring the main characteristics of the respective area’s development;

b) the determination of the complex hierarchy of communes inside the analysed
area. By the aggregation of new indicators obtained, the development level of communes
will be measured, establishing their hierarchy. By means of the inclusion of some indicators
identifying the relationships between settlements, there will be made appreciations regarding the
possible central place of a locality in relation to the entire area or parts of this area;

¢) the analysis of the area’s internal state, using specific indicators for the demography,
economy, infrastructure and prosperity’s level. The main characteristics of the analysed area are
revealed, as follows: the way of using soils, the processes of concentration-deconcentration
of population and resources, and the stage of economic restructuring:

- the evaluation of the internal state also supposes tracking the main disfunctionalities,
the obstruction or amplification points in the territorial development process;

- the application of the SWOT analysis will be done only for the characterisation
of the internal environment, respectively for emphasizing weak and strong points;

d) the diagnostic’s application, by the classification of the main problems contoured
around weak points or in relation to the existence of some strong points insufficiently developed.
Identifying and placing these problems depending on their importance, within the present
level of development, which is very low, constitutes the key element of diagnosing the internal
state of the highly disadvantaged area.

C. The analysis of the highly disadvantaged area’s insertion environment. None of
these areas is isolated in the territory, but it is within a sub-regional and regional environment
which it interacts with. In relation to other areas, this area is a real pray, as by the resources it
possess, it is directly or indirectly assaulted, by large or medium sized urban centres, situated in
the region or country they belong to. A special case is that of the massive migration of work
power from these areas abroad, in other EU countries, especially in the conditions of the
encouragement of this phenomenon. The analysis of the insertion environment supposes:

a) the evaluation of road and rail connections with the insertion space. It is not
only about the existence of physical infrastructures, but also about the intensity of flows
between this area and its neighbourhood;

b) the estimation of functional connections between the area’s settlements and the
neighbouring polarizing centres. The analysis of flows and their orientation may lead to the
individualizing of some local settlements systems, to which some localities from the highly
disadvantaged area may belong to;
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¢) the individualizing of localities with a central place function from outside of the
area. For the approach in a systemic context of the underdevelopment level registered, it is
important to find some urban or rural active centres from outside of the respective area,
which might induce development in the perspective of a complex process of re-launch of
the economic growth;

d) the analysis of the external environment in terms of the SWOT analysis. This
implies to find and underline the relevance, for the analysed area, of opportunities and
threats regarding future development. In this respect, there are identified the ways by which
these components may constitute favourable or restrictive elements for the implementation
of some policies of inter-local economical-social revitalization;

e) identifying the compatibilities which arise from the characteristics of the
insertion environment. The integrated territorial development supposes an increasing
compatibility between underdeveloped areas and their insertion environments, by the use of
complementarities and by the decrease of present discrepancies.

D. The applying of the suitable treatment. The specific of each area imposes to
adopt a set of measures in relation to the factors which generate poverty, with the communities’
options and with the insertion environment’s features. These form the nucleus of some global
policies of diminishing underdevelopment, and on that account their implementation represents
the key element. The treatment of a highly disadvantaged area can be done distinctively in
relation with three major characteristics of the highly disadvantaged area:

- the homogeneity of the very low development level and the lack of an internal
centre, able to take over the central place functions;

- the heterogeneous character of the development level, determined by the
existence of a mono-, bi- or multi-polar structure, depending on the local centres, which
might play the role of some development engines at the area’s level;

- the internal complexity of the area and of the area’s context of insertion, which
makes the development process, be endogenously dominant for certain segments and
exogenously dominant for other segments.

The main individualized steps in an implement treatment procedure are:

a) the evaluation of financial resources it can be counted on. Any intervention in the
acceleration of the development process needs funds. Consequently, in the treatment process
there must be known exactly which the values of the resources to be invested are. In these
situations, the direction of endogenous development can be followed, the communities counting
on their own resources and on the citizens’ solidarity;

b) carrying on a campaign for cultivating the solidarity sentiment at the level of
ordinary population from the disadvantaged area. In this respect, the promoters’ credibility
is essential for creating some internal synergies able to initiate a new type of development;

¢) choosing the type of treatment in relation to the specific of the area;

The treatment of each area, and especially of extended areas, can be done only by
the aware creation of some discontinuities as regards development:

- in case of the areas where underdevelopment’s homogeneity dominates, there are two
ways of attenuating it. The first is that in which discontinuity is produced in the inside, and the
development is to be diffused towards the periphery. This must be based on several simulations
related to the changes which might appear at the level of the other communes, by impelling one
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or two local centres of power. The second is that which pushes discontinuities towards the
interior of the area, up to elimination, under the influence of the development induced by centres
from the outside. In other words, in the first case we discuss about a development prevailingly
endogenous, and in the second case, about a development prevailingly exogenous;

- in case of the mono-, bi- or multi-polar highly disadvantaged areas, the development
paths are based on internal processes of diffusion. It is generally discussed about extended
areas, with one or several localities with a central place function. From here it results a
process of attenuating territorial discrepancies, by their growth, firstly. In both cases, the
bet is represented by a dominant development of an endogenous type, with the generation
of local discontinuities and their transfer towards the exterior, covering the entire area;

- in case of highly disadvantaged areas with a complex structure and where the ways of
attenuating underdevelopment are different, a combination of endogenous development with the
exogenous development is generally met. Endogenous development has in view the diffusion of
development from one centre towards a side of the studied area, and exogenous development
has in view to attract the other side within the process of development, under the influence of
some external centres;

d) the elaboration of inter-communal cooperation programs. Starting from the
observed reality, the association establishes a short-term, middle-term and long term strategy,
accompanied by pertinent cooperation programs. These will be sustained by projects, out of
which a part will be elaborated by voluntary work, having in view the limited financial
resources. There are of high importance especially the projects referring to education, the
formation of an enterprise culture, the way of increasing incomes by a pertinent management of
minimal family resources, the cultivation of solidarity etc. These projects ensure the necessary
premises for a sustainable, aware development of communities. Another part of the projects,
with amplification effects, will be based on the existent financing, envisaging key sectors for
economic growth and for the diminution of underdevelopment. By means of local stimuli,
inclusively by different fiscal facilities, the investments’ efficiency and small entrepreneurs’
encouraging will be ensured. The structure of inter-communal cooperation programs will be
balanced, envisaging the attraction of some investors from the neighbouring areas, too;

e) the implementation of inter-communal cooperation programs will have in view the
selection of projects of large interest and viable for local communities, encouraging local
partnership between the development’s actors. The diffusion of good practices as regards the
association of fields’ owners, the capitalization of agricultural activities and other traditional
activities (hand-made, touristic) from a commune to another can ensure beneficent effects upon
the state of inhabitants’ life quality.

E. Post-treatment monitoring, as a sustainability source of the effects of diminution
of poverty degree. Treating a highly disadvantaged area is a long duration process, which may
last a generation. The poorest areas are always on the last position on a priority list, especially in
the transition countries. On the one hand, these are peripheral and are considered to be resources
consumer, and on the other hand they do not have the power to become a problem for the state
or for the European Union, as they are de-structured, with an aged rural population, preoccupied
only by survival. From these reasons, in our opinion, post-treatment monitoring must be
regarded as a long treatment, as it cannot be spoken about a “shock-treatment” of highly
disadvantaged areas. In this respect, post-treatment monitoring implies:
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a) following the way of using financial funds and resources allocated for different
types of projects. This is an action which gives confidence to communities and socio-
economical actors within the program of inter-communal cooperation. Transparency along
the treatment process itself consolidates solidarity and internal cohesion of the Association;

b) early evaluation of the efficiency of the inter-communal cooperation program.
The yearly report the Inter-communal Cooperation Council will elaborate will be public
and it will be analyzed within local communities, in order to correct some measures and to
reconsider some priorities. It will be insisted on underlying the progress registered in the
field of inter-communal development, inclusively of the facilities related to the increase of
the life level at the households’ level.

5. CONCLUSIONS

The treatment of highly disadvantaged areas, despite its peripheral character,
represents a priority for a self-respecting state. The affiliation to the European Union and the
primary objective of attenuating the discrepancies between developed and less developed
countries do not impede the states from the second category not to pay attention to geographical
areas in which communities struggle for survival. If we speak about the chance equality, equity and
social inclusion, at the European Union’s level, then the attenuation of continental discrepancies
must be subsequent to ensuring the minimum standard of life for all communities.

In this spirit, highly disadvantaged areas would become a priority, and their treatment
should begin before eliminating the big territorial disparities. European and national policies in
the field of territorial cohesion should include a distinct segment for these areas, which could
become European problems, by their multitude and persistence.

