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Synthetical Approach to the Romanian Tisa Basin

Introduction

This issue of the Romanian Review of Regional $®ia entirely dedicated to the synthetic
presentation of the Romanian Tisa Basin. The rlisa is the most important tributary of the Danube
on its left side. The work has been initiated ie #hape of a project launched and financed by the
Ministry of Transport, Building and Tourism and notaken over also by the Ministry of
Development, Public Works and Housing. It thus @spnts an overview of the existing situation from
the point of view of nature, society, economy, asfructure and environment in the most extensive
(more than 71,000 kihand most inhabited (more than 5 million inhatisusector of the Tisa Basin,
the others belonging to Hungary, Ukraine, Slovakid Serbia.

The researches performed regarding the phenomenofdif)e Romanian Tisa Basin brought
into relief the participation of a set of strictiyerarchical external and internal factors whicliirse
the features of the territorial system. Their agtidirect or indirect, general or sectorial, local
regional, materialized in the individualization @fspatial entity with peculiar features, some @inth
highly original or even unigue. The political, adhistrative, economic, social or environmental festo
are added to the natural ones in order to defirigusd the structure and typology of the systemnt, bu
rather its dynamics and functional characteristics.

The analysis focused mainly on the structure of tieitorial system, endeavouring a
“radiography” of its present state. It started frtme premises of its three views: the Tisa Basia as
hydrological system, the Tisa Basin as an intedratgural system and the Tisa Basin as an ecologica
system. The social aspects, the settlement systbenterritorial technical infrastructure, the egoy,
the cross-border relations (the “opening” of thetesn towards the neighbouring spatial entities) and
the tendencies concerning its future evolution Hzeen incorporated within this systemic framework.

The substance of this first approach, meant to diggt on structures, functions and
shortcomings, is fully recognizable in ti®NVOT analysisproposed hereby. The strengths of the
Romanian sector of the Tisa Basin result from thgety of natural and human landscapes, the rich
resources of the soil and subsoil, the consistaicthe human resources on the background of a
multicultural region generating diversity, the ecomc potential and the optimal geographical
location. There are also a series of weaknesses$), as natural hazards, economic and social
disparities, a low level of the technical infrasture of the territory, processes of demograpicél
(the numerical decrease and aging of the populaioong them) and critical environmental issues.

The territorial diagnosis precedes, asi@e qua norcondition, the second major stage in
approaching the Tisa Basiithe drawing up of theeconomic and social developmestrategy On its
account, specific projects would be imagined iatarl stage, regarding the development of economic
branches (industry, agriculture, tourism), soci@sgiucation, health, culture, religion), infrastuuet
(transport networks, water, energy or gas supplyvorks, telecommunications) or environment
(reconstruction, protection or conservation of #mironment). At present, the scientific approach
resembles a puzzle whose main segments, comptigrgnalyses performed apart at the level of each
country, Romania, Hungary, Slovakia, Ukraine anthi&e must be imbricated, associated and fitted
so that they may provide the integrated image ef whole hydrographical basin of the river
concerned.

Fruit of the combined work of two teams of very expnced researchers from Romania, one
from the Faculty of Geography of the “Bakeolyai” University of Cluj-Napoca, grouped in the
Centre for Regional Geography, and the other frbenNational Institute of Research-Development
for Urban and Regional Planning — URBANPROIECT Barest, this project, due to its remarkable
size and complexity, and also its international pprtions, represents a true test area for the
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application and materialization of the newest cpteeand paradigms of regional and territorial
planning. Because of its size and its complex deatd, it takes place among the most daring
accomplishments of this type in the European Union.



Synthetical Approach to the Romanian Tisa Basin

SYNTHETICAL APPROACH TO THE ROMANIAN TISA
BASIN

The Romanian basin of the Tisa River extends omesiraa of about 71,000 km?, equivalent
with that of Belgium and Holland taken togetherd aepresents over 60 % out of the total extension
of the entire hydrographic system. It includestsnperimeter 13 counties (Alba, Arad, Bihor, Bistti
Nasaud, Cluj, Harghita (partially), Hunedoara, Maramyifglures, Satu Mare, 8aj, Sibiu and Timy
(the last two only partially). Its territory is al$ncluded into three development regions (NorthstVe
Centre and West) and three Euroregions (the Cagpatburoregion, the Danube-&rMures-Tisa
Euroregion and Bihor — Hajdu-Bihar Euroregion). Tgapulation afferent to the Romanian basin of
the Tisa River exceeds 5 million inhabitants.

1. THE PECULIARITIES OF THE NATURAL ENVIRONMENT

The special complexity of the natural and envirental phenomena and processes from the
analyzed basin imposes the necessity of threengighed approaches: as hydrological system, as
natural integrated system and as ecological system.

1.1. The Romanian Basin of the Tisa River as a Hydftogical System

Throughout the basin, there are phreatic and grausters, a well-structured hydrographic
network and lacustrine accumulations differentiaddbr their genesis and their organization and
functioning conditions.

1.1.1. The phreatic waters from the Carpathian areare stored especially in the mantle-
rock, which cannot assure great momentary reservescontrast with the interfluves, in the
intramontane depressions great reserves of inmirfflg- drained phreatic waters do accumulate.

The phreatic waters from the Eastern Carpathianbelong to various subregions
differentiated from a lithological point of view.h& reserves are richer on the western slope of the
mountainous massifs (2-8 I/s. km?) than on theesastide (1.5-5 I/s. km?). In the areas of crystall
schists and igneous rocks, the waters have a lomemalization (50-100 mg/l) and they are
bicarbonated and calcium waters. Azonal, in thexipmdy of salt massifs from the Maramyre
Depression, chlorinated waters appear.

The phreatic waters from the Apuseni Mountairge stored in the crystalline area and in the
deposits of the Cretaceous flysch and the Neogemiee from the southern part of this mountainous
area. The specific water discharge varies betweand28 I/s. km2, more reduced in the eastern and
southern part of the region. The mineralizatiotoiser in the crystalline and igneous rocks area and
medium in the flysch area. Important reserves obtiawaters appear inaBurea Craiului, Bihor,
Codru-Moma and Traga mountains.

The phreatic waters from the Southern Carpathianselong mostly to the subregion
corresponding to the crystalline schists. In theaegaDepression, the phreatic waters are stored
especially in the Quaternary deposits. The spegificind water discharge varies between 3 and 11 I/s
km2. The mineralization of the phreatic watersaw l(under 200 mg/l), dominating the carbonated
waters.

The phreatic waters from the Transylvania Depregsiare stored in the deeply fragmented
Paleogene-Neogene deposits. The underground roowirds the rivers presents low values that
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range between 0.1 and 1.0 I/s. km2. Several sutmegdifferentiated due to the storage and quality
conditions, can be distinguished. Thus, in theaegif the peripheral monocline, the sulphated vgater
related to the intercalations of gyps from the s®itary formations, have a high mineralization and
hardness (50-70 gg), the rest having a medium mwiimation. The phreatic waters, stored in the
diapiric region situated at the periphery of thari@ylvanian Depression, are salty in the proxirofty
the salt massifs. The phreatic waters from therakpart of the Transylvanian Depression are stored
in the sandy deposits of Sarmatian and Plioceneir Gloality is better in the Pliocene area.

The phreatic waters from the Western Hills and thgestern Plainare included irseveral
subregions with different drainage and depth caomatof the phreatic level. Thus, in the subregibn
the deeply fragmented piedmontee descending captive phreatic waters are ialgmsained. In the
slightly fragmented piedmontthey appear at 10-25 m deep in the interfluvesadri-5 m deep in the
meadows. The phreatic waters from ffiedmont plainshave the maximum spread and their depth
lowers gradually, from 10-15 m to 2-5 m, as theaatise from the high piedmonts increases. In the
low divagation plainsor subsidence plains, the phreatic waters aree doghe surface of the land
(0.5-3.0 m) and they have a very slow runoff orythee even stationary. Their regime is strongly
influenced by the hydrological land management worka these conditions, salty soils, damp
buildings, poor water quality (high mineralizatidnigh organic content etc.) are frequent. Among the
azonalwaters, those from Eced Swamp, nowadays mainiweilaand those from the sandy area of
Eriu can be mentioned.

Important resources of phreatic waters are stamethe fluvio-lacustrine, sandy deposits,
sometimes covered, on large surfaces, by clayeysditspor, locally, by loess deposits. The
bicarbonated waters, from the calcium group, doteindendencies of continental chlorinated
salinization are also present.

1.1.2. The groundwaterswith ascensional or artesian character appear iedlgetn the
sedimentary regions from hills and plains.

In the Transylvanian artesian basirseveral subunits have been identifiede western
peripheral monoclingwith artesian waters (Huedin), sub-artesian awasional (Cluj, Jibou), with
strong-mineralized, undrinking water, sometimeshwiydrocarbon tracethe peripheral diapir with
ascensional, strong chloro-sodium waténg brachyanticline foldsvith deposit waters, ascensional
due to drillings (8rmas), which are strong-mineralized, chloro-sodium,pbalted, brominated and
iodated waters. These waters can be used sucdg@sfohineal purposes.

In the western artesian basjron the fault lines, thermal waters appear invésgical zone of
the re-consolidated sediments (Careigrid, Oradea) or to the surfaceiifB Felix and 1 Mai). In
some locations, mofettes appear (Ouari, Zalnamageni, Tinca, Lipova).

The great majority of the exploitable artesianesgtare found at depths of 250-400 m, in the
Pannonian sands and gravels, and are suppliedwalttr from the Carpathians. The artesian waters
from the Western Plain are intensely exploited rideo to assure some towns and numerous villages
with water supply.

The hydro-geological watershed massifislentified in the Carpathians, do not assure the
development of special resources of groundwatepottant reserves of groundwater appear in the
Pliocene-Quaternary deposits from the depressigiasamurg, Gheorgheni). In the basins with sea
deposits (Maramuge Haeg), strong-mineralized deposit waters (sulphateldprinated) were
identified in the inferior levels. The aquifer hawn from the mofettic area of the Eastern Carpathia
contains different quantities of GO

The mineral, thermo-mineral and radioactive waters

Throughout the hydrographic basin of the Tisa Rimemerousnineral springsappear which
present a great variety of hydro-chemical types Buthe presence of carbon dioxide, many of them
become carbonated (the Eastern Carpathians, tieesoypart of the Apuseni Mountains, the Western
Plain). The bicarbonated and ferruginous watersramee widespread (the upper Tisa, Sgmhélare,
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Tur, Mures, Crasna, Batiu basins) than the sulphurousiflus, Crasna, Somg sulphated (Crasna,
Barciu), chloro-sodium (Somgal Mare, Somsgul Mic, Mures) and iodated waters (Mufe

The thermal watersappearon the fault lines from the Western Hills and thedtérn Plain
(Timisoara, Glacea, Arad, Bbagani, Tinca, Salonta, Oradea, etc), from the sonthpart of the
Apuseni Mountains and eg Depression (Mfa, Moneasa, Geoagiu,akdn) or in the regions with
high geothermic gradients in the igneous areasasfdfn Carpathians (Toga) or in the sedimentary
area from the Western Plain (Oradeankad, Satu Mare etc.).

Some waters are hyperthermakilB Felix and 1 Mai in the proximity of Oradea)hets are
hypothermal $umal, Ribagani, Moneasa, Salontail&n, Geoagiu-Bi etc.). From a hydro-chemical
point of view, the majority can be included in tbategory of oligomineral waters, except for the
hypothermal waters fronTimisoara, Arad, Topta and Lunca, which have a diverse chemical
composition.

The radioactive waters have been identified inSbhme basin, at SAngeorzaBand Jibou

1.1.3. The river network

On the territory of Romania, the Tisa River gathtbeswaters from a total area of 71,100 kmz2,
representing 29.9 % out of the country's total 4&32,275 km?2). The total stream length has been
estimated to come up to 26,220 km, while the valufe drainage density (0.37 km/km?) exceeds the
national average (0.27 km/km2).

The annual average volume of water has been dstinta get to 15,489 million m3, which
means an average discharge of 490.8 m3/s or disp#ischarge of 6.9 I/s.km2. The mountainous and
sub-Carpathian regions deliver most part of thendchvolume of water, the rest being delivered by
the piedmont, plateau and plain regions.

A characteristic of the runoff regime, determirgdthe temperate-continental climate, is the
unequal distribution of values during the wholery@&9-50 % in spring and only 15-25 % in summer).
This situation implies that in the water manageneitvity, the construction of reservoirs should
become an important objective.

The hydrographic system is structured on sevemdidgraphic basins of the first order: the
upper Tisa, SomeCrasna, the Cyirivers, Murg-Aranca-ler and Bega.

The rivers from the analyzed territory have bessuged into several hydrographic systems,
depending on the spatial distribution, the positibithe hydrographic systems in connection with the
main collectors and the runoff regime.

The northwestern group of hydrographic systémetudes the northern tributaries of the Tisa
River (the Vieu, Iza, Spana and Tur), tributaries which drain 6.4 % outloé total area of the
analyzed territory. The rivers included in this gpoare characterized by small basin surfaces that d
not exceed 1,630 km?, high average altitudes agmilbed basins, especially in the case of theWi
and the Iza rivers.

The western group of hydrographic systemdudes three main hydrographic basins (the
Some, the Cr rivers, Murg), which drain together 87.4 % out of the totalface of the analyzed
territory. Generally, these basins are elongatatite@ve a low shape coefficient. The asymmetry of
the basin is a characteristic element in certaitose.

Because of the general slope gradient of thefrehe rivers gravitate westwards, delivering
about 380 m3/s of water into Tisa. Thus, the MURéver, the greatest tributary of Tisa, brings 165
m3/s, Somg 118 m3/s, Ckiul Alb 22 m3/s, Crul Negru 30 m3/s and Gril Repede 23 m3/s.

The Someg River rises from the Eastern Carpathians (Rodnari#ons), having a total length
of 376 km on the Romanian territory. The recepbasin includes 403 codified streams whose length
totalizes 5,528 km, representing 21.1 % out ofttial length of the codified hydrographic network
existing in the analyzed territory and 7 % outltd bne existing in Romania. The average density of
the hydrographic network is 0.35 km/km?, a valupesior to the average value of the country (0.33
km/km?2).
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The system of the Som&iver is organized in the northern part of thenBsdvanian basin,
the watershed lines being placed on the ridgespoifséni, GutarTibles, Rodna, Bargu and Gliman
mountains.

The Crasha has its origin in the southern extrsewfitthe Silvania Depression, at the contact
between Meseand Plogi mountains. The river has a length of 134 km, ughtoHungarian border.
The reception basin includes 54 codified waterasiis whose length totalizes 708 km, representing
2.7 % out of the total length of the codified hygirmphic network existing in the analyzed territory.
The average density of the hydrographic networ®.8! km/kmz2. Although it has a large reception
basin (2,100 km?), it still has a low average désge (4.5 m3s) due to the low flow rate of its
tributaries.

The system of the Gririvers drain the northern, western and southespesl of the Apuseni
Mountains and the central-northern part of the \&fesHills and the Western Plain. The hydrographic
basin covers an area of 14,860 km? and includesc8@8Bied streams, which have a length of 5,785
km (22.1 % out of the total length of the hydrodrametwork existing in the analyzed territory).

The rivers of this system, observed from nortedath, are: the Baia, Crisul Repede, Csul
Negru and Cgul Alb, whose streams are generally oriented framsteo west. Because of its
maximum length (238 km), the Qui Alb is considered the source.

Initially, the rivers from this system used todtb large territories in the piedmont and
subsidence plains, that is why several improvenaarks were performed: damming, started in the
middle of the 8 century; meander-cutting; obstacles-removing fridra riverbed; channels for
collecting the waters flowing from the piedmontioegs; channels for draining the ‘inland waters’ and
pumping stations.

The system of MukeRiver is organized in different landforms, coliegtthe waters from a
total area of 27,890 km?, representing 39.2 % oth® area of the analyzed territory and 11.7 % out
of the total area of the country. The Myreses from the Eastern Carpathians, in the sontpart of
the Giurgeu Depression, and flows 761 km, beinddhgest among the Romanian inland rivers.

The course of the MugdRiver has been divided into several charactersgators:

- The upper Murgincludes the Giurgeu Depression and the TapliDeda Gorge (110 km).
In this sector, the density of the hydrographicwoek is high (0.0-1.1 km?) and the tributaries,
although small, have high values of the slope grad40-60 m/km).

- The middle Murg, centred in the central zone of the Transylvaridateau, stretches
between Deda and Alba lulia (266 km). The longitadlislope is low in this sector (0.75 m/km),
which explains the high degree of meandering andspect of a large corridor.

- The lower Mure Corridor, between Alba lulia and Lipova, is chaeaized by a uniform and
a quite low slope (0.3-0.5 m/km). Downstream Lipotree Mure enters the Western Plain, where it
has created a large alluvial fan with quite higipsk for a plain (0.35-0.45 m/km).

The hydrographic system of the ler River is orgadibetween the Museand the Cgul Alb
rivers and stretches on an area of 530 kmz2, ther moallector having a length of 65 km on the
Romanian territory. The ler canal, built betweer8@8nd 1900, completed afterwards, has the
function of removing the excess of phreatic andeserwater from the plain area.

The southwestern group of hydrographic systémkides the Aranca and the Bega rivers,
direct affluents of the Tisa, rivers which devetbpir hydrographical basins south of the Mure

The Aranca system overlaps the old parasiticatsgsuof the Murg which used to be flooded
during high waters before its damming. Its systeming an area of 1,016 km? on the Romanian
territory and its main course has a length of 1®8 kp to the Serbian border.
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The Bega system comprises two collecting coutbesBega and the Bega Veche, which join
togheter on the Serbian territory. Bega rises ftoenPoiana Rusdviountains, having a length of 170
km, up to the border. The basin area is of 4,478, kapresenting 1.9 % out of the total area of the
country. The Bega Veche represents the abandongdecof the Bega and has a length of 107 km and
a basin area of 2,108 km?2.

The density of the river network

High values of the density of the river network7(0.1.0 km/km?) appear in the Southern
Carpathians, Eastern Carpathians, Apuseni Mountants Poiana Rus&cMountains (fig. 3). The
highest densities (0.9-1.0 km/km?2) appear in therg&u Depression and theadeasa Mountains and
the lowest in the calcareous formations areas ftioen Apuseni Mountains. In the Transylvanian
Plateau and the Western Hills, the values of thesitle maintain themselves between 3 and 6
km/km2, while the values under 3 km/km?2 appeaha\Western Plain.

It has been established that, at the level ofbtens of first order, the highest values (0.39
km/km?) correspond to the hydrographical basinghefCri and the Murg and the lowest ones to the
ler (0.15 km/km?), Aranca (0.30 m/km?) and Beg&@20km/km?). Intermediate values, between 0.33
and 0.35 km/kmz, appear in the upper Tisa, Sane Crasna basins.

The morphometric characteristics of the water streans and the reception basins

The length of the first order rivers maintains betw 761 km (the Muge and 61 km (the
upper Tisa and the ler). The Sayn876 km long, follows the Mugewhile the rest of the rivers have
much more reduced values (table 2). From the rigktee second order, only the i Alb (234 km
in the country), Somel Mic (178 km), Crsul Repede (171 km in the country), Ari€l66 km) and
Crisul Negru (164 km) have greater lengths. The reshefrivers have lengths less than 150 km. The
majority of the codified water streams (97.7 %)datiort lengths, less than 51 km.

In the longitudinal profile of the water coursesm the mountainous region, slopes with
values up to 300 m/km appear in limited areas. Vdiees lower gradually towards the rivers mouth,
where they get even under’f},. The rivers which cross the northern side of thelfd Mountains
have high slopes (the 34u 47.4/,.). The slopes of some water courses from the Eaarpathians
and the Apuseni Mountains have lower values (Sahidic 16.8%,.).

In the Transylvanian Plateau and in the Westetis,Hhe average slopes of the main courses
do not exceed, except locally, the value of 2,0(the Bega 1.8, Crisul Alb 1.5°,,, Tarnava Mare
1.4y, Mures 1.0°%,). In the Western Plain, the average slopes ofidhgitudinal profiles present
quite low values (the Muge0.2%,, Some 0.38%,,, Bega 0.4/,,), having a special influence in the
flow process.

In the case of the rivers arranged for hydrodilegmwer generation, the longitudinal profile is
influenced by the presence of the reservoirs (§d&u Mare, Somel Cald etc.).

The greatest hydrographic basins are, in ordeysethof the rivers Muge (27,890 kmz,
representing 39.2 % out of the area of the analyegitory), Some (15,740 km2 / 22.1 %) and the
Cris rivers (14,860 km2 / 20.9 %). The rest of the lognaphic basins have a low percentage out of the
area of the analyzed territory.
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1.1.4. Lakes

In the hydrographic basin of the Tisa River, thet gituated in the territory of Romania, 138
lakes, larger or equal to 25 ha, have been catatbgDut of these, only 12.3 % are natural lakes, th
rest of 87.7 % being artificial lakes. In the laategory, both washlands (10.1 %) and temporamslak
(19.6 %) have been included. It has been estiméuadthe surface occupied by the lake units is
20,701 ha, from which the natural ones represelythi %. The accumulated volume of water in the
natural lakes (6,568 million m3) is much more restlithan in the permanent artificial lakes (1,607
million m3).

The natural lakesire few (17 lakes, having an area larger or equab ha) and quite diverse
from a genetic point of view. It has been estimdted the natural lakes cover an area of 232 ha. Th
largest lacustrine areas appear in the Bega sy&@818 %), followed by the Gririvers (22.0 %) and
the upper Tisa (19.0 %). The other hydrographidesys have lower percentages out of the area
occupied by the lake units. The greatest diveditgenetic types appears in the Muhgdrographic
system.