This complex context determined us to propose a perfectible algorithm of treatment for
the less developed areas from Europe, strongly affected by the regressive tendency registered as
regards development. From this algorithm it comes out that the treatment is specific for each
area, its implementation follows a sustainable development and a period of pre-treatment is
necessary, in which the premises of its implementation are built. Taking into account the
specific of such areas, the application of a “shock™ therapy is excluded, as the treatment’s
solutions become compatible in time, together with the changes stepped in the inhabitants’ and
local decision factors’ mentality, in the behaviour of the socio-economical and cultural actors.
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THE EVOLUTION OF ADMINISTRATIVE ORGANIZATION IN WALES.
CASE STUDY: THE FORMER GLYNDWR DISTRICT

R. RUSU!

ABSTRACT. - The Evolution of Administrative Organization in Wales. Case Study: The
Former Glyndwr District. The paper highlights the most important moments in the evolution of
local government in Wales, providing examples mostly from North-East Wales, and specifically
the area of the former Glyndwr District, which underwent spectacular changes throughout the
time. During the Middle Ages, Wales was formed by a number of petty kingdoms, further
divided into cantrefi and commotes. After the Act of Union (1536), the English system of counties
was implemented. They comprised a number of hundreds. The parishes were the smallest
divisions. The first modern administrative reform came with the Local Government Act of 1888,
which established the administrative counties, divided into urban and rural districts. Further
reforms were enacted by the Local Government Acts of 1894 and 1929. However, the most
radical changes took place with the Local Government Act of 1972 (enforced in 1974), which
reduced the number of counties from 13 to 8 and the number of districts from 116 to 37. Civil
parishes changed their name into communities and were allowed to have a council. The two-tier
system came to an end in 1996, when the counties and districts were replaced by 22 unitary
authorities (or principal areas, styled either “counties” or “county boroughs”) as a result of
the enforcement of the Local Government (Wales) Act of 1994. Boundary changes occurred
even after this date, for instance in the Vale of Llangollen, disputed between Denbighshire
County and Wrexham County Borough. Boundary issues are reviewed by the Boundary
Commission for Wales.

Keywords: Wales, local government, Glyndwr District, county, administrative organization.

1. TERRITORIAL DIVISIONS OF MEDIEVAL WALES

In Early Medieval times, Wales was divided into a number of small kingdoms, which
became larger throughout the centuries and disputed lands (J. Davies, 1994). In North
Wales, the two main kingdoms were Gwynedd (in north-west) and Powys (in east-central Wales).
One of the territories they disputed was Perfeddwlad (“the middle country”), also known as
Gwynedd is Conwy or Lower Gwynedd, the area between the Conwy and the Dee estuary
in north-east Wales, whose southern half was later comprised in the Glyndwr District
(Wendy Davies, 1982).

They were further divided into cantrefi. The Welsh word come from “can” (a hundred)
and “tref” (villages), therefore literally meaning “a hundred villages”. In early times, the cantref
may have actually included a hundred or so villages; however, the original territorial significance
changed and they varied in size (Wendy Davies, 1982). The term is similar to the Anglo-Saxon
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division named “hundred” and this term replaced the cantref after the conquest of Wales
without changing much of the meaning or territory covered by them. The seat of a cantref
was in a larger village or town, called maerdref (like Denbigh, for instance). The cantref
was in its turn divided into smaller units, cwmwd (singular) or cymydau (plural) in Welsh, or
commote (in English). A cantref may have consisted of several commotes (Wendy Davies,
1982). In late medieval times, commotes became more important territorial divisions than the
cantrefi, as lordships tended to replace the latter. They were both used for legal purposes.

In Perfeddwlad, an important cantref was, for instance, Dyffryn Clwyd, which covered
the upper part of the Vale of Clwyd basin and the surrounding hills. Before the Edwardian
conquest of Wales in 1282-1283, it was divided into the commotes of Dogfeiling (in the east),
Llanerch (in the south) and Colion (in the west). After the conquest, the cantref was
transformed into the marcher lordship of Ruthin (J. Davies, 1994). Its neighbour to the
north had been the cantref of Rhufoniog, in itself divided in commotes like Cymeirch, Is-
Aled and Uwch-Aled. Together with the cantref of Rhos, it formed the marcher lordship of
Denbigh after 1282 (R. Newcome, 1829).

Before 1282, in the southern half of the modern Glyndwr District, the petty kingdom
of Powys Fadog (Lower Powys) included the cantrefi of Y Rhiw, Y Barwn, Trefred and
Raider, among others. Y Rwiw included the commote of 1al (on Alyn and Afon Morwinion),
Trefred — the commote of Chirk, Raider — the commotes of Nanheudwy (mainly on the Vale of
Llangollen and the lower Ceiriog), Cynllaith (on the upper Ceiriog, the Cynllaith valley and
in the Berwyn area) and Lower Mochnant (on the lower Tanat valley and its tributaries).
After the conquest, they shared the same fate as their northern counterparts and were broken up
into marcher lordships (Dorothy Sylvester, 1969). The princely family of Powys Fadog was
pardoned and granted the small estate of Glyndyfrdwy and Cynllaith Owain; the Welsh hero
Owain Glyndwr was a member of this family (J. Davies, 1994). The cantref of Y Barwn,
including the commotes of Edeirnion, Dinmael and Glyndyfrdwy, was the only one which
did not become a marcher lordship and was included in the county of Merionethshire.

2. TERRITORIAL DIVISIONS UNTIL THE END OF THE 19™ CENTURY

After the Act of Union of 1536, the English “shire” system was implemented in all
Wales, leading to the creation of counties which replaced the marcher lordships. The territory of
the district was then included in the county of Denbighshire, except for the south-west (Edeirnion),
which remained part of Merionethshire.

Counties were further divided into hundreds, and larger settlements (such as Denbigh
and Ruthin) received the status of “borough” (J. Williams, 1856). Each county had the right to
send one member to the Parliament, and usually a second member was sent from a borough of
that county. Merionethshire had no borough and therefore had only one MP (P. Jenkins, 1992).

The hundreds largely respected the former cantrefs or sometimes commotes, varying
in size. In the Vale of Clwyd, Rhuthun hundred corresponded to the former cantref of Dyffryn
Clwyd while Isaled hundred (around Denbigh) covered the area of former Cymeirch and Is-
Aled commotes. They also comprised the catchment area of Clwyd River in the Hiraethog Hills.

To the South, the Yale hundred inherited the former Ial commote, while Chirk hundred
covered the ancient Chirk, Nanheudwy, Cynllaith and Lower Mochnant commotes (R. Millward,
A. Robinson, 1971, Margaret Mahler, 1912).
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The smallest division in Wales was the parish, which at the time was an ecclesiastical
unit. Initially, the parishes belonged to the Catholic Church, and after the Reformation, to
the Church of England. Nevertheless, apart from their spiritual role, the parishes were also
used for administrative purposes. For instance, the parish had to look after the poor, who
had formerly been in the care of monasteries (before their dissolution).

There were little changes until the 19™ century, when Poor Law Unions were established
by the Poor Law Amendment Act in 1834. These “unions” were in practice territorial divisions.
Initially they were used to look after the poor, but then for other purposes, too (P. Jenkins,
1992). For instance, registration districts were created in 1837 and sanitary districts in 1875, on
the basis of Poor Law Unions. They were further divided into sub-districts. For instance, Ruthin
Registration District had six sub-districts: Llanarmon, Ruthin, Llanelidan, Gyffyliog,
Llanrhaiadr and Llandyrnog. Denbigh sub-district was included in St. Asaph Registration
District (M. Richards, 1969).

The limits of Unions (and therefore of Registration Districts) did not take necessarily
into account the limits of the counties, and even less those of the hundreds. For example,
Corwen Union (and Registration District), then in Merionethshire, included the Vale of
Llangollen and the lower Ceiriog valley, then in Denbighshire. Oswestry Union (of the English
county of Shropshire) included the Welsh parishes of Chirk and Llansilin. Llanfyllin Union,
based in Montgomeryshire, also comprised the Denbighshire parishes of Llanrhaeadr-ym-
Mochnant, Llangedwyn, Llanarmon Mynydd Mawr and Llangadwaladr (M. Richards, 1969).

The boroughs, including Ruthin and Denbigh, were reformed under the Municipal
Corporations Act of 1835 (H. Carter, 1966). The act established that the boroughs would be
governed by a town council, elected by ratepayers.

3. THE CREATION OF ADMINISTRATIVE COUNTIES AND DISTRICTS

A major change came with the Local Government Act of 1888, enforced since
April 1, 1889, although the counties remained geographically the same. Inspired from the town
councils, the act stipulated the creation of elected county councils, which took over the
administrative functions of the magistrates of the Quarter Sessions courts (P. Jenkins, 1992).
The counties thus became “administrative counties”, as provided by the law. Large cities
(in Wales, only Cardiff and Swansea) were also given county status and were denominated
“county boroughs”.

Further reform was carried on with the Local Government Act of 1894, which
established that urban and rural districts should form the second tier of local government
together with the already existing municipal boroughs. Their territory largely coincided with
the sanitary districts and they had elected district councils. As the sanitary districts had been
in their turn established on the territorial base of poor law unions, which sometimes crossed
county boundaries, the act specifically requested for the division of such districts, so that no
district would cross the county boundary. With the creation of districts, the previous divisions,
such as hundreds, poor law unions or registration districts, became obsolete.

Denbighshire consisted of the rural districts of Ruthin, St. Asaph, Llangollen,
Llanrwst, Chirk, Llansilin, Uwchaled, Wrexham and Conway, the urban districts of Abergele
and Pensarn, Colwyn Bay, Llangollen and Llanrwst, and the municipal boroughs (also
considered as “urban districts”) of Ruthin, Denbigh and Wrexham (M. Richards, 1969).
Therefore, the act recognized the “urban” character (the town status) of those parishes
which were the core of urban districts, apart from the already statutory boroughs.
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In Merionethshire, the Edeirnion Rural District inherited the ancient homonymous
hundred and a part of Corwen Union.