In the mountainous region, the most wide-sprelddaare the glacial lakes, which appear in
the Retezat Mountains (Bucura being the largesta (Znoaga being the deepest: 29 m, Gemenele,
Galss), Sureanu $ureanu) from the Mugebasin and in the Rodna Mountains (Biglscu) from the
upper Tisa basin.

The karstic lakes represent a less-spread getygtic of lakes, appearing in the reception
basins of the Paradlarinii (Ponoare) and lezer (lezer) rivers, from tyarographic systems of the
Cris rivers and the MukeRiver respectively, as well as Ighiu from the TasMountains.

The salt lakes appear in the Maramuepression (Ocn§ugatag and Goiui) and in the
diapir structures of the Transylvanian Plateau, r@hlbey appear mostly under the form of lacustrine
complexes such as the ones from Sovata (Ursu) aradhTfrom the Murgbasin, and from Ocna Dej,
Cojocna and Sic, from the Sograasin.

In the plain region, the lakes are less diveremfa genetic point of view, but they have large
areas. For these territories, the meadow lakesl{Baiz, from the Apa Mare basin) and the excavation
lakes (Jimbolia, from the Bega Veche basin, anaf@ki from the Matca basin) are characteristic.

The artificial lakesoccupy an area of 20,468.77 ha and the volume térnvaccumulated at
NNR has been estimated to reach 1,311.5 millionTiné largest area occupied by the artificial lakes
is held by the Csirivers system (10,114.57 ha) and the smalleshéyrasna system (878.00 ha).

The permanent reservoirs occupy an area (16,182anthhave a volume (1,607.59 million
m3) which are much more reduced. If the hydrogramyistems are taken into consideration, the
largest areas occupied by the permanent lakes ajpptiee Cri rivers basin, which holds more than a
half (54.1 %) out of the total area of the Romariizgga basin. The Mugeand the Somyebasins follow
from afar, but with close percentages (16.5 % ah@ % respectively) (table 6).

The temporary reservoirs hold almost a quarter3(22) out of the total artificial lakes. The
area occupied by this category of lakes has betmated to 3,620 ha and the volume of water to
141.82 million m3. The largest areas occupied byp@rary reservoirs appear in the gdivers system
(2,694 ha). The Mugeand Crasna systems follow from afar.

The multi-purpose lakes occupy large areas inCthigrivers system (46.9 % out of the total
area occupied by this type of lakes), the hydropdalees in the Murg(52.4 %) and Somg47.6 %)
hydrographic systems and the fish-breeding lakéisarCrs rivers system (55.2 %).

The multi-purpose lakes (for hydroelectric powenegration, water-supply, flood-control, fish-
breeding etc.) appear in the upper Tisali(@sti, on Tur; Runcu, on Mara), SogéColibita, on Bistria;
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StrAmtori, on Firiza), Crasna (\4ait), Mures (Zetea, on Tarnava Mare; Bezid, ons@ed; Feng on
Feng; Teliuc, on Cerna) and Bega (Surduc, on Gladnaakiuon Migherw) hydrographic systems.

Most of the multi-purpose lakes appear in thes @viers hydrographic system: Tawn the
Cigher; Luga and Tileagd, on the Gtil Repede; Oigan, on the Oigan Valley; Lgu, on the lada
Valley; Miersig on the Corhanajlacea and Cristur, on thérkeia Valley; Diosig, on the ler Valley etc.

The total volume of water stored in the multi-pasp lakes has been estimated to 674.7
million m3 and at NNR to 482.6 million m3.

The hydropower lakes appear in the mountainousnefyjom the Some(Someul Cald and
Someul Mic) and Murg (Sebg and Rau Mare) basins. Although reduced in nuntbese lakes are
characterized by large areas and a great volumeatér (394.4 million ). The lakes from the
Somaul Cald (Fantanele, Tamai, Someu Cald), Rau Mare (Gura Apelor, Ostrovul Mic, Pggli
Hateg etc.) and SebéOsa, Tau, Gipalna, Petrgi) basins have large areas.

Hydropower lakes of small dimensions appear orSiagu Mic River (Giku, Florsti). In
the case of some multi-purpose lakess(l,eDragan etc.) the major role is the hydroelectric power
generation.

The fish-breeding lakes (ponds and fishponds) Hmeen arranged in the regions with low
relative altitudes (hills and plains). The totallume of water from the lakes with a fish-breeding
function has been estimated to 119.6 million m3 ahdNNR to 103.4 million m3. Numerous lakes
appear on the tributaries of the Mgi@nd Somgul Mic rivers from the Transylvanian Plain: on the
Sar (Toldal, Ringeni, Glodeni | and I1); Paraul de Campie (ZauGdempie) withSes (Maleni, Saulia)
and Fize (Taga Mare, @tina, Tau Popii, Sucutard) with Sic (Santejude) riverstHa Western Hills
and the Western Plain, numerous lakes of this kipgear in the Cgirivers basin, on the Canalul
Morilor (Ineu | and 1l, Chgineu Cri, Socodor, Pilu, Selgyy on the Teuz (Cermei), the Collecting
Canal (Bmasda) and on the Valea Mare (Martihaz). Ponds algzapon the Muke(Cipau, lernut
and Nidlac), Bega (Ghiroda), Crasna (Moftin) and Tur @eNou and Livada) rivers.

The lakes with a water-supply function are few Hrey have small areas and a low volume of
water in comparison with the other types of resiesv(Giliu for Cluj-Napoca city, currently non-
functional; Mihoati, on the Arig; Mihaileni, on the Cgul Alb; Ighis, on the Ighd, a tributary of the
Tarnava Mare, for Medsecity).

Among the multi-purpose lakes, which have a dontimale in supplying water for some
cities, the following can be mentioned: Stramtooin Firiza (Baia Mare); Teliuc, on Cerna
(Hunedoara) etc.

1.1.5. The assessment of water resources

The water resources of the inland rivers have lesémated to 490.8 m?3/s, this means a multi-
annual average volume of 15,489 million m3. Knowihg area of the analyzed territory (71,100 km2),
the specific average discharge could be calculag=ililting a value (6.9 I/s.km?) which exceeds the
country's average value (4.6 I/s.km?).

The water resources of the rivers included inRimenanian part of the Tisa basin represent
over one third (38.2 %) out of the ones calculatthe level of the inland rivers. Over one thifd o
these resources are formed in the Mukeanca system. The Somi€rasna (25.3 %), the Grrivers
with Barciu (19.1 %), the upper Tisa (16.2 %) and Bega (1).Bydrographic systems follow.

The underground water resources have been estinm&d49 million m3, representing 18.4
% out of those calculated at the level of the whedantry. The underground waters represent only
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12.2 % out of the total resources assessed atetred bf the Tisa basin. Important resources of
underground water are formed in the sGivers-Bardau (38.7 % out of total) and Muyé\ranca
(36.1 %) hydrographic systems. The Sei@easna hydrographic system also brings an impbrtan
contribution to the total quantity of undergroundter resources (16.9 %). The upper Tisa and Bega
systems bring modest contributions (6.1 % and 2.1 %

The water resources from the hydrographic basingiation to the social-human demands
No. of
Surface waters Under- Total inhab- d;c:::] d Water
ground revgiherrc . |tra]mts (mill.m3)/ ressoiL:]rce
Basin waters S (t %U'/ demand relation
F w Q Q millm¥ | .S . | sands) per
km?) | mitm? | (m¥s) (I/s. year) (mill.m*/ | volume inhabitant to the
' km?) year) of water ™) demand
(m®)
' 300/ 120/
Upper Tisa 454Q 2509 795 17\5 182 2641 ggoo 400 | Inexcess
Somg+Crasna | 1525/ 2200/
17840 3920 124.7 7.0 363 4283 2800 1450 In excess
Crisuri+Barciu 1 1100/ 1300/
14860 2957|  93. 6.8 83p 3789 ‘3444 1182 | |1 excess
Mures+Aranca ) J 2450/ 4300/
29390 5898 186.9 6.8 776 6674 2720 1755 | In excess
| 421/ 1560/ -
=i
Bega 4470 204 6.498 15 46 251 596 1540 In deficit

F (Area); W (Annual average volume); Q (Annual ager discharge); g (Specific average discharge)

The total water resources resulted from summinthepsurface and underground waters have
been estimated to 17,638 million m3/year. This eatapresents 33.7 % out of the total resources
calculated at the level of Romania.

The repartition of the total water resources odragraphic systems emphasizes the same
territorial contrasts mentioned when analyzing ¢tiger categories of water resources. The Mure
Aranca hydrographic system is situated on the filste (37.8 %). It is followed by the Sogrérasna
(24.3 %) and the Gririvers-Bardau (21.5 %) hydrographic systems. The upper Tistesy$olds 14.9
% out of the total water resources, although #&tstres over a restricted surface in the Tisa @&sth
%). The Bega hydrographic system, with the samenlzasa as the upper Tisa, contributes with only
1.5 % to the formation of the total water resources

1.2. The Romanian Basin of the Tisa River as an lagrated Natural System

1.2.1. The geomorphologic component. Elements ofviaurability and risk.

The relief of the morpho-hydrographic basin of ffisa River, situated in the Romanian
territory, belongs to the following morphogenetwels: the level of the mountains, of the hills and
depressions (piedmonts and depression corridorsalare included) and of the plains (meadows
included). Its height difference exceeds 2,250 mit@ation which transforms it into a morphologic
base unit of the region if the spread, the morpfioland morphogenetic variety and also the types of
the use and interaction with the anthropic factertaken into consideration.

14



Synthetical Approach to the Romanian Tisa Basin

The mountainous unit develops above&00 m high and includes the Apuseni Mountains
(known as a petrographic ‘mosaic’, a fact whichedgines a great morphologic variety, partly
amplified by an accented tectonism), the volcanamuntains (OgGutai-Tible-Calimani-Gurghiu-
Harghita and the Metaliferi Mountains), the Marasuand Rodna Mountains, the BaugMountains
(with a mixed lithology, igneous and sedimentatlig Giurgeu Mountains, the northern slope of the
Candrel, Retezat and Poiana Riisoountains (with a morphology developed mainly arpstalline
rocks). The petrographic composition of the mourdas morphogenetic level (prevailing igneous and
crystalline rock) expresses the premises of a nwgid hydrodynamic stability of the region. The
great intensity of weathering processes (especiachanical weathering) is responsible for its
morphodynamics.

The Apuseni Mountainsrepresent a monolithic compartment and appear msumtainous
massif totally integrated into the Tisa basin,idvich it functions as a real ‘water castle’. It ggats a
central orographic nucleus, formed by the Bihoid#lasa Mountains, the @i-Muntele Mare
Mountains and @na Mountain, and a peripheral unit, about 8000Q,tn lower than the central
orographic nucleus of the Bihor, with a stronglyvanized landscape. The highest altitudes appear in
the central part, in certain peaks such as Cutaufd 849 m), Videasa (1836 m) and Muntele Mare
(1826 m) and lower down in the Mgr#ountains (Drocea, 806 m), the €Mountains (Moma, 927
m), the Ses or Plopi Mountains (757 m), the MeseMountains (Migura Priei, 996m), but also
towards the depression and piedmont units (Budar&a® m; Mgura Dosului, 948 m).

The long erosion led to the formation of planatisurfaces with a pastoral and habitat
function, unique in Europe. The oldest oRércas-Carligasi, of Danian and Oligocene age, is known
under the oronim of #casa platform. It ranges between 1,400 and 1,600 icuale.

The Maguri — Marisel platform was gemorphologically accomplished durthg Medium
Sarmatian and the Upper Sarmatian and has an avaeght of 1,100-1,300 m, being much more
undulated and fragmented by valleys.

The third one, th&eng-Devaplatform (Pliocene-Quaternary) is lower (700-1,00PDand is
situated peripherally.

Among the most numerous landforms can be mentitmedollowing: the caves (more than
5,000, amongst which, Vantului Cave is more thakrsdong), the gorges (22 sectors in the Tiasc
Mountains but also in thedBurea Craiului, Bihor and Metaliferi Mountains) ethlolines, uvalas,
depressions, escarpments, swallow holes, lapi¢ses e

The valley corridors and the depressions proxintatéhe Apuseni Mountains favour the
appearance of temperature and vegetation invergi@mtopodium alpinurappears even at 600 m
high, in the Intregalde small depression basimgason for which the settlements prefer the smooth
ridges, instead of valleys.

The volcanic mountaingOas, Gutai, Tibles, Calimani, Gurghiu, Harghita), which forrthe
Europe's longest volcanic rangeimpose distinct characters in landscape, throadfitude,
fragmentation, the preservation degree of the witcapparatuses, the suitability for technical
arrangements and infrastructures. The post-volcahienomena manifest themselves through the
appearance of the most wide- spread andmoffetic aureolafrom our continent. In the Metaliferi
Mountains, the nowadays morphology presents lantfodeveloped on the intrusive igneous
structures (batholites, laccolithes, lodes, dykescks) and effusive (cones, lava platforms and
volcanic agglomerations). Volcanism generated htareugh hydrothermal phenomena, the storage of
massive reserves of precious metals (gold, silgp)oited for over 5,000 years.

The highest altitude from the Tisa basin is reedrih the Rodna Massif(Pietrosu Peak,
2,304 m). TheMaramurg Mountainspresent a relief modelled in crystalline and igmeasocks
(Farciu, 1957 m; Toroioaga, 1930 m). In the case of Rddoantains, the presence of a deep karst
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must be mentioned. This deep karst comprises tlwuk Tausoare Cave (more than 15 km long), the
cave from Izvorul Albastru al I1zei, Jghiabul luili¢e etc.

The Bargiu Mountains emphasizes a sedimentary-igneous petrographiciondba knolls
Heniu Mare, 1611m; Miroslava, 1606 malyurita, 1582 m; Tomnatec, 1580 m, being made of under-
volcanic aggregates.

The northern endings ¢iie Candrel,Sureanu, Retezat, Poiana Ru&enountainsdefine the
southern limit of the Romanian morpho-hydrograpbasin of the Tisa River. The morphological
characters of these massifs (with the exceptidh@Poiana Rusdviountains) can be summarized as
follows: massiveness, average altitudes betwees0l1a8d 2,100 m, average declivity of 25-30°, the
presence of planation surfaces, of large corridtire Mureg Corridor, the Apold Corridor) and of
peripheral depressions (thetelg Depression, the Hunedoara Depression).

The hills, depression and depression corridors unifor the hilly unit), develops between
200-400 m and700 m high and is represented by the units and rsigbwf the Transylvanian
Depression, the MaramyreDepression, the Giurgeu Depression, thaebglaDepression and the
Western piedmont Hills. The average altitudes rabgiveen 400 and 700 m, while the relative
altitudes range between 30 and 200 m, indicatiegrhturity of the valleys and implicitly that ofeth
relief.

The Transylvanian Depressigrformed by a central compartment, that of the $yaranian
Plateau, and a peripheral one, that of the depressind submontane corridors, appear as a well-
outlined unit, crossed by the main tributaries le# Tisa, the Sorgeand Murg rivers. The central
plateau is subdivided in three units (the SgorRéateau, the Transylvanian Plain and the Tarnave
Plateau), with altitudes between 500 and 700 nvatida morphology dominated by structural forms
(cuestas, subsequent valleys, domes and diapids)fdandslides and gully erosion.

The depression and peripheral depression corridéksipus, Almas-Agris, Huedin, Turda-
Aiud-Alba lulia and Ofistie, Bistrita, Voivodeni, Sovata, Praid) have a great morphologmplexity,
with a geographical potential articulated by theise@conomic activities, due to the proximity oéth
saliferous or diapiric areas from the Transylvaritdateau, to the presence of the methane gas from
the domes of the Transylvanian Depression, to tbkl gnd complex ores from the Apuseni
Mountains, to the forestry stocks, mineral watereres from the Eastern Carpathians.

The intra-Carpathian depressionsformed by volcanic or tectonic blockage, suchtlzes
Maramurg, Giurgeu and Hag depressions, offered the best conditions fandigince ancient times,
a situation illustrated by the affirmation of tHarids’, namely mental spaces of great specifititis
worth mentioning that the capital of the Roman Ba&armizegetusa Ulpia Traiana, is localized in the
Hateg Depression.

The Western piedmont Hills or the Banat-Gena Hills stretch outward from the Maramsre
volcanic mountains (the @#iedmont or the QaHills), on a submerged crystalline foundation (the
Silvania and SomgeHills), on the western edge of the Apuseni Moumdajthe Cgana Hills), and
south of the MurgRiver (the Banat Hills). They stretch as a hikhwith altitudes between 200 and
600 m.

The morphogenetic unit of the plainsrise between 20 and 200 m high, being represdnted
the Banat-Cgana Plain and its subunits. It presenthigh piedmont subunifthe Carei, Cermei,
Miersig, Arad, Tim§ plains), fragmented by a network of divergent flattriverbed valleys. The
plains of this subunit penetrate into the intemdrthe gulf-depressions, mediated by the series of
terraces, the highest reaching an elevation of 9D+h, while the lowest 2-3 m. In the piedmont
deposits of the plain, the phreatic stratum gehesaglpears at 6-14 m deep.

The low plain or the divagation plaindeveloped outward from the piedmont plain, presen
altitudes of 20-80 m and the maximum extensionmoftthe Bargu River and between the §ui
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Negru and Barzava rivers, disappearing betweerBthreiu and Crgul Repede rivers. The relief is
characterized by the great development of the meaad the chief rivers, with numerous meanders,
diffluences, braided streams and abandoned rivatses. The flood areas reflect the influence of the
subsidence process and the alluvial ones (the raiging of the riverbed and the lateral sand banks,
inclusively).

1.2.2. The climatic potential and the associatedgks from the Tisa hydrographic
basin

The analysis of thelimatogenetic factorstakes into consideration the solar radiation, the
atmospheric circulation and the particularitieshaf active surface.

The total solar radiation determined on a horizontal surface from the nretegical
platform, at 12 o'clock, reaches annual averageegathat range between 110 kcal/amZhe high
mountainous regions, and 125 kcal/cmz, in the Imrasfrom the northwestern and western part of the
Banat Plain.

The atmospheric circulation in altitudes characterized by the clear prevalence of the
directions from the western sector (Atlantic infiges). In the plain and hill zones situated on the
territory of Arad county and in the northern paftTamis county, there are also sub-Mediterranean
influences coming from southwest and south.

The atmospheric circulation in the proximity of tm&rth surfacepresents a greater territorial
differentiation and the frequency thfe atmospheric calrhas important variations: from 10-20 %, on
the mountainous ridges, up to 65-75 %, in the imoantainous depressions.

The active surfacéom the Tisa River hydrographic basin is chargte by a great diversity
as here all the major landforms appear. The expodid the dominant circulation is very importaas,
well as the presence of relative extended depresseas, more or less closed by the surroundirtg. uni

The general climatic characterization of the Tisauer hydrographic basin.

The annual mean temperatupeesents a large scale of variation, from more tt@°C, in the
Banat Plain, up to negative values, beloRG2on the highest ridges of Retezat Mountains.

The mean temperature of the hottest m@dhy or August in the high mountainous zonesyesn
between 20-21C, in the plain regions, and 6’8, on the ridges exceeding an elevation of 1,900 m.

The mean temperature of the coldest md@d#muary or January-February, in the mountains)
presents a more reduced difference: abodC;2n the plain and low hills zones, and betweefC-8
and below -16C, in the highest mountainous regions.

The annual mean rainfallsAt the level of the entire Tisa basin, the annaalounts of
rainfalls range from about 550 mm (in the Turda&lblia corridor, where foehn effects appear) to
more than 1,200 mm (in the high mountainous zonElg greatest amounts are recorded on the
western-exposed slopes of the Apuseni Mountair33glmm at Stana de Vale, a meteorological
station situated at an elevation of 1,108 m andclwiigé the Romania's rainfall pole). As far as the
annual regime of rainfalls concerned, the greatest monthly amounts ameded in June, in the most
part of the Tisa basin, while the pluviometric minim is produced in February-March. In the Banat
Plain, due to the existent sub-Mediterranean imides, a secondary pluviometric maximum appears
in October-November and a secondary pluviometrimimmim in August-September. In the
mountainous zone, the pluviometric minimum belotoghe month of October.
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Climatic risk phenomena

Frost andrime. The mean and extreme data when these phenomenaraduced strictly
depend on the altitude.

Extreme temperature§he lowestabsolute minimum temperaturéselow or equal to -32.0
°C) were recorded in depressions and depressioidemrthat favor the storage of cold air and the
appearance of temperature inversions (Joseni, -Z8.0rg. Lipus, -38.0 °C; Cluj-Napoca). The
highestabsolute maximum temperaturesre recorded in the plain regions: 425at Jimbolia, 41.0
°C at Timkoara, 40.4C at Arad, 40.0C at Oradea, 39°€ at Satu Mare.

The maximum amount of precipitatiofalen in 24 hourswere recorded, in most of the
observation points, during summer, especially ineJurhe greatest amounts were recorded in the
lower zones (262.0 mm at Deva).

Periods with excess and deficit of precipitatiolsthe Transylvanian Depression, the years
with climatic risk due to the excess of precipitas are almost equal in number with those in which
deficit of precipitations appears. For each oftine categories, the frequency is about 15-20 %, the
rest being normal years from a pluviometric pointiew.

Hail has a relative low frequency. The annual mean numbedays with hail ranges between
1-2 days, in the plain and low hills regions, antil3days, in the Southern Carpathians.

ThunderstormsThe annual mean number of days with such phenomseaiaout 35-45 days,
with the highest values in the mountains and theiximate regions.

Galesrepresent a characteristic phenomenon especiatlyeirBanat-Cgana Plain and Hills.
There are on average 10 cases per year, from vihicbases are very violent. The strong wind, with a
speed exceeding or equalizing 16 m/s, appears freapeently in the high mountainous regions.