At local level, the parishes were transformed into “civil parishes” and recognized
as the basic administrative unit. Henceforward they also had a parish council (if they had at
least 300 inhabitants) and no longer corresponded necessarily with the ecclesiastical parishes.
For instance, parishes which had previously extended into two counties or two districts were
split into two civil parishes, although the ecclesiastical parish remained the same. For instance,
the parish of Llanynys, near Ruthin, was split into “Llanynys Rural” and “Llanynys Urban”.

Nevertheless, ecclesiastical parishes continued to exist and most of them still
corresponded to the civil parishes. However, after the establishment of the Church in Wales in
1920, they suffered changes in their turn, and further mergers, dissolutions and divisions of both
ecclesiastical and civil parishes led to visible differences between these units (G.H. Jenkins, 2007).

The Local Government Act of 1929 formally put an end to Poor Law Unions and
made provisions for the review of districts in each administrative county of England and
Wales, in order to establish more effective areas for administrative purposes. As a result, in
the following years, the number of both urban and rural districts decreased significantly.

In Denbighshire, the County Review Order was issued in 1935 and determined the
creation of Ceiriog Rural District by merging the former Chirk and Llansilin districts; the
Aled Rural District out of (mainly) St. Asaph former district; the Hiraethog Rural District
from the previous Llanrwst and Uwchaled districts, and a part of Ruthin Rural District; and
it abolished Llangollen Rural District, whose parishes were distributed between Wrexham
and Ruthin rural districts (M. Richards, 1969). The urban districts and municipal boroughs
remained the same, with only minor changes regarding their extension. Edeirnion Rural
District in Merionethshire was also unaffected.

Further reform was made at the parish level, with the aim of reducing the number of
civil parishes. The parishes which had been previously divided into “urban” and “rural” parts
were most affected. For instance, all the “urban” parishes of Llanfwrog, Llanynys, Llanrhydd
and Llanfair Dyffryn Clwyd, part of Ruthin Municipal Borough (Urban District), were
abolished and merged with the civil parish of Ruthin (M. Richards, 1969). The town tripled its
population as a result of this change and actually became identical to its urban district. Other
parishes were just too small and merged with neighbouring larger parishes.

4. THE LOCAL GOVERNMENT REFORMS OF 1974

World War II postponed other reforms to the administrative system, but the issue
was reconsidered again starting with the 1950s. After centuries of preserving the ancient
counties, the government finally agreed that changes were absolutely necessary. In Wales,
even more than in England, counties which developed heavily during and after the
Industrial Revolution, such as Glamorgan, that concentrated about one million inhabitants,
were considered of the same importance as rural counties, such as Radnorshire, with a
population below 20,000 (R. Rusu, 2000).

In 1956 and 1957 three White Papers were published, followed by the Local
Government Act of 1958. The Act stipulated the establishment of a Local Government Commission
for Wales to review the areas and functions of local authorities. The Commission submitted
its draft proposals in 1961 and presented its final report in 1963, recommending a reduction of
counties from 13 to 7, and few other changes regarding the county boroughs. The government
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did not accept the proposals and an inter-departmental working group was set up in 1965 to
tackle the issue. As a result, a White Paper was produced in 1967, incorporating some of the
previous proposals. However, the number of “administrative areas” would be reduced to 5,
further divided into 36 districts, while the county boroughs of Cardiff, Swansea and
Newport would continue (B. Wood, 1976).

The Secretary of State, George Thomas, announced changes to the proposals in
November 1968. For the first time, a division between a “North West Wales County” and a
“North East Wales County” was proposed, including a readjustment of the Caernarvonshire
- Denbighshire boundary and the separation of Edeirnion district from Merionethshire.
Plans were further reconsidered for the whole Wales, at the same time as in England, and a
White Paper was published in 1970, proposing three unitary authorities in South Wales,
based on Cardiff, Swansea and Newport (B. Wood, 1976). The new Conservative
government issued a Consultative Document in 1971, further dividing Glamorgan (South
Wales), but without other significant changes to the Labour proposals of 1968.

Eventually, the proposals were included in a Bill, which was sanctioned by the British
Parliament as the Local Government Act of 1972. The Act put an end to the 13 ancient
administrative counties of Wales and created 8 new counties, while the number of districts
decreased from 116 to only 37 (H. Carter, H.M. Griffiths, 1980). There was no longer any
distinction between “rural” and “urban” districts. The Act came into force on April 1, 1974.

Apart from Glamorgan, all new counties received Welsh names with no English
equivalent, a proof of the rising awareness of the importance of Welsh language and
traditions (R. Rusu, 2000). Most of the districts were also given Welsh names.

Although called “two-tier”, the system was indeed three-tier, as it retained the civil
parishes at the bottom of the administrative pyramid. In Wales, the civil parishes were
renamed “communities” and had the right to have a community council, although this was
not compulsory. The towns also preserved their status and therefore their governing bodies
were called town councils.

In North-East Wales, the new county of Clwyd included former Flintshire, most of
former Denbighshire and Edeirnion district of Merionethshire. It included six districts: Colwyn,
Rhuddlan, Alyn and Deeside, Delyn, Wrexham Maelor and Glyndwr (J. May, 1994). Glyndwr
District, named after the Welsh hero Owain Glyndwr, was the largest one in terms of area, but
the least populous, as it was located in the rural inner parts of Wales, resembling more to central
Wales than to North-East Wales. It included the former Denbighshire rural districts of Ceiriog,
Ruthin and parts of Wrexham, as well as the urban districts of Denbigh, Ruthin and Llangollen,
along with the former Edeirnion rural district of Merionethshire.

Unlike England, where civil parishes do not cover the entire territory, the Welsh
communities cover the entire area of Wales. The communities also underwent changes.
Some of them were enlarged or reduced their area. Smaller communities even disappeared, as
they were included in the neighbouring larger communities. This was the case of Llansanffraid
Glyndyfrdwy on the Dee Valley, Llanarmon Mynydd Mawr and Llangadwaladr in the
Berwyns. The community of Llanrhaeadr-ym-Mochnant was oddly split between Glyndwr
District (Clwyd) and Montgomery District (Powys).

A still existing Local Government Boundary Commission for Wales was also
established in 1974, to keep under review all local government areas of Wales.
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5. THE PRESENT ADMINISTRATIVE ORGANIZATION

However, this two-tier system also met a lot of criticism and the desire for unitary
authorities all over the United Kingdom reached its momentum at the beginning of the 1990s (J.
Davies, 1994). In 1991, the Secretary of State for Wales, David Hunt, published a consultation
paper on the reform of local government. It proposed the replacement of the two-tier system of
counties and districts with unitary authorities, in number of 10, 20 or 24. In 1992, the
Secretary of State for Wales stated the number of proposed unitary authorities was 23.

Communities of the former Glyndwr District

Table 1

Geographical Administrative | Administrative location —
Community / location location location — county | unitary authority (after
(before 1974) 1996)
Aberwheeler (Waen) Vale of Clwyd Denbighshire Denbighshire County
Betws Gwerfil Goch Hiraethog Hills | Merionethshire Denbighshire County
Bryneglwys lal Merionethshire Denbighshire County
Ceiriog Ucha Ceiriog Valley Denbighshire Wrexham County Borough
Chirk Ceiriog Valley Denbighshire Wrexham County Borough
Clocaenog Hiraethog Hills | Denbighshire Denbighshire County
Corwen Dee Valley Merionethshire Denbighshire County
Cyftylliog Hiraethog Hills | Denbighshire Denbighshire County
Cynwyd Dee Valley Merionethshire Denbighshire County
Denbigh Vale of Clwyd Denbighshire Denbighshire County
Derwen Hiraethog Hills | Denbighshire Denbighshire County
Efenechtyd Vale of Clwyd Denbighshire Denbighshire County
Glyntraian Ceiriog Valley Denbighshire Wrexham County Borough
Gwyddelwern Hiraethog Hills | Merionethshire Denbighshire County
Henllan Vale of Clwyd Denbighshire Denbighshire County
Llanarmon-yn-lal lal Denbighshire Denbighshire County
Llanbedr Dyffryn Clwyd Vale of Clwyd Denbighshire Denbighshire County
Llandegla lal Denbighshire Denbighshire County
Llandrillo Dee Valley Merionethshire Denbighshire County
Llandyrnog Vale of Clwyd Denbighshire Denbighshire County
Llanelidan Vale of Clwyd Denbighshire Denbighshire County
Llanfair Dyffryn Clwyd Vale of Clwyd Denbighshire Denbighshire County
Llanferres lal Denbighshire Denbighshire County
Llangedwyn Tanat Valley Denbighshire Powys County
Llangollen Dee Valley Denbighshire Denbighshire County
Llangollen Rural Dee Valley Denbighshire Wrexham County Borough
Llangynhafal Vale of Clwyd Denbighshire Denbighshire County
Llanrhaeadr-ym-Mochnant | Tanat Valley Denbighshire Powys County
Llanrhaeadr-yng-Nghinmeirch | Vale of Clwyd Denbighshire Denbighshire County
Llansantffraid Glyn Ceiriog | Ceiriog Valley Denbighshire Wrexham County Borough
Llansilin Tanat Valley Denbighshire Powys County
Llantysilio Dee Valley Denbighshire Denbighshire County
Llanynys Vale of Clwyd Denbighshire Denbighshire County
Nantglyn Hiraethog Hills | Denbighshire Denbighshire County
Ruthin Vale of Clwyd Denbighshire Denbighshire County
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A White Paper, “Local Government in Wales: a Charter for the Future”, was published in
1993, reducing the number of unitary authorities to 21. One of the proposed authorities was
Denbighshire, including Rhuddlan District, most of Glyndwr District and a part of Delyn
District. The communities of Cynwyd and Llandrillo (of the Glyndwr District) were
proposed to be included in “Caernarfon and Meirionnydd”.