Solid precipitations The annual mean number of days witharfrostis highest in the high
mountainous regions (100 days atidéasa meteorological station situated at 1,800 gh)hiThe
annual mean number of days wglazed frostaverages between 1-2 days, in the plain regiars, a
over 5 days, in the high mountains. The phenomé¢akes place especially at the end of autumn- the
beginning of winter.

SnowstormsDue to the protection offered by the Eastern Chipas and the Southern
Carpathians, the populated zones of the Tisa hydphic basin are less affected by this phenomenon
(one snowstorm per year, on an average).

The hierarchy of the climatic risk phenomena, fednon in a descending order of their
negative impact, indicates that, in the case ofBheat-Crjana Plain and Hills, the order is the
following: heavy frontal rainfalls, strong wind, ildone, drought, heat waves, heavy convectional
rainfalls, thunderstorms, cool waves, fog, glazextf snowstorms, dust and sand transportation. In
the Transylvanian Depression the following sucaessiesulted: heavy frontal rainfalls, heavy
convectional rainfalls, hailstone, cool waves, heatves, drought, thunderstorms, glazed frost,
snowstorms, dust and sand transportation.

1.2.3. The biopedogeographic potential

The biopedogeographic cover, which sums up thetaége, fauna and soils, in their close
reciprocal inter-conditioning, reflects through ithgeneral characteristics, the position of the
Romanian part of the Tisa hydrographic basin inttbart of the temperate climate zone with oceanic
influences. But altitude, ranging from 80-100 m2&00 m, also plays an extremely obvious role,
determining the vertical zonality associated tolétieudinal one.
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Soils

The territory of the Tisa hydrographic basin starmlg for its great diversity of the
biopedogeographic cover, on its surface appearimpst all the soil specific to Romania (zonal,
azonal and intrazonal soils). The great varietyhef soil cover is the consequence of the spatidl an
temporal interaction of the pedogenetic factorefidithology, climate, vegetation, fauna and an
Time, as duration of manifestation of the othetdes; is also added.

Among the pedogenetic factors, the relief playexinemely obvious role, together with the
general bio-climatic factors, in the genesis, etfofuand distribution of the soils from this teoriy.
The influence of the relief materializes, firstl{hrough the vertical zoning of its major units
(mountains, hills, plains), and secondly, throughgreat morphologic and morphogenetic variety.

From a pedogeographic point of view, the analytaxdtory places itself in the ‘Central-
European Region’, characterized by the passing fobmernozems to preluvosoils and luvosoils
(specific to Central Europe), with the followingopinces:

I, the Carpathian province, in which the mountamosoils predominate (luvosoails,
districambosoils, prepodzols, podzols, humosioxoils

I, the Transylvanian province, with hill and @at soils: typical luvosoils, albic luvosoils,
eutricambosoils, phaeozems (marnic, cambic, argieJuvosoils and cambic chernozems;

lll, the Banat-Cgana province, with plain and low hills soils: chezams, phaeozems,
preluvosoils and, on relative restricted areasrdgails and salsodisoils.

As a consequence of the great diversity of thegexetic factors, the soil cover from the Tisa
hydrographic basin is extremely varied, as far las typology and the spatial distribution mode,
fertility and agricultural suitability are concedegenerating the premises of an extremely divesse

The plain region is represented by the Banaja@da Plain (the Western Plain), from its
northern border up to the TigaBega interfluve, and is characterized by a veweidie soil cover, due
to the high frequency of the soils with an azom&lazonal character. The pedogeographic specificity
is marked by the double zonality of the soils: frarast to east and from north to south. From the
zonal soils, the chernozems and phaeozems stanheytare representative for the higher-tabular
sectors of the plain). Luvisoils (preluvosoils dodisoils) also appear on relative extended areds a
are dominant in the Som®lain and in the eastern part of the piedmonnplat the contact with the
Western Hills. The intrazonal soils, with a remdnlksextension, are represented by a great typalbgic
variety: gleysoils, salsodisoils (especially soloak), alluviosoils and psammosoils.

The hill and plateau regions, being situated iwedter climate, are characterized by the
prevalence of luviosoils and cambisoils. The sowWer is still, very much ‘complicated’ especially
because of the great variety of the landforms drideir age, lithologic mosaic and the intensitytiueé
erosion processes.

The mountainous regions include relative importmetas from all the three branches of the
Carpathians: the Eastern Carpathians (the nortdmefrcentral-western part), the Southern Carpathians
(Sureanu, Retezat-Godeariarcu) and, especially the Western CarpathiansAtheseni and Poiana
Rus@ mountains). The main characteristic of the soilerds its vertical zonality. The differences
which appear, from a pedogeographic point of viean be assigned, mainly, to the graet variation of
the lithologic substratum (especially in the cadetle Apuseni Mountains and the Eastern
Carpathians). The bio-pedo-climatic vertical zawalis very obvious in the case of the high
mountainous massifs (Rodna-Maramurgureanu, Retezat-Godeafascu), presenting the classic
succession of soils: luvosoils and eutricambosdits depressions)-districambosoils-prepodzols-
podzols-humosiosoils. The volcanic range s-Gaitai-Tibles-Calimani-Gurghiu-Harghita presents
important contrasts to the high mountainous maskésause of the constant presence, on extended
areas, of andosoils and the andic subtypes ofiftecambosoils and eutricambosoils. In the context
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of the mountainous areas from the analyzed teyrittie Apuseni Mountains occupy a special place,
because of its fundamental pedogeographic chaigtater The lithologic mosaic and the
geomorphologic specificity have brought their cidmition to the genesis and the evolution of a
rarely-met pedological diversity. Some of the zasils are: luvisoils, cambisoils and spodosoild an
from the soils with an azonal character can be ioeatl the following: rendsines, rodic
eutricambosoils, andosoils and even some hydrogoithe depression areas).

Vegetation

Vegetation is the most representative element & pedogeographic cover, directly
conditioned by climate. It can be considered asegy \sensitive component of the geographic
environment, reacting to the most trifling variaisoof the factors it depends upon directly anchef t
climate, in the first place.

The vertical zonality, structured on the three mdpvels of the relief from the Tisa
hydrographic basin, implies a climatic vertical abity and, as a consequence, the phytogeographic
component appears structured on several zonestdghpe and forest steppe zone, the forest zone and
the alpine zone.

Taking into consideration the analysis of the gapbical distribution of different flora
elements and the participation degree to the foomatf the vegetal cover, the analyzed territory
belongs mostly to the Central-European Region, Bhst-Carpathian Province with the following
subprovinces: the Eastern Carpathians, the Sou@®anpathians, the Apuseni Mountains (the Some
Plateau and the ®@d&utai Mountains are also included) and the Trarsmyhn Plateau. The western
part of the territory is included into the Macarpodvediterranean Region (sub-Mediterranean
subregion), the Dacian Province with the BanataeGetbprovince (the Poiana Réddountains); the
Dacian-lllyrian Province, with the following distts: the Murg Corridor, the Lipova Hills, the
Zarand Mountains; the GrHills and the western Som®lateau and the Pannonian-lllyrian, with the
districts: the Banat-Cgana Plain and the SogBlain (Geografia Romaniei, vol. I, 1983).

Fauna

In accordance with the living conditions imposed thhe characteristics of the natural
environment of the Tisa hydrographic basin (from Romanian territory), the fauna presents several
particular attributes, allowing the distinction thie following zoogeographic regions (RaliGescu,
1969):the Dacian Provincéncludes most part of the territorhe Pannonian Provinemcludes the
Banat-Crgana Plain and a part of the Western Plains,taadMoesian Provinecen a limited area in
the Timg-Bega Plain. The variety of the terrestrial fauaguatic fauna and avifauna shows a
remarkable biodiversity and the hunting (bear, wildar, stag, roebuck, hare) and piscicultural
potential (trout, chub, barbel) is also high.

1.2.4. Tourist resources

The tourism in the Romanian Tisa basin is stimdldig the existence of extremely varied
resources, some of them of great originality andqueness in European context. The tourist
infrastructure is also added, being differentlytritisited in the territory, generally adapted to the
tourist supply, but needing ample measures of nmizkgron, rehabilitation and even profound
structural changes, related to promoting and omjagniactivities.
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The tourist potential of the natural environmerig related to the variety of the relief ranging
between less than 50 m and 2,300 m high, withuztstre and a tumultuous geologic past with impact
over all the components of the natural environmémin the value and diversity of the tourist
attractiveness point of view.

The morphologic potentias directly related to the genetic and evolutignaarticularities of
the main major and minor landforms.

- The glacial relief stands out for its monumeityabiversity and landscape contrasts, due to
the peaks, ridges, glacial cirques, glacial vafiesps, escarpments and waterfalls, glacial vafieys
the representative mountainous units, from the dfasCarpathians-Rodna Mountains and the
Southern Carpathians-Retezat Mountains.

- The volcanic relief from the Eastern Carpathiamsl the southern part of the Apuseni
Mountains is the result of the eruptions from theoljene period, marked out by the weathering
processes which individualized outliers of the GtaaCoceului type (in the Gutdi Mountains),
calderas and volcanic cones in thaiGani, Gurghiu and Harghita mountains, relief upola or knoll
shape as the one in the Tihl8argiu or Metaliferi mountains.

- The relief sculptured in limestone and congloames is extremely complex, imposing itself
especially due to the surface karst and the deegi kam the Apuseni Mountains, one of the most
representative speleological tourist regions framoge. The caves from the Apuseni Mountains stand
out for the length of the cavern (Vantului Cave,ddbana, the Cave from Valea Firii), for the
monumentality of some sectors (@#é Ponorului from the Apuseni Mountains, Izvoruu§oarelor
Cave from the Rodna Mountains), the sheltered lfgtstiers (Sérisoara Cave, Focul Viu Cave) and
especially for the richness of the speleothemesilfidrCave from Chjcau, Pojarul Polei Cave,
Altarului Cave). Other attractive caves are thesdinem Platoul Luncani from the western part of the
Sureanu Mountains.

An extremely spectacular landscape component igmiegeof the valleys and gorges sectors,
developed especially in limestone and deepenethdodreds of metres, with very narrow profiles.
They appear frequently in the Apuseni Mountainpeeglly in the mountainous units of the Trasc
Bihor and Rdurea Craiului mountains. The defiles, such as ifafleda Defile, on the MugeRiver,
the Aries Defile, the Crgul Repede Defile or the Defile fromapustesti, on the Somgul Cald), exceed
the gorges in size and complexity.

The climatic tourist potentiak important due to its characteristics and vasiaticaused by
the vertical zonality imposed by the relief, havihg temperate continental climate as a general. bas
The characteristics of the bio-climates have actlirapact upon the human organism, stimulating or
improving some of its deficient functions or favimgr directly some of the typically tourist actiés
such as climatic cure or winter sports. Some of lleeclimates detach significantly due to their
characteristics and effects: the plain bio-climéte, hills and submontane depressions bio-clinthée,
mountainous tonic-stimulating bio-climate.