However, after May 1993, following the change of the new Welsh Secretary, more
time was allowed for consultation, a number of boundary changes were made and the number of
unitary authorities increased to 22. The Local Government (Wales) Bill was passed in July 1994.

The Act came into force on April 1, 1996. It established 22 “principal areas” (or
unitary authorities) that replaced the eight counties and 37 districts formed in 1974.
However, the former counties received the status of ‘“Preserved Counties” for ceremonial
purposes such as lieutenancy and shrievality. In 2003, their boundaries slightly changed so
that they comprise whole principal areas.

The principal areas are styled either “counties” (11 of them) or “county boroughs”
(the other 11), but they are usually referred to as counties. The principal areas of Cardiff,
Swansea and (since 2002) Newport are also cities. Whatever the name, they all have the
same status.

The communities remain the lowest level of local administration in Wales. Their
meaning and territorial role did not change a lot after the reform of local government. They
may have elected community councils, while the smaller ones may hold community meetings.
In towns, the community council is named “town council”, and in cities, “city council”.

The principal areas are also divided for electoral reasons into wards or electoral
constituencies. Their area is established by the Boundary Commission for Wales.

The former Glyndwr District was therefore divided since 1996 into three parts.
The largest part of it (including the communities of Cynwyd and Llandrillo, initially
proposed to be included in Caernarfon and Meirionnydd) became part of the new county of
Denbighshire. It should be stressed that, although it has the same name, the post-1996
Denbighshire is not at all similar to the ancient, pre-1974 Denbighshire. The former seat of
Glyndwr District, Ruthin, is the new county seat of Denbighshire.

However, the southern parts of the former Glyndwr District were included either
in Wrexham County Borough or in Powys County. The communities along the Ceiriog
Valley (Chirk, Glyntraian, Llansantffraid Glyn Ceiriog and Ceiriog Ucha) belong now to
Wrexham County Borough. Many debates were held regarding the communities of the Vale
of Llangollen. Although initially included in Denbighshire, the community of Llangollen
Rural was transferred to Wrexham County Borough as a result of a referendum in 1998.
However, the town of Llangollen and the community of Llantysilio remained in
Denbighshire, despite the claims of Wrexham County Borough.

Further South, the communities of Llanrhaeadr-ym-Mochnant, Llangedwyn and
Llansilin became part of Powys County. A list of all the communities of the former
Glyndwr District and their location is provided in table 1.

6. CONCLUSIONS

Local government in United Kingdom underwent a number of radical reforms
during the last decades. In Wales, the need for reform was felt even more because of the
marked differences between the highly industrialized counties of South Wales and the
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almost inhabited rural counties of central Wales. The two-tier system implemented in 1974
brought a series of changes, reducing the counties from 13 to 8 and the districts from 116 to
37. However, this system proved to be short-lived and was changed again in 1996. 22
unitary authorities or principal areas (called either counties or county boroughs) replaced
the former administrative units. Nevertheless, the community remains the basic administrative
unit in Wales, but it only has limited responsibilities.

The former Glyndwr District represents a good example for the description of
changes occurred in the administrative organization of Wales. Initially, in 1974, the district was
formed by previous districts of Denbighshire and the Edeirnion District of Merionethshire.
In 1996, most of the district was included in the new county of Denbighshire, but the Ceiriog
Valley was ascribed to Wrexham County Borough, while the southernmost communities
were included in Powys. Further debates regarding the area of the Vale of Llangollen led to
the inclusion of Llangollen Rural community into Wrexham County Borough, but the town
of Llangollen remained in Denbighshire.
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SOCIO-ECONOMIC IMPACTS OF SHRIMP AQUACULTURE AT
KUALA SELANGOR, MALAYSIA

FIRUZA BEGHAM MUSTAFA', I. NATHER KHAN?

ABSTRACT. - Socio-Economic Impacts of Shrimp Aquaculture at Kuala Selangor,
Malaysia. Shrimp farming has been carried out extensively along the coastal areas of Bagan
Tengkorak, Tanjung Karang, Selangor, Malaysia. Large areas of mangroves in the area, almost
90% had been cleared for the development of shrimp farming. The closest human settlement to
the shrimp ponds are the people of Bagan Tengkorak. A case study was conducted at Bagan
Tengkorak to assess the socio-economic and environmental impacts due to the development of
shrimp farms in the area. The study group in this case are the people who make a living from the
nearby mangrove forests before the shrimp farm development and until now. Result of the study
showed that the tiger prawn farming along the coastal areas, did not bring any positive effects to
the people of Bagan Tengkorak. The entrepreneurs with their foreign capital cleared and changed
mangrove forest and wetland landscape into rows of ponds along the coast. The residents of
Bagan Tengkorak did not benefit from shrimp farm development including any job opportunity
or aquaculture products from the ponds for trade or consumption. There is no significant
infrastructure development or existing infra-structure maintenance taking place in the area due to
the development of shrimp farms. Rather, the shrimp farm development along the coast of Bagan
Tengkorak has brought many environmental and socio-economic problems including loss of
mangrove forest, coastal wildlife habitats, loss of natural resources, frequent flooding, loss of
income, reduced fish catch and pest problems.

Keywords: Shrimp aquaculture, socio-economic impacts, environmental impact.

1. INTRODUCTION

Most of the socio - economic activity in the district of Kuala Selangor revolves
around agricultural activities including rice paddy plantations, vegetable farming, fishery,
forestry, oil palm, cocoa and rubber plantations. According to Department of Statistic
Malaysia (1991), 32.5 percent of the total labour force in the district of Kuala Selangor is
involved in agriculture, as compared to 7.4 percent for the whole Selangor state. This case
study was carried out as part of an intensive and extensive study that was carried out to
assess the environmental impact of tiger prawn farming along the coast area of Bagan
Tengkorak in the district of Kuala Selangor, Selangor, Malaysia.

! University of Malaya, Faculty of Arts and Social Sciences, Department of Geography, 50603 Kuala
Lumpur, Malaysia, e-mail: firuza@um.edu.my.

2 Ecotone Environmental Management Sdn. Bhd., Suite 912, Block A, Kelana Centre Point, Kelana
Jaya, 47301 Petaling Jaya, Selangor, Malaysia, e-mail: ecotonemalaysia@yahoo.com.
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2. STUDY AREA

The tiger prawn aquaculture farms in Bagan Tengkorak are located 15 km from
Bandar Kuala Selangor, Selangor and from 80 km Kuala Lumpur, at Latitude 101°06°45”E,
3°28’15”N to 101°10°30”E, 3°23’40”N, and between Sungai Tengi up to Sungai Mandur
Wahid (fig. 1). The size of the farms in Bagan Tengkorak area ranged from 10 to 155 acres
and in operation for the past 20 years and used semi-intensive farming method. The
surrounding land use consists mainly of oil palm, paddy, coconut and orchards plantations.

Fig. 1. Location of Bagan Tengkorak Area in the State of Selangor, Malaysia.
Source: Kuala Selangor Disctict Structural Plan (1995-2020).
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3. RESEARCH METODOLOGY

The case study on the impact of tiger prawn farming on the local community and
the surrounding environment was carried out through primary and secondary data collection
and observations in Bagan Tengkorak area. The primary data was obtained through field work
and interviews with local communities. This study was carried out to assess and record
accurately and vividly the peoples’ perception, opinion and experiences on socio-economic
and environmental impacts before and after establishment of shrimp farms. Interviews were
conducted to gather specific information and views about the background and perception of
the surrounding people of the tiger prawn farms including benefits gained, socio-economic
and environmental impacts, and local communities reaction towards the shrimp farm activities,
etc. An exclusive interview was conducted with four respondents as a case study to obtain
specific information on the elderly population that is working or making a living from the nearby
mangroves before and after the shrimp farms development. The purpose was to obtain information
on the issues and problems facing the local population due to shrimp farms development in
the area. The interview was conducted between January to February 2001 with Mr. Suhaimi Bin
Sapuan (farmer), Mr. Awang Mat Deris (fisherman), Haji Jamhari Bin Tok Cik (fisherman)
and Mrs. Mayah Bt. Nayan (clams and shell collector).

4. RESULTS AND DISCUSSION

The results from the study showed that the respondents were only recently realized and
correlated the esxistence of shrimp farm after experiencing the detrimental socio-economic and
environmental effects especially after direct loss of their livelihood. The respondents
namely Mr. Suhaimi, Mr. Awang, Haji Jamhari and Mrs. Mayah explained that they know about
the shrimp farm development but did not know of their soicio-econimic and environmental
impacts. They start giving attention to the shrmp farms for the past three years, after realizing
some direct impact on their livelihood. They realized that more than 300 acres of mangroves
have been cleared for the shrimp farms development. The respondent stated that the tiger prawn
farms were run by entrepreuners from far away from the districts, with investment from
China and Taiwan, while all the workers consists mainly of foreign labourers from Thailand and
Indonesia. Not a single village resident are involved in the farming activity or gained
any direct economic benefit. The most prevalent problems faced by the villagers of Bagan
Tengorak were frequent flood as a result of shrimp ponds development. In 2000 alone the
village was flooded twice.

The mangrove forest which remained as a buffer between the sea and the village
has been cleared causing tidal waters intrusion to the drains and waterways in the village
which in turn caused frequent floods. The man-made coastal bund which divides the coast and
agriculture lands from tidal water and saline intrusion was frequently damaged by unabated
tidal waves due to loss of mangrove buffer, which in turn caused frequent flooding
especially in low lying areas of banana and coconut plantations. Salt water intrusion to the
agriculture areas also destroyed the crops and plantations. The villagers complained about
the reduced harvest due to the floods and saline intrusion. The floods do not only destroy crops
but also damaged their household belongings. This was mainly due to loss of the mangrove
forests, which acted as primary flood prevention and erosion control natural vegetative buffer all
along the coastal areas. The coastal mangrove forests which naturally retained excessive
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flood waters and tidal water including the surface runoff and river overflow during the mansoon
seasons. This estuarine mangrove reduced the volume of flood waters running down from the
upstream rivers. The importance of mangrove to prevent coastal flood was proven in other
studies as well. (Primavera, 1991; Burbridge, 1994; Paw, Chua, 1988). However, this function
of the mangrove forest was lost in Bagan Tengorak area due to its clearance for shrimp farms.

The clearing of mangrove forest along the coast of Bagan Tengkorak caused loss of
important wildlife habitats. Mangrove forests play an important role for coastal wildlife
including as major breeding grounds for coastal fisheries. (Bailey, 1988; Field, 1981; Rutzler &
Feller, 1996). There are many wildlife endemic to mangrove forests and are dependent on
these forests for their survival. (Hutchings, 1981). Monkeys are the worst affected wildlife
and lost its natural habitats and food sources. Due to the loss of their habitats in mangrove
areas, the monkeys have migrated to urban and village areas including the banana and coconut
plantations. The monkeys are not only eat their crops but also destroyed the young coconut
fruits and buds. The villagers incurred heavy losses due to the consistent damages caused by the
migrated monkeys from mangrove forest. According to Mrs. Mayah, before the mangrove
forests were cleared, the villagers can harvest up to 1000 coconuts, but now the number has
dropped to 600. The monkeys had invaded the villagers’ houses and ruinied the household
items apart from stealing their food. According to Mr. Awang, he had to use the recycled
fishing net around the household items to keep the monkeys out of their household items.
The villagers had to wrap the bananas and other natural food items with used fishing nets to
avoid monkey being stealing them.

The villagers also complained of lack of seafood and other natural products from the
mangrove and mudflat areas which were abundant before the development of shrimp farms. The
villagers could make a living from collecting siput sedut, lala, cockles, crabs, mudskippers and
fish from the mangrove forest. The villagers harvested mangrove plants as a food source such
as Acrostichum sureum (piai) where the stem is used vegetable, Avicennia officinalis (api-api
ludat) where the fruit is boiled and eaten and Brugueira sexangula (berus) where the leaves and
stem are used vegetables. The clearing of the mangroves has deprived the villagers of the
seafood and crops from the mangrove. Mrs. Mayah who has been collecting siput sedut for a
long time says that her yield from collecting siput sedut has decreased. According to her, she
used to collect an average of 10 kg per day, which reduced to 4 - 5 kg per day after establishment
of shrimp farms. The number of siputs is declining due to their habitats loss as a result of
shrimp farm cultivation. Bailey (1988) also reported the same results and it his opinion that
local communities dependent on coastal natural products are commonly isolated in the economy.
Bann (1998) and Munro (1993) explained that the loss of coastal products due to the change
in land use from mangrove forests to aquaculture and the natural coastal resources which were
common property has become private property, to the point that the locals has lost access to
the coast to make a living.

The results of other studies supports this views such as the study by Roggeri (1995) at
five villages in Songkhram Valley, Mekong River, Thailand, where the villagers were dependent
on the mangrove resources. This socio-economic study showed that the villager got 60of
their main source of protein from the mangrove forests around Huai Nam U, Thailand. In
Malaysia, the coastal and river community got their food such as fishes, crabs, prawns,
cockles, and even herbal medicines from the mangrove forest. Leaves, stems, fruits, and
seeds are among the main resources used everyday. For example, the leaves of Rhizhopora
sp. can be eaten as a vegetable, while; the nuts from the Avicennia alba can be broiled and
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eaten. Study by Phan & Hoang (1993) in Vietnam, showed that local community is marginalized
in Dong Rui, Tien Yen regional, Hoang Tan,Yen Hung and also in Vinh Thuc Island, Vietnam.
Local community not only depends to natural resources from the mangrove forest but also
used the mangrove forest as their settlement areas.

In the current study, the 70 years old Mr. Awang, who works as a fisherman since
he was a child, informed that his catch was declining significantly. According to him, the
catch today is not as bountiful as before, and has been declining by about 20 — 30 percent
due to the clearing of the mangrove forests. Additionally, the fisherman now a days have to use
engine boats to go further out to sea to get more fishes as the coastal areas are no longer
abundant with fishes. Several other studies concur to these results. Bann (2002) in Cambodia
and Perez-Sanchez and Muir (2003) found that aquaculture activities do not increase the
income of fishermen, but actually reduces the catch. There are many species of fishes and
aquatic life that inhabit the mangrove forest for at least part of their life cycle (Semesi 1998). A
study by Chong et al. (1998) which was carried out in the Straits of Klang and Angsa Island
showed a positive correlation between large numbers of fishes with the total areas of mangroves.
Research showed that the waters around mangrove trees are important breeding grounds for
fishes and other marine aquatic life. Intensive reclamation of mangroves for the development of
Kuala Selangor urban areas as well as aquaculture activities reduced the potential of mangroves
as breeding grounds for coastal fisheries. Many other researchers including Primavera (1991) in
the Phillipines, Aksornkoae (1978) in Thailand and Purwito and Nurzali (1977) in Indonesia
showed positive correlation between mangroves and prawn landings.

Before the development of shrimp farms, the local villagers were able to use natural
resources from the mangroves to fulfill their daily needs. Mrs. Mayah said that previously, she
could use firewood from the nearby mangrove forests. Now, there are no more wood that can be
used as fuel. The villagers also used nipah leaves from the mangrove to make their roofs in the
1970’s but now the use of nipah leaves was decreasing. The nipah leaves were used to make the
roofs of fowl-houses and sheds. Nowadays, nipah leaves are hard to come by and alternatives
are explored or purchased to make roofs. The mangroves forests provide resources that are the
main source of income for the locals. It provides food (fish, deer, birds, and vegetables), building
materials (bamboo, straw, and timber), fuel for cooking and for other economic commaodities
such as smoking rubber, burning bricks and medicines (Semesi, 1998; Phan and Hoang, 1993;
Aksornkoae, 1985; Boonnitee, 1978; Sukristijono 1979; Dixon 1989). In South East Asia such
as Thailand, Malaysia and Indonesia, the coastal community has manipulated the mangrove to
fulfill their daily needs and additional income (IPT-Asian Wetland Bureau, 1994). The
mangrove forests are the main source of food, medicines, fuel, as well as construction materials
(Chansang et al. 1982; Jara, 1985).

Loss of the mangroves to shrimp farms development has also caused the local
population to lose their recreational spot. Before the mangrove was cleared, the villager used to
do their recreational activities in the forest, such as attracting birds, bird watching and fishing.
The villagers also use the forest products to make souvenirs such as mats and household items.
Nowadays, the villagers are no longer able to attract birds. In fact, the villagers have also
lost their source of materials for making souvenirs. The villagers have lost the green and
serene scenery of a forest that was their recreational area in their free time. The mangroves
are an important part of recreation, culture, and tourism as it provides natural aesthetic beauty
for activities such as watching fireflies, fishing, bird watching and attracting birds (Soepadmo,
1985; Dingwall, 1984).

163



FIRUZA BEGHAM MUSTAFA, 1. NATHER KHAN

Although the villagers bore many problems from the development of the shrimp farm
projects in the coastal area of Bagan Tengkorak, the villagers have not made many complaints.
Most of the villagers do not know whom to make complain or report. They are disappointed
that development that was done in their area is not only giving them any benefit, but it is actually
having a detrimental effect on them in terms of losses due to floods, reduced crop production,
monkey attacks, loss of income as well as loss of their recreational area. Their reaction is
only voiced out to the Head of Village (Tok Sidang) and the Village Committee. However,
no follow up action has been taken any time. Only when there was flooding in the area, the
local authorities would take some remedial measures.