The hydrogeographic tourist potential remarkable for the Romanian part of the Tissirba
and it is a factor of direct impact due to itsategories of water.

The mineral and thermal waters are the ones thabufed the oldest balneo-tourist
arrangements, some dating back from the Romanuityticsuch as the ones fronil@n-Aque and
Geoagiu Bi-Germisara. The hydrochemical characteristics #nedphysical characteristics, such as
the thermal ones, led in time to the developmerd (zfrge array of cure resorts with bathing prefile
related to these characteristici(8 Felix, 1 Mai, Moneasa, GeoagiudiBVata de Jos etc).

The springs with carbonic-acid and bicarbonatedenail water are extremely numerous, with
a large array of hydrochemical subtypes, charatierio the moffetic aureola from the Eastern
Carpathians, but also from the western part, whetdh to the appearance and development of
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numerous resorts. The saline mineral waters, eeisemich in sodium chloride, present an equal
importance. They appear as springs but also aslaits in the place of former salt exploitatioims,

the Transylvanian Depression and the Maragepression, with a well-recognized curative value.
In the western part, the thermal-mineral waterssaotieermal and hyperthermal waters, stand out. They
have different uses, but their curative and pleagpotential are insufficiently valorized.

The lakes have a multiple tourist-use potentrainfthe one of landscape and pleasure impact,
as in the case of glacial lakes from Rodna andZ&etaountains, to the one of pleasure and sporting
impact, in the case of the reservoirs on thégBn, lada, Someal Cald rivers, from the Apuseni
Mountains; Colibja, Gilinesti-Og, Firiza, Zetea, from the Eastern Carpathians e Rtare, from the
Retezat Mountains, and the reservoirs fromeigaThe ponds from the Transylvanian Plain are also
added, stimulating the sport-fishing tourism.

The biogeographic tourist potentiad represented especially by the ecosystem ofafests,
at all levels, with multiple functionalities. Thelsalpine and alpine pasture ecosystems have also an
important tourist potential.

The need for protecting the natural environmetst,components and the ensembles of its
components has also a major tourist impact, leatdirtge individualization and organization of some
multifunctional parks, including the tourist furmti, such as the Retezat National Park and Pietrosul
Rodnei National Park, both of them included in ta¢egory of great biosphere reservations, or the
Apuseni Natural Park, which also includes compamentural habitat, specific to this region.

The anthropic tourist patrimony

The anthropic tourist patrimony is organically teth to the components of the human
civilization, whose traces identified in the anagizregion date back from the early Palaeolithic (it
must be mentioned that the traces of ‘the Vartopm@'Médiscovered in one of the caves from the
Apuseni Mountains are 62,000 years old!), reveadimgillenary continuity and diversification.

The cultural-historic tourist patrimonig the most representative component. It is tealtef
a long and eventful history, to which human comrtiasj ethnical and confessional, brought their
contribution, creating a valuable heritage with altioultural, complex character and with a unique
personality.

- The archaeological vestigebelonging to the Dacian and Roman antiquity, appe the
archaeological sites from the #fie Mountains, among which, Sarmizegetuza Regia Hred
fortresses which surrounded it in two rings andDiaeian fortresses (called ‘dava’) scattered oler t
Dacian geopolitical space, stand out. Other immbréachaeological vestiges are the ones from the
Roman period, preserved at Ulpia Traiana SarmizsgetApulum, Potaissa, Napoca, in the Roman
castra (Tibiscum, Micia, Porolissum, Buciumi, Rom@nCasei, llisua, Orheiu Bisttei) or the gold
and silver exploitations (Catle Romane from Alburnus Major-Ria Montard) and salt exploitations.

- The historical objectivedating from the Middle Ages, which present touagtactiveness,
are much more numerous and, as a rule, betterrpegsesome of these historical objectives are the
defence works of the fortress type, the fortifievihs (the burghs) built by the German-Saxon
communities, among which SebeSighgoara, Medig, Bistrita and also Cluj, Tg. Muge Figaras,
Baia Mare can be mentioned. The fortresses of fatjgze, built under the Habsburg administration,
are also important, the most representative and-preterved one being Alba lulia, followed by
Timisoara, Arad and Oradea. The peasant fortressessegpra characteristic component of the rural
landscape from the southern Transylvania, withlisatons at Cilnic, Slimnic, &ciori, Cisridioara.
The feudal fortified castles reflect the force ofre personalities from the Middle Ages, as in thsec
of Hunedoara Castle, which belonged to lancu ofddioara.
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- The religious objectivesf tourist interest have a special symbolic vahreugh dimensions,
architectonical style, iconography, collectionsvebrship objects, characteristic for the numerous
Christian confessions or for other religions. Takgrous buildings of Orthodox cult stand out, agon
which, the one from Densuopens a page in the history of Orthodoxy of thenRoians from
Transylvania. The Romanesque churches and bas#éicagepresented by Ga@wFigaras, Herina-
Bistrita Nasaud or by the Roman-Catholic cathedral from AlbaalulThe Gothic religious buildings
are present in the majority of the Transylvanianrns: the Sfantul Mihail Church from Cluj Napoca
and the Evangelic Church from Bis#i followed by the ones from Tg. MyreSighsoara, Sebg
Sibiu, Oradea etc. The Christian-Orthodox religibugdings, discriminated in the Middle Ages, from
which o series of foundations are still presendegléac and Vad, built duririgjefan cel Mare's reign),
are also represented by monasteries such as tRalb@ and Nicula-Cluj, and especially by the
hundreds of wooden churches from Maramgugglaj and Apuseni.

A distinct category in the Transylvanian confersaldandscape is represented by the fortified
churches from the Transylvanian Plateau, a remé&kaid original accomplishment of the German
rural communities.

- The urban architectonic complexgise the real architectural and humane persongditpe
centuries or even bi-millenary old towns, with #rgire range of civilian and religious buildingsdan
the specific street network, all of them situatetnhstimes in the interior of the fortified medieval
precincts such as in Sibiu, Sigbara, Medig, Cluj Napoca, Bistta.

- The patrimony belonging tile rural traditional culture and civilizatiomf tourist interest,
from the ‘lands’ of Maramugg Og, Chioar, Nisaud, Lapus, Haeg, Zarand, Beiy Tara Mailor,
stands out for the residential and religious pilasjong which, the wooden churches and the
households dominate. The aspects related to aesivihandicrafts, technologies and traditional
methods of processing and the spiritual comporretaited to traditions and customs, can also be
mentioned. The same aspects related to the Szakienunities from the eastern part of Transylvania
and the rural settlements belonging to the Tramgybn Saxons, mostly emigrated, must be noticed.

1.2.5. Underground resources

The geologic complexity met in the zone which cepends to the Tisa hydrographic basin
implies a great diversity of underground mineralogrces. These can be included, depending on their
nature and genesis, into the following categorieetalliferous and nonmetalliferous mineral
resources, hydrocarbon deposits, solid fuels,iatl bf rocks (igneous, metamorphic and sedimentary)
which can be used in the construction and buildiadgerials industry.

Metalliferous and nonmetalliferous mineral resourse

The metalliferous and nonmetalliferous mineral ueses are the result of complex genetic
processes of metamorphic, magmatic and sedimeot&iy. Such resources are:

- The deposits of useful mineral substances assddatthe sedimentary-magmatic processes
from the Middle Proterozoiappear in the Carpathian zone, in carbonate féionafrom the Rodna
Mountains (Gget, Cutitel and Valea Blaznei), in the Preluca Mountains §¢daRizoare) and in the
Poiana Rust Mountains (Valea Fierului, Boari). In the Rodna Mountains, there are lead and zi
deposits, while copper, silver, arsenic, titaniuto. @ppear as accessory minerals. In the Preluca
Mountains, the accumulation from M= Rizoare contains manganese and iron and, in subtedina
gquantities, magnesium, aluminium, phosphorus etc.

- The deposits of useful mineral substances assdciatthe metamorphism from the Middle
Proterozoic are deposits of pegmatite and feldspars localiredhe Rodna Mountains (Rebra
Sairicele), the Preluca Mountains (Copalniémdstur and Réapa lui Filip) and in the @il Mountains
(R&ca — Muntele Rece).
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- The deposits of useful mineral substances assddatthe sedimentary-magmatic processes
from the Upper Proterozoic-Cambriaare represented by pyrite ores and copper, leadzarc
sulphurs (Nov& — Novicior and Baia Bggr). In the Poiana RuscMountains, some stratiform
concentrations of pyrite, hepatic iron and blendekaown (Bofa Haeg).

- Deposits of useful mineral substances associatelifferent geological processeghe most
important deposits are the ones sileritic iron of Ghelari-Teliuc type from the Poiana Réisc
Mountains (Nidejdia, Teliuc, Ghelari, Vadu Dobrei and ParduRaci - Rychita).Concentrations of
magnetite and hematite are known in the PoianadRMeuntains (lazuri, Dambu PasculuiBna
and Tometi). In the Poiana RudcMountains, there are also lead and zinc minei#biza of
hydrothermal origin (Muncelul Mic) and polymetalliores (Veel). Copper mineralizations of
hydrothermal origin, of small importance, thougte known in the HigiMountains.

- Deposits of useful mineral substances associatéloetgeological processes from the alpine
cycle. In the ophyolitic rocks from the Metaliferi Mountas there are local, liquid-magmatic
concentrations of iron-titanium-vanadium (Algna Siliste and Ciungani — &anesti) and nickel
(Ciungani). Deposits of copper and/or sulphurir@®, Corbati, Almasel, Raia Noui — Hunuleasa,
Cazanesti — Valea Capresi Cazanesti — Valea Sasului) or mineralizations of Pb, ZiAd, Ag (Vorta
si Valea Lung) also appear.

The mineralizations associated to the igneoussraule generally hydrothermal, having a
predominant polymetallic character (Pb—Zn—-Cu—Au+Ale, W, Mo). They appear at Strambahs,
Bocsa — Sicaramb, Coranda — Hondol or at Valea Vinului, @@, Larga — Zlatna, Baia de Asie
The ores are highly-diversified, existilagrriferous deposits(Bixad - Og, Sasar, Stanceni, Byura
Baii, Caine, Caraci — Nura Tebei, Corabia and R@a Montari) and auriferous tellurides as a
characteristic of the Metaliferi Mountains #Sramb, Hang Baia de Ari¢ — Afinis). The
mineralizations have, in many cases, a miaedferous-polymetallicharacter (llba, Cicafli, Dealul
Crucii, Herja, Baia Sprie, #ta — Cuciunssti, Draica, Munédceasca — S$hija, Baia de Arig¢ —
Ambru). Mainly polymetallic mineralizations appear in the Baia Mare zone, bey falso appear in
the Metaliferi Mountains. Less importamtercury mineralizations are known in all the zones with
volcanism from the Neogene periodi(@arzana — Qaand lzvorul Ampoiului).

Deposits of nonmetalliferous substances are dudtpient, being represented tgolinite in
the Og — Gutai Mountains (LepgeNeteda) and Rodna Mountains (Parva, Gioga, bentonite in the
Oas — Gutai Mountains (Osall Nou) andaragonite in the Gurghiu Mountains (Corund). In the
Cilimani Mountains there arsulphur deposits (lezerul Mic) andulphur and limonite deposits
(Negoiul Roméanesc). Thieentonite deposits from the MuseCorridor (Gurasada and Milesti —
Dobra) or from the Transylvanian basinafidreni, Ocna Murg Ciugud, Oarda and Staja) and the
zeolite deposits associated to the volcanic tuffs from ltageg basin (Saamaria de Piai), the
Silvania basin (Migid) and trans-Carpathian depression (Barsana),releted to the Neogene
volcanism.

The sedimentary formations contain important diposf useful mineral substances,
especially of nonmetalliferous character. Thauxite deposits appear in theadurea Craiului
Mountains (Remg Meziad, Zece Hotare, Bratca — Sera, Cornet — Valea Poienii€ss), the Bihor
Mountains (Galbena, Valea Sépahe Metaliferi Mountains (Campeni — Sohodol) dhaleg (Ohaba
Ponor). In theTicau Mountains théaolinite deposit from Stejera is known. In the northwestde
of the Transylvanian basin, there are depositemwiiginous oolites from Sivadisla and Gpus, and
gypsum, precipitated in the lagoonal domain, (Treznedyifgu). Extremely richsalt deposits appear
in the northwestern and southwestern sides of thasklvanian basin (Ocna Dejului, Turda, Njre
Ocna Mure, Gurghiu and Praid) and in the Maranubepression (Ocn@ugatag). Concentrations of
heavy minerals(titanium, zirconium, iron, gold) are also preseppearing in the alluvial deposits of
some rivers from the Transylvanian and Pannonimbathe Apuseni and Poiana Raiseountains.
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Hydrocarbon deposits

The hydrocarbon deposits from the analyzed teyritwe distributed in three distinct zones:
the Transylvanian Depression, the Pannonic basikh #e trans-Carpathian flysch zone (the
Maramurg Depression).

The deposits related to the Transylvanian Deppasstontain exclusivelygaseous
hydrocarbons The gas structures are related to the domes edsiuim the diapirism of the Badenian
salt. The most important gas structures from than3ylvanian Depression are: Beudilaga,
Sarmasel, Silivesul de Campie, Sincai, Zaul de Campie, GrebgniDumbgvioara, Targu Murg
Ernei, Ludy, Bogata de Murg Lechinta — lernut, Adtari, Corunca, Miercurea Nirajului, Filitelnic,
Axente Sever, Co@a Mici, Bazna,Siumus, Cristuru, Saros — Deleni, RetiNoul Sisesc, Aimor,
Barghk etc.

The hydrocarbon deposits related to the Pannddéamession are discontinuously spread and
are stored in sedimentary formations of differeg¢sa The deposits are representedibyand gas
deposits (Foieni, Calacea — Sat Chine&andra, Varig, Teremia, Cherestru, Pordeanujdiic,
Turnu, Santana, Ciumeghiu, BpiSuplacu de Ba#t, Abramut, Saniob, Mihai Bravu, Curtugeni,
Carei and Mdairas) or by gas (Sannartin, Tomnatec, Salonta, Ciocala, ac8ieni, Piscal and
Motftinu).

In the zone of the trans-Carpathian flysch frora Maramurg Depression, the oil deposit
from Sicel is known.

Solid fuels

Numerous coal and combustible shale deposits apaviknwhose extension and calorific
values vary from one zone to another. There areraépetrographic types: (1) peat, (2) lignite, (3)
brown coal, (4) carboniferous shale, (5) bituminshale.

- Peat represents a product of the current sedimentatiod appears in thé\puseni
Mountains, in Glatele — Huedin zone.

- Lignite has a great extension in the Romanian territarythé analyzed territory there are
lignite deposits at Caranseb@Balta Srata) and Borod (Borod — Borozel), in tifgmleul Silvaniei
basin (Reiori — Biharia, Tatarus, Derna Dudoi, Popgé — Voievozi, Suplacul de Baia, Marca —
Cozniciu, Srmasag) and Lugoj basin (Sinersig —s€0).

- Brown coalis less extended. It appears in the Pannonic basihe immediate proximity of
the above-mentioned lignite deposits. In the Breliciramb zone, deposits of brown coal appear at
Tebea — Baia de Grand in the Almga— Agrij basin, the deposits of Upper Oligocene-Agpian age
from Cristotel — Trestioara, Surduc, Lupoaia, Jac, BrustuaHt Zimbor and Ticu.

- The carboniferous shalesre associated to the coal deposits, usuallydir thyer bed. In
the analyzed zone, there is only one occurren@ationiferous shales, of Oligocene age, atgCioa
the northwestern side of the Preluca Massif.

- The bituminous shalesre the result of the accumulation of the orgamatter in the large
areas of marine sedimentation. Bituminous shalpsapin the Transylvanian basin (lleanda).

1.2.6.Geographical risk phenomena
Geomorphologic risk phenomena

As far as the geographical risk phenomena areetnad, some aspects have been identified
in the Tisa hydrographic basin, a result of thetifadtor analysis:
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- in the mountainous area, the small risks, frameaonomic point of view, have a great
extension. This situation is given by the typeafks, the land use and by the fact that the resaen
zones are dispersed. Thus, the probability of &ffga great number of inhabited spaces is lower. |
the mountainous areas, the rock falls, the collayjsthe caves roof, gully erosion, debris flow and
small landslides are frequent. The processes niskeguency in the places where the anthropic
intervention is evident: in the zones of raw maieexploitation, along the ways of communication, i
small hydrographic basins (the Eastern, Southedri/estern Carpathians);

- in the contact areas between the mountains #predsion areas, in the places where
lithologic entities of different geotechnical belaw are in direct contact, the risk has mediurhigh
values. This special behaviour is complicated leyptesence of salt and gypsum deposits, which have
changed in the long run the geological propertfab@®rocks. On the mountainsides, in certain kahit
areas, intense gully erosion and widely extendewldiides may appear ( in the Marangure
Depression, the @depression, the gulf-depressions from the wegiarhof the Apuseni Mountains,
the Western Hills, the Transylvanian interior Supaghians, the Khaceni Plateau);

- the great geomorphologic risk phenomena appeahe hilly areas, both in the inland
hydrographic basins and the western side of thetéife€arpathians. They are mainly generated by
the landslides, gully erosion, having as subsidamyextended sheet erosion. The fragility of these
territories is given by a previous evolution (maymest-Pleistocene), when this kind of processes was
widespread in these areas and the ampleness gfhfriomena was very great. On this inherited
situation, we witness nowadays, during the perimideeavy precipitations, to the recrudescence of
such phenomena. In the small hydrographic basheset phenomena are more visible, the area
exposed to the risk induced by geomorphologic phema coincides with their entire area. The
induced damages refer, in these cases, to landshwiave mostly an agricultural destination.
However, some risks induced by such phenomena ppgaa indirectly: quick pond-silting, the over-
raising of the riverbed, bogging up and high riskinlg floods (the Someand Murg basins);

- small risk, from a geomorphologic point of viemay by recorded in the high mountainous
areas, on the quasi-horizontal plateaus or in thér @reas. In the plain areas, though, the risk
generated by earthquakes may appear (the centflesa part of the Western Plain). This
phenomenon may induce modifications of the riverbeffluence of sands in the flood plain and
damages in the residential zones.

The risk induced by floods

Floods represent the most widely-spread hazardy mimerous losses of human lives and
high-proportion material damages. The floods fromm Tisa hydrographic basin take place during the
spring high-waters and during the high floods afvl, plovio-nival, nivo-pluvial and seldom nival
origin.

An analysis of the years in which high waters o (for the interval between 1900 and
2005) indicates that the years characteristic Her rhaximum flow were the following: 1912, 1932,
1933, 1970, 1972, 1975, 1981, 1995, 1997, 1998).200

The rapid and violent floods cause losses of hufivas and important material damages
because the water level increases in a very shasiog of time. They have been recorded in small
hydrographic basins. These areas overlap the eagtet of the SomePlateau, the Transylvanian
Subcarpathians between the Tarnava Mare and sMivers, the MaramugeMountains, the western
slopes of the Gga Gutai andlibles mountains.

The rapid floods can be divided into three categolinstantaneoudloods generated by
rainstorms that affect restricted areas, from sdvieectares to several sg. kilometres, without the
possibility of being precisely localized and forsieal; flash floods produced on areas ranging from
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several sqg. kilometres to hundreds of sq. kilonsetege the result of intense rainstorms (over 100
mm); rapid floods produced on areas of more than 500 kmz.

The slow floods are generated by successive, temg-rain showers, of modest intensity,
from several millimetres to dozens of millimetr&beir rise and fall periods are slow and progressiv
and, thus, predictable. They may also have a motagin (plovio-nival or nivo-pluvial). The total
duration of the slow floods maintains from sevetays to several months. The maximum discharges
of these floods ranged between 1,34#srtDecember 1995) and 3,343/sn(May 1970) in the Sorge
Tisa basin, 538 ffs (May 1989) and 890 ¥s (July 1932) in the Gririvers basin, 1,729 s (June 1913)
and 2,321 riis (June 1970) in the Murbasin. The slow increase of water is typical ffer ivers from the
hill and plain regions.

Floods have a high frequency in spring (30-50 #g a low one in autumn (10-20 %) and
winter (15-30 %).

On the rivers from the Tisa basin, the naturabdl® have the maximum frequency. They are
caused by the heavy precipitations and by the suddewmelt and sometimes by their co-occurrence.
Accidental floods were not recorded in the analyzexdod (1950-2005).

Slow floods are characteristic for the big rivénem the hill and plain regions, which have
developed large basins. These floods are the re§uhie slow increase of the consecutive waters
resulted from long-term rainfalls. The intervalwegn the beginning of the rainfall and the increzse
the water level generally allow the possibility taking the necessary measures and dispositions to
warn the population.

Some floods associated to the most importantsiweay be catastrophic. This is the situation
of the floods produced in May-June 1970, which@#d all the rivers from the Tisa basin. The floods
from December 1995- January 1996 had catastrogfecte in the SomeTisa and the Cgirivers
basins, while the floods from April and July 193feted the territories belonging to the Myui®sin
and Crg rivers basin respectively. The floods from theirgprof 2001 affected the majority of the
rivers from the SomeTisa basin, producing great damages in the Maregn@istrita-Nasaud and
Cluj counties.

The rapid floods are formed in particular conditointense, localized rain showers, of stormy
character. They are characterized by a very rdpw &nd increase of the water levels, presentieg th
risk factors worsen by important dangers.

Torrential floods are produced unexpectedly amqmkapin the mountainous regions. These are
short-time floods, taking place for about an hour.

The catastrophic floods which took place on Audt2005, on the right-side tributaries of
the Tarnava Mare River, in the #esti - Cristuru-Secuiesc sector, were extremely grpaedducing
material damage and losses of human lives. Duhieddrrential precipitations recorded on August 23,
some floods appeared in other Romanian regions:a®de (Prahova and lalotai counties),
Moldavia, the Tur hydrographic basin.