5. CONCLUSION

Villagers have lost their natural resources due to the clearing of the mangrove
forests along the coast of Bagan Tenglorak for shrimp farms. The mangrove clearance has
caused the villager to lose their source of income, especially those who dependent on mangrove
for livelihood. Some of the villager had to look for other jobs. Monkeys, which lost its mangrove
habitats, migrated to village areas and became nuisance and also caused the villagers to lose
up to 50% of their crops. The local populace also experienced poor quality of life as result of
monkeys invasion and damage caused to their household items. Almost 2 to 3 times a year,
the waterways will overflow causing floods in the residential and plantation areas. Loss of
income due to loss of mangrove forest to shrimp farm development caused several hardship and
loss income to the people of Bagan Tenglorak and fishermen in particular due to smaller yields.
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TRAFFIC SAFETY ISSUES IN ROMANIA

CS. MATHE!

ABSTRACT. — Traffic Safety Issues in Romania. The present study, based on statistical data
processing, is an attempt to highlight the actual situation of Romanian road traffic safety. The
results show both a territorial disparity among the eight NUTS 2 regions and a relative fluctuation
over the last 10 years. The extent of traffic growth basically depends on the economical stability of
a country, the average household incomes, cultural habits, and political freedom. Romania is about
to witness an increase in the number of vehicles registered to traffic in the near future. On the other
hand, the Romanian road transport system finds itself in an alarming situation, clearly underdeveloped
as compared to the national economy and status. Statistical data demonstrate that 2004 marked the
beginning of a downfall conceming traffic safety (i.e.: increase in the number of road accident
victims), which is an opposing process compared to the situation of other EU countries. The most
critical periods in the year, based on multiannual statistical analyses and distributed by months, are
August and October; what concerns diurnal distribution, Friday and Sunday are marked as the most
disastrous days, while the hourly distribution brings out the 6-8 PM interval as such. Empirical data
show that, besides the human factor, physical factors play the most important role in inducing road
accidents. From the point o view of road traffic safety, the optimal solution would be to create a
possibility to cross distances on motorways, in most cases possible. It is little hope, without
improving the quality of road transport network, for any kind of amelioration of the present
unfavorable conditions of road traffic safety.

Keywords: road traffic, safety, transport infrastructure, road accidents, victims and injuries.

1. INTRODUCTION

Studying transportation processes and their effects upon socio-economic development
represents a distinct section of modern geography. Transport geography is specialized in
investigating the transportation phenomenon from the perspective of material, passenger and
information transport.

What concerns the functioning of the economic system, transports are to be considered
as basic factors. Taking into consideration the possibility of transporting raw material, other
sources of energy and labour force, on the one hand, and end-products and services, on the other,
we can say that transports are daily activities of great importance. The spatial development level
of the transport network pertaining to a certain transport method, the transport capacity and
the quantity of freight and passenger transport reflect the importance and the role played by
the issue under question in the socio-economic processes.

! Babes-Bolyai University, Faculty of Geography, 400006 Cluj-Napoca, Romania, e-mail:
csongor.mathe@geografie.ubbcluj.ro
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The transport system can be perceived as the totality of the transportation methods
utilized to cross and comprise spaces in order to transport goods and people. According to
Wackermann (quoted by Vlasceanu Gh., 2004), the transport system may be defined as the
totality of transport routes, infrastructure, means of transport and traffic flow related to a
specific area. The road transport system - with the vehicle and the road as its main components,
respectively on the basis of the
80 7 o volume of freight and passenger
B — transport - can be considered
/ the cardinal method of transport.
Auto transport represents
50 a rapid method of transporting
—~— T = goods and people within short
B [ \ and medium distances due to

the simplicity of the techno-
logical operations at the loading
and unloading, respectively
10 shipping and unshipping points,
on the one hand, and no parking
obligations (except for acci-
dents, technical problems and
Railway transport ponderance — — Road transport ponderance adverse weather COl’lditiOl’lS),

60

30

20

0 L B e N s E e e e e S B m me p e |

LN N N S T S I S

on the other. Auto transport
offers the highest efficiency
in short distances compared to
other means of transport (Sbora T., et al, 1984). The most important particularity of auto
transport is undoubtedly the high level of mobility, which confers vast utility possibilities.
Flexibility - in meeting the requirements of transport in varied surfaces (steep hills, very
sharp bends) - represents the most relevant advantage of auto transport (White H. P., 1983).
Roads are highly advantageous by virtue of free choice of routes in conformity with transport
necessities. Thus, road transport carries out “door-to-door” deliveries (Sbora T., et al, 1984).

Fig. 1. Ponderance of rail and road transport in the total
volume of merchandise transport. (Source: Eurostat, edited).

2. THE IMPORTANCE OF ROAD TRANSPORT IN ROMANIA

The 20™ century — in conformity with the occidental trends - brought Romania a
continuous increase of freight and passenger transport. Besides this process, another change
has taken place in connection with the division of freight and passenger transport into
different transport methods (Pop P. Gr., 1984).

Ponderance of road transport in the national freight and passenger transport (%)

Table 1
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Passengers *
(passengers-km)

Freight (tone-km) 429 | 496 | 573 | 624 | 60.8 | 67.3 | 70.5 | 71,3 | 70,2

*Total passenger transport by cars and buses (coaches). Source: Eurostat, edited.

81,9 | 83,2 87 87.8 88 89,5 | 89,6 | 90,6 | 92,4
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Thus, while rail transport has lost a great deal of its importance, road and air transport
have gained a lot more ground. So, transport carried out on railroads suffered a gradual decrease,
but, in the meantime, road transport became the leading solution. Regarding freight transport
(Fig. 1), the inflexion period was in 2000/2001. Owing to the increased tendency to get separated
in the favour of road transport, rail transport has lost 30 percent (its 49.1% of the total freight
transport decreased to 19%), meanwhile road transport obtained 70.2% in the same year.
What concerns intercity and international public transport, the period of transition lasted
longer, coming to an end in 2004 (source: Office for National Statistics); afterwards, the
importance of road transport has become overwhelming. The ponderance of road passenger
transport in the total passenger transport (Table 1) reveals its top position among all types
of transport. Presently, the ponderance of road transport is getting closer to the mean values
registered in the EU-15 (Fig. 2).
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Fig. 2. Ponderance of road passenger transport in the total of terrestrial transport (¢ and -*-)
and ponderance of road freight transport in the total of terrestrial transport (--- and -*=-)
in Romania and EU 15 country. (Source: Eurostat, edited).

3. THE EVOLUTION OF ROAD TRANSPORT INFRASTRUCTURE

The basic components of road transport are the road and the vehicle. Road construction
and maintenance requires capital investment, therefore it goes hand in hand with economic
development. The development level of the road system of any country it is tightly connected to
its socio-economic development (White H. P., 1983). Road configuration in Romania has
several characteristics. We have to remark that there is a parallelism between public roads
and railroads. Other characteristics are centrality, the connection between the interior and
exterior ring roads and radiality (Pop P. Gr., 1984).
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The highest level of development — today — regarding the road system is the segregation
of the traffic on motor roads, characterized by the lack of intersections and level passages,
separation into distinct lanes on a single course and lack of access and exit points. From the
perspective of invested capital and the vast area required, motor roads are extremely expensive

(White H. P., 1983).

Road transport infrastructure generally comprises the totality of public roads, the
networks of filling stations, the means of transport through which freight and passenger
transport is carried out and all the related equipment (indicators, signalling and controlling
devices). In the followings I will discuss the unforeseen changes in the public road system,
as well as, the multi-annual increase of the registered vehicles.

Classification of public roads (km) and their density between 1990-2009

Table 2
Category 1990 | 1995 | 2000 | 2005 | 2006 | 2007 | 2008 | 2009
Public roads - total 72816 | 72859 | 78479 | 79904 | 79952 | 80893 | 81693 | 81713
Modernized 16592 | 17608 | 19418 | 21148 | 21549 | 22042 | 22865 | 23847
With thin road 20544 | 20397 | 19999 | 20915 | 20964 | 21397 | 22561 | 22515
surface
National roads (incl. 14570 | 14570 | 14715 | 15706 | 15755 | 16118 | 16599 | 16503
European roads)
County and village roads | 58133 | 58176 | 63651 | 63970 | 63969 | 64775 | 65094 | 65210
Motorways 113 113 113 | 228 | 228 | 281 281 321
Density of public roads
(within 100 ken?) 30,5 | 30,6 | 329 | 335 | 335 | 33,9 | 343 | 343

Source: Eurostat, National Institute of Statistics, 2010.

According to statistical data with reference to the period 1990-2010, the national
public road system slightly extended and it also showed a qualitative development owing to
the increase of the ponderance of modernized national roads and motorway sections (Table 2).
Traffic infrastructure developed by trying to stand up to the ever increasing volume of freight and
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Fig. 3. Evolution of motorway density in Eastern and Central European

countries in the period 1996-2008 (Source: Eurostat, edited).
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takes the leading position with 228 km, followed by the Bucharest-Ilfov region with 51 km, the
North-Vest region with 41 km and finally the South-East region with 1 km (Source: INSSE,
2010). The processes of road system modernization and constructing new motorway sections
advance at a very slow pace as compared to the level of road traffic expansion. The fact that
only 93 km of motorway was handed over in the period 2004-2009, which still meant around
29% increase comparing to year 2004, gives us a clear view of the highly inconvenient
situation. We are currently in the last position in the European Union regarding motorway
density in comparison with the territory of the country. Figure 3 stresses upon the deficiency in
Romania in connection with motorway disposal as compared to a few neighbouring countries.
We may point out that Romania has given the least priority to motorway construction from
among the old socialist block of countries.

In the meantime, the number of registered vehicles per a thousand inhabitants
substantially increased; growth tendency was linear in the period 1995-2009 (Fig. 4). In the
case of vehicle categories (Table 3) we can identify different processes.
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200 187
y=6,4192x + 87,551
R* =0,9494
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fig. 4. Changes in the number of vehicles registered to traffic in Romania
(Source: Eurostat, edited).

The increase in the number of vehicles in the period 1996-2005 was registered in
the following instances: cars, buses, minibuses and utility vehicles; in turn, there was a
decrease in the number of motorcycles and scooters.

According to statistical data, minibuses formed the most dynamic vehicle category with a
440% increase compared to the first year (1990), followed by the cars (279%) and lorries and vans
(211%). The increase tendency in the number of vehicles is an overall phenomenon in every EU
member country after 1990. The 2006 reference values in Romania (167 vehicle/1000 inhabitants?)
lag way behind the average registered in EU, as follows: 27 EU countries have 466, 25 EU
countries have 482 and 15 EU countries have 508 vehicles /1000 inhabitants (source: Eurostat).

2 Vehicles here mean only passenger cars, minibuses and multi-cabs with maximum nine seats (including
the driver).
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Vehicle evolution by categories in the period 1996-2006

Table 3
Type of vehicle 1990 2000 2006
Total Total 1990 (%) Total 1990 (%)

Cars (including cabs ) 1292283 2777594 215 3603437 279
Minibuses 3975 13535 341 17755 447
Buses 24297 27181 112 22636 93
Lorries 258701 427152 165 545300 211
Mopeds 206202 137103 66 101474 49
Motorcycles 105444 102105 97 92507 88

Source: Statistics Annual, 2007.

As we are heading toward a more prosperous economy in concordance with living
standards (GDP/inhabitant), Romania might hold out the promises of a greater increase in
the number of vehicles due to the motorization process of the population and its joining the
EU trends, which are still out of reach.

4. SAFETY ISSUES IN ROAD TRAFFIC

User requirements towards the vehicles, concerning their equipment and technical
performances, can be summarized as follows: capability to travel under safety conditions
(regarding functionality), to offer an enhanced level of comfort, to be economical (maintenance
costs, charges for use), to have enough engine power to be on the road in conformity with the
legal prescriptions and dispose of efficient security systems (active and passive).

Road accidents can be defined as spontaneous defects of the road-vehicle-driver-
circumstances system, which implies carrying out one or several necessary manoeuvres
toward restoring a state of safety, but without a successful outcome (Crisan V., 2000). Road
accidents may entail damage, injuries or, in the worst cases, even the decease of one or
several passengers. Traffic safety is a very timely issue because the number of vehicles
registered to traffic has
shown an enormous
increase, a tendency still
growing and leading
to increasingly crowded
road traffic.
Consequently, traffic
planning has to take
into consideration the
safety issues of those
on the road. The basic
question could be for-
mulated as follows: is
B Romania [ European Union (27 countries) there any pOSSlblhty
to reduce the number

of road accidents,
Fig. 5. Number of road accident victims in Romania and EU inthe  victims and injuries in
period 1996-2008 (source: Eurostat). a state of an ever
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increasing congestion in road traffic? Without taking measures to prevent road accidents,
their contingency to multiply is extremely high in proportion to the growing number of
vehicles involved in traffic. Fortunately, we have a very pleasing example at hand: the
evolution of road accident statistics in the EU. The number of vehicles per 1000 inhabitants
in EU (25 countries) showed more than 20% increase in 2006 as compared to 1996, but the
number of victims as a consequence of road accidents between 1996-2007 decreased with
almost 25% (Eurostat).

Nevertheless, when it comes right down to Romania, the situation is much more
complicated. The period 1990-1996 was characterized by fluctuations of potential aggravation
and improvement tendencies followed by a term of a year by year drop regarding the number of
victims: year 2003 brought along an 18% decrease in the number of victims as compared to
1998 (victims/one million inhabitants). Starting with year 2004 and throughout year 2008, there
was an alarming aggravation concerning the changes in the number of road accident victims
(Fig. 6). If we get to analyze the nation-wide tendencies in comparison with those present in the
EU, we will come across exasperating results. Romania had integrated into the international
tendencies by 2003 (103 deaths/million inhabitants), but it took a totally new direction
afterwards (Fig. 5). Romania registered a 38% increase in the number of road accident victims
per one million inhabitants in 2008 (reaching up to 142 deaths/million inhabitants) as compared
to year 2003. During the same period, EU (27 countries) registered a 23,5% fall-off (to 86
deaths/million inhabitants), leading to substantial statistical differences. Consequently, it is no
surprise that the number of bad accidents and serious injuries (Fig. 6) shows similar tendencies
to the number of road accident victims.
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Fig. 6. Changes in the number of serious injuries and bad road accidents in Romania
in the period 1991-2007 (source: Statistics Annual, 2007).

After ten years of progress in traffic safety, reference data for 2008 were similar to
those of 1998-1999. As for bad accidents, the lowest values (6654 cases) belong to year
2003, while the maximum values (9381 cases) pertain to year 1994. Values referring to
2007 represent a 28% increase compared to the minimum values of the period 1991-2007.
Changes in the number of serious injuries purport the same distribution: minimum values
originate from year 2003 (5538 cases) and maximum values are linked with year 1993
(7031 cases). 2007 registers values approx. 28% higher than 2003.
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Based on the existent statistical data, we may carry out even more sophisticated
analyses that lead us to a deeper understanding of the processes regarding road traffic and
the circumstances that create the very conditions for road accidents.

Traffic accidents by periods of their occurrence within a calendar year (Fig. 7) reveal a
heterogeneous distribution, as the registered maximums are from the period August-October
(approx. 10% per month) and the minimums are reported during winter, as well as, at the
beginning of spring-time (= January-March with values of 5-6%). The percentage regarding
the intermediary months generally fits into the linear tendency between the two extremes.
The highest values of casualties were registered in October. It is no coincidence that the
values correspond to the disposability of the citizens’ vehicle use throughout the year.
Changes in the number of injuries and victims do not reveal relevant deviations from the
fluctuation trends of road accidents.

Thousands

I Nr. of accidents B Nr. of casualties Nr. of injuries

Fig. 7. Monthly variation in traffic accidents, number of injuries and casualties in Romania in the
reporting period 1999-2006 (source: The Traffic Police Directorate within the
General Inspectorate of Romanian Police).

Changes in the
number of road accidents,
injuries and casualties
linked up with the days
of the week (Fig. 8) show
a much more homoge-
neous distribution. In the
case of road accidents and
the number of injuries the
maximum values (16%)

Thousands

Monday Tuesday =~ Wednesday — Thursday Friday Saturday Sunday are registered on Fridays’

[ Nr. of accidents B Nr. of casualties Nr. of injuries while the rest of the days

R i .. - — have values between 13-
Fig. 8. Diurnal variations in the number of road accidents, injuries 14%

and casualties in the period 1999-2006 (source: The Traffic Police
Directorate within the General Insnectorate of Romanian Police).
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According to statistical data, the highest number of victims was claimed by accidents
occurred on Sundays (cc. 16%), while the lowest numbers are registered on Wednesdays
(13%). The hourly distribution of traffic events indicates a more emphasized heterogeneity
since daytime values are much higher. The majority of bad accidents — also responsible for
the most badly injuries - take place between 6-7 PM. This interval equals the rush hours at
the end of the workday. The highest values of casualties were registered between 6-10 PM
with a 6-7% ponderance. Maximum values (7.3%) were registered between 7-8 PM.

When carrying out a multi-annual analysis of traffic events and their consequences,
it is extremely important that one is fully aware of the circumstances and the way events
unravellEdit. Contingency measures to reduce the number of road accidents should be
based on clarifying the determinative factors that contribute to the unfolding of traffic
events. Some of the primary influencing circumstances that directly affect the number of
accidents are: road traffic congestion levels, adverse weather and driving conditions.
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Fig. 9. Hourly distribution of the number of traffic accidents, injuries and casualties in Romania in
the period 1999-2006 (source: The Traffic Police Directorate within the
General Inspectorate of Romanian Police).

Changes in the proportion of road accidents under conditions of reduced
luminosity in the period 1997-2003 and in 2005 fall between 5-7%, followed by an escalating
tendency to a value slightly above 23% registered in 2009 (maximum 24% was in 2004).
In the meantime, the number of accidents occurring under conditions of darkness indicated a
totally different situation: minimum values (14%) are registered in 2009 and the maximums
(37%) date back to 1997. The ponderance of these two categories shows a slight decrease
reaching 37% in year 2009.