During the flood of August 2005, the maximum levet¢ached in the Tarnava Mare River
exceeded the warning levels at Odorheiu-Secuiegity 20 cm over the attention level, and at
Sighisoara, with 32 cm over the flood level. On the T&mn#are River there were no levels recorded
over the danger levels, while on numerous tribatarihis level was exceeded by far.

The floods recorded on the Feernic, Seicgas)( Busjac, Cirgeni, Bati, Taietura rivulets,
were extraordinary great and intensive, inflictingportant damages. These floods had a typicaliflas
flood’ character because they were formed in ssiaé- hydrographic basins (less than 10F)km
developed into a high-hills region, slightly-foredtand with high, runoff slopes. The starting af th
floods took place as a consequence of high-intemsicipitations (more than 100 mm in 2 hours).
The floods were characterized by rapid raise oewkgvels, high flow speed and important transport
of alluviums and floating materials.

The exceptional flood produced in June 20-23, 20@&he hydrographic basin of theslia
rivulet, had a pluvial origin. The precipitationdieh generated the flood were dispersed and ranged
between 20 mm in the lower basin of the &édi rivulet and more than 120 mm in the upper basin.
The flood, generated by the heavy rain showersmé@ted by intensified convective nucleuses, which
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moved slowly southwards, is included in the ‘fldklod’ category, characterized by a concentration
and a sudden increase of discharges. Thus, themmaxidischarge of the flood, considered in a
section situated in the middle part of the basiith wn area of 160 kinreached 280 m3/s, a value
which has a probability of production of 0.7-0.8 %.

The flood effects were disastrous and consistddsses of human lives (10 deceased and 3
missing persons), important material damages recbird all the 16 flooded localities, the destruttio
of numerous houses and household annexes, agraufields, harvests, ways of communication,
bridges, footbridges, hydrotechnical constructions.

The vulnerability degree to the risk of floodingfers in time and space. For the interval
1992-2005, the vulnerability degree to the risk flaoding was very high in the territories of
Maramurg, Silaj, Bistrita-Nasiud, Cluj, Mure, Alba, Hunedoara and Arad counties. The
vulnerability degree was high in the territories ®tu Mare and Bihor counties, in which the
following basins develop: the lower basin of ther®pand Crasna rivers and the i Repede and
Crisul Negru basins.

In order to prevent and reduce the impacts indigeffoods, a series aftructural measures
have been taken (damming the main rivers in thenpad hill regions, creating permanent and
temporary reservoirs, regularisations of the watgrees etc.).

Thenon-structural measure®fer mainly to: applying a suitable managementtie flooded
areas (zoning); creating an operational and efftcétion plan in case of flooding; exact foreaasti
and warning in case of flooding, as well as thecaa#ion of persons from the flood-prone regions;
assessing the resistance of buildings in the arehigh risk of flooding; offering help to the affied
areas and starting their rehabilitation as soopaasible etc. All these measures (structural amd no
structural) lead, in the case of their applicationly to the reduction of the damages produced by
floods, but they cannot prevent them totally.

Risks induced by human activities

Mainly associated to the technologic risks, thksigiduced by human activitiesay become,
in the future, the ones with major effects.

In this categorythe risks induced by the exploitation of raw matals can be mentioned in
the first place. The extraction of the raw matstiah the Tisa hydrographic basin, is mainly
underground. The risks which may appear are relatetie storage of the residual materials (mine
dumps decantation ponds) or induced by the arraegeof ways of access, temporary residential and
social zones etc.

The mountainous areas where these phenomenaeapeefit are positioned in the séu
hydrographic basin (Nay and Baia Baya zone); the Sorge- Sisar hydrographic basin (Baia Mare —
11 decantation ponds); the Agyibasin (Campeni — Abrud area); the Mubasin (Scaramb — Deva);
the Strei basin (Raul Mare — Retezat).

A special case is related to the salt exploitatisituated at the border of the mountainous area.
The accidents which take place when the mine rotbses are well-known (Gtiui — Maramure;

Dej — Cluj; Ocna Murg— Alba).

The surface ore exploitations in open-pit minessitles their generated unaesthetic aspect,
they produce numerous and important damages isutreunding areas (the ka Montard — Alba
case).

A special case is represented by the exploitatadnsonstruction aggregates from riverbeds
performed in the great hydrographic thoroughfamesnfthe Tisa basin (SomeMures, the Cr
rivers). Besides the fact that these can inducemmapdifications in the transit of the solid angliid
discharge and modifications of courses, a seriesadfifications of the neighbouring valley-sidesoals
appear, induced by the acceleration of laterali@ncand mass-movements processes.

The risks induced by the raw-materials processimgually appear at great distances from the
sources. It is the case of the following urban sofgaia Mare, Taftveni, Coga-Mica and Zlatna -
for compex ores; Tg. Muge—chemical industry; Cluj-Napoca zone — complexustdy; Turda —
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Campia Turzii zone (cement, chemical industry);attetgic industry Deva — Mintia — thermal power
station, cement industry etc.

Another type of risks is related tbe oil exploitation / oil storagdrom the Western Plain
zone (the Barau basin; the lower Mugebasin) and to the deposits of the firms that coroiabze the
finite oil products existent in the big towns frdhe Tisa basin.

1.3. The Romanian Basin of the Tisa River as an Blogical System

The hydrographic network represents a primordiatdr in structuring the territory (habitats,
infrastructure, activities etc.) and, in the saimngef in determining the environmental impacts. The
diverse types of human activities, synthesizedhanlaind use, leave their mark, in a greater orlsmal
degree, upon the state of the water quality. i thspect, the different pressures of morpholagica
physical, chemical, biological origin, with finalfects upon structuring the hydric ecosystems, lman
considered, in most of the situations, as a refiacof the land use mode (agricultural, industrial,
residential, transportation etc.).

The Romanian part of the Tisa hydrographic basacomplex territorial unit, which overlaps
several ecoregions (10 — the Carpathian Mountal@s; — the Transylvanian Plateau; 11 — the
Pannonian Plain). These units delineated in thechtBlogue are mainly based on the differentiation
of the morphological and climatic conditions. Therphological conditions have also determined the
structuring of the hydrographic network, with a gext character of directing the material and
energetic fluxes from east to west. Taking intosideration the geographical reasons, coupled with
the hydric environment management reasons, thewily major hydrographic areas have been
identified: Some-Tisa; the CHg rivers; Mureg; Bega.

In accordance with the integrated scheme of hydgpdgc basins assessment, recommended
by the Frame Regulation for Water 2000/60/EC, thalyasis refers to the identification of pressures
(punctiform, diffuse and hydro-morphological), whiaffect the water bodies and influence the
quality of the water resources and the ecosystems.

All these pressures, which have an impact uporv#éini®us components of the environment,
either they manifest over the hydric componentugtodirect evacuations or affect the quality of air
and soil, have a contribution to the generatiorcwhulative effects over the ecosystems and are
finally reflected in the quality of water resources

1.3.1. The quality of the environmental factors

Due to the economic development, which took plaggvben 1960 and 1989, the quality of
the environment got worse in comparison with tHeremce state of the 50s. After 1989, the quality o
the environment improved due to the decrease inettemomic and social activities and to the
application of the legislative and economic mecsiasi in the domain of environment, inclusively of
the principle ‘the polluter pays’'.

Surface water pollution

The most important categories of impacts from thsaThydrographic basin are the
punctiform, diffuse and hydro-morphological impacts

116 significantpunctiform sourcesof pollution have been identified out of the totdil435
assessed sources of pollution. Out of these, 5&ss@re represented by human agglomerations with
more than 10,000 equivalent inhabitants, in which sewage-treatment plants and/or the sewage
network do not function properly. The contributiohthe significant sources of pollution discharges
out of the total discharges of the assessed ponttifources is more than 75 % (500,000 m3).

29



Pompei Cocean & Adriana Vartanoff - Coordinators

The sources of diffuse pollutioare represented especially by:

0 The chemical fertilizergsed in agriculture, which were between 10-20 kKgaNdnd 2-5 kg P/ha,
below the average value from the Danube Basin (8J M/ha and 5.9 kg P/ha respectively);

0 The pesticidesised for pest control were between 0.4-0.6 kdgfetow 1,39 kg/ha, the average
value of seven states in the Danube Basin;

0 The domestic animals from the analysegtrographic area, which have a density of 0.35
equivalent cows/ha, below the average value fr@tdnube basin, which ranges between 0.45 —
0.55 equivalent animals/ha, depending on the medhedlculus used;

0 The human agglomerations from the rural environmemd the urban environmenhbaving in
view the small percentages of population connetbethe sewage network (2.5 % and 75 %
respectively).

The hydro-morphological pressureaffect 350 hydrographic segments out of the total,300
from the hydrographic area, but the most importaaliro-morphological pressures are caused by:

« 36 reservoirs the most important being Byan, Lugg, Tileagd, Lgu, Fantanele, Colila, Oga,
Gura Apelor etc.

e 2,300 km ofdams 2,500 km ofwvatercourse regularizationsnd 600 km oeémbankments

« 40water derivations3 canalsinclusively;

« 63 water intakeghat draw important water discharges and 78 inambmestitutions.

An important characteristic of the hydrographicibds represented by the achievement of
numeroudishpondswhich affect the hydrodynamic regime of 35 rivers.

Air pollution

Air is the most important environmental factor ftre pollutants transport because it
represents the fastest means of transporting th&gs into the environment and thus, the aitita
surveillance is situated on the first place inttanitoring activity. Air pollution has numerous cas,
some being the result of the human activities, rofleeng due to some natural conditions of place and
climate.

After analyzing the data acquired from the mommigmetwork belonging to the Waters and
Environment Protection Ministry, it results a sliglmprovement of air quality due to the decrease in
the economic activities and to modernization angihging of technologies carried out at the level of
some industrial units.

Critical zones with regard to air pollution

Critical zone or hot zone is the zone in whosdttey systematic exceeding of environment
quality indicators, given the standardized normis, reacorded, producing serious degradation of the
environment state, with consequences upon the @eobkalth, economy and natural capital. The
critical zones with regard to air pollution are:

- Arad Zone due to Arad thermal power station and to the simns of gas pollutants (NO2,
SOZ); a secondary source of air pollution is the asimg due to the airborne ash particles;

- Reira Zone due to the dust and gas pollutants from the S@lwmatul Siderurgic SA
Otelaria electrié Rssita;

- Hunedoara Zongpolluted especially with iron oxides, ferrous aistand sedimentary dust
proceeded from the ironworks;

- Baia Mare Zonecontinues to be a critical zone as regards theitpmit level due to the
activity of the non-ferrous metallurgy and the deation ponds;

- Copra Mica-Mediag Zone with pollution produced by the emission into #tenosphere of
important amounts of particles and compounds offaeaious metals, with harmful effects upon the
environment, emitted by SC SOMETRA SA GapMic3;

- Targu