Data concerning the conditions of the roadway in the moment of the accident
indicates preponderance in cases when the roadway is dry, which is in line with the August-
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October period, when most accidents take place. Tendency towards value distribution shows
some kind of approach: in the period 2000-2009 the ponderance of accidents occurred on
humid or icy surfaces increased with roughly 20%.
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Fig. 10. Changes in the number of road accidents, injuries and casualties on national level
by visibility conditions during the reporting period 1996-2007
(source: The Traffic Police Directorate).

The division of accidents by their locations demonstrates that the majority of
events take place in localities with a ponderance ranging between 75% (2006) and 92%

Traffic accidents by roadway conditions (%)

Table 4
Road conditions 2000 | 2005 | 2006 | 2007 | 2008 | 2009
On dry surface 97,4 94,0 78,7 77,0 77,9 76,9
On wet, icy etc. 26 | 60 | 213 | 230 | 221 | 23,1
surface.

Source: National Statistics Institute.

(1997). The evolution of
the number of accidents
on motorways over the
past ten years has
remained below 1 per-
cent, mostly due to
relatively small ponde-
rance of motorways
within the public road
network. So the positive
effect of motorways on

the traffic safety remains still theoretically in the case of Romania. After the finalization of
the planed motorway sections in the near future there are pretty good chances that traffic

safety will improve.

Traffic accidents by locations (%)

Table 5
Place 1997 | 2000 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
In localities 92,1 | 88,2 | 80,3 | 82,0 | 753 | 76,0 | 77,1 | 76,9
Outside localities | 7,3 11,3 | 19,1 | 17,1 | 24,0 | 23,3 | 224 | 22,6
On motorways 0,6 0,5 0,5 0,9 0,8 0,7 0,6 0,6

Source: National Statistics Institute.
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If we make an analysis of the accidents considering their components involved, we
must stress upon the excessively large number of cases involving pedestrians, too. The
ponderance of this sort of collisions has diminished with 14,5% in the period 2000-2009,
but they still keep up a high ratio of 39,6%. In turn, the evolution of collisions involving a
single vehicle has shown a powerful increasing tendency (21,8%).

Traffic accidents by involved components (%)

Table 6
Type of accident 2000 | 2002 [ 2004 | 2005 [ 2006 | 2007 | 2008 | 2009
Collisions involving a single 152 | 16,8 | 17,8 | 182 | 17,0 | 19,2 | 22,2 | 37,0
vehicle
Collisions between vehicles 30,7 | 30,4 | 31,0 | 35,1 | 41,7 | 41,0 | 40,7 | 23,4
Colhs10n§ involving a vehicle and sa1 | 529 | s12 | 467 | 413 | 3908 | 37.1 | 39.6
a pedestrian

Source: National Statistics Institute.

These results are in hand by hand with the results from Table 5, witch reflect that there is
a serious problem white the accidents inside of localities witch caused the huge numbers of
pedestrian involved accidents. Possible solutions to diminish this type of traffic accident could be
the construction of bay-pas roads around settlements to reduce the transit flows, the optimization of
the city’s traffic flows and to initiate educational-informational programs for the pedestrians.

5. CONCLUSIONS

Based on the presented data, we can form an opinion about the rather discouraging
situation and the actual processes going on in the world of road traffic in Romania. Transport
infrastructure — with main stress on public road density and quality — is far more underdeveloped
with respect to the virtual traffic that makes use of it and the average of the European countries.
The motorization level of the population is very low as compared to the European average,
which will probably entail the continuation of a linear or even a more intensive tendency (in
strong correlation with the performance of the national economy) in the near future, towards an
increase in the number of vehicles registered to traffic.

Every clue points at an even higher level of congestion of the national road system
in the near future, which gives room for uneasiness at the contingency of a further growing
number of road accidents along with their negative consequences.

The modernization and development processes of road infrastructure and carpools
are not synchronized; the development of the public road system takes place at a pace way
below the optimal level (Katona P., 2008). Certain components of road transport system
stand clearly on a critical level, which also needs mentioning the density of motorways and
their unequal distribution, with the capital city at the epicentre. From the point of view of
road traffic safety the optimal solution would be to create a possibility to cross distances on
motorways, in most cases possible. Motorways are advantageous in many ways: besides
ensuring the possibility of a high speed travel - that means it reduces travel time, which
changes the concepts of “far” and “near” -, they also offer the possibility to transport the
highest quantity of freight/passengers in a time unit, and the ponderance of road accidents
towards the actual traffic would be very low as well.
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Motorway sections planned for future construction (the South Transylvanian motorway
extended over the pan European corridor with number IV. and the North Transylvanian motorway,
respectively) will bring along a considerably positive contribution, though not even these changes
can be a holistic solution for the ever worsening road traffic issue. On the whole, the Romanian
road transport system finds itself in an alarming situation, clearly underdeveloped as compared
to the national economy and status. The prospects for the present situation to head toward a state
of equilibrium — acceptable for future society — are quite hopeless owing to the high expenses
necessary to carry through maintenance and modernization operations on road infrastructure
(Katona P., 2008).

Presently, the safety level of road traffic in Romania is disquietingly low; one can not
even take delight in hypothetical predictions. Besides the human factor - proper behaviour
in traffic, obeying traffic rules, correct evaluation and management of dangerous situations
in traffic, travelling at a speed that is considered to be safe under given road conditions and
traffic circumstances etc. -, there is no doubt, physical factors play the most important role
in inducing road accidents.
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WTO PREDICTIONS REGARDING THE TENDENCIES OF
EVOLUTION OF THE FORMS OF TOURISM (II)

AL. PACURAR!

ABSTRACT. — WTO Predictions Regarding the Tendencies of Evolution of the Forms of
Tourism. As a consequence of the fulminating development of international tourism, with a
major impact upon the national and worldwide economies and with its most visible social
valences, the specialized department of ONU for tourism — WTO, with its headquarters in Madrid,
did an analysis of this touristic phenomenon, followed by previsions on a short, medium and long
term, regarding the most dynamic forms/types of tourism, in its acception until the horizon of the
years of 2020 (xxx, 2002, Tourisme: horizon 2020, OMT, Madrid, pp. 73-127). In this study we
will look at tourism linked to natural coastline and/or mountainous factors, sports tourism and
adventure tourism. For each one of these forms of tourism we have in view the presentation of a
clear definition, approved by OMT, the estimation of its importance as part of the general
touristic phenomenon, the characteristics of the demand and of the supply, the perspectives of
development and the commercialization of the services for each type in the vision of OMT.

Keywords: tourism linked to natural coastline and/or mountainous factors, sports tourism,
adventure tourism, touristic centers (resorts), touristic circuits, “‘combined” vacations,
sea diving, types of adventure.

1. INTRODUCTION

The explosive development of tourism in general and especially of international
tourism, as a result of the accumulation of a tremendous “requirement for amusement”, has
determined the departments and the regional, national, superstate and worldwide institutions of
tourism to elaborate a series of previsions of development of several forms/types of tourism
until the horizon of the years of 2020. As a result of the economic development, of the more
pronounced urbanization, a phenomenon which expanded into a series of countries with an
emergent economy such as the one found in India, China, Brazil, Russia and so on, the
international touristic displacements have increased and new forms of tourism have emerged,
which have found some increasingly larger market niches. In meeting the touristic request found
in expansion as far as the volume and the structure are concerned, the states of the world come
with attractive offers, with a high degree of personalization and with destinations to more remote
locations. The OMT office of prognosis declares that, among the most dynamic forms of
tourism until the horizon of the years of 2020 (xxx, 2002, Tourisme: horizon 2020, OMT,
Madrid, pp. 73-127) are registered: the tourism linked to natural coastline and/or mountainous
factors, sports tourism and adventure tourism.

' “Babes-Bolyai” University, Faculty of Geography, 400006 Cluj-Napoca, Romania, e-mail:
sandu@geografie.ubbcluj.ro
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2. TOURISM LINKED TO NATURAL FACTORS

For this type of tourism, OMT indicates that there are two great distinct markets:
on one side tourism within centers (resorts) of villegiatura, either these are coastline or
mountainous, and on the other side touristic circuits. Out of these, balneal tourism occupies the
most important place, therefore, only Mediterranean coastline tourism registers over 100
million STI (ITA= international touristic arrivals), Spain, Italy, Greece, France and Turkey,
holding 85% out of the total.

From the point of view of the cycle of life of the product that is offered, the destinations
such as the Caribbean and Hawaii for North-American tourists, the Mediterranean for European
tourists and Guam and Hawaii for the Japanese tourists, have reached the phase of maturity or
even the stage of saturation, with products that are already “classical and hyper-exploited”. As a
response to this reaction, the tourists search for new destinations that are more remote and more
exotic. However, for example, not the entire basin of the Mediterranean Sea is behaving the
same way; if the European Mediterranean countries represent destinations that are in a phase of
maturity, the destinations from Northern Africa, or from Eastern Mediterranean or from the
Middle East, still have some unexplored touristic deposits.

Depending on the European touristic demand, the perspectives of increase of several
touristic destinations, in the view of OMT, for the horizon of the years of 2020, are presented
the following way:

OMT: previsions regarding the increasing importance of several
touristic destinations

Table 1
The Type of
. . Dimensions N
ngg;S:;sn of the e T)g&gfgg““““ The Market Segment Pers Ichtei!ves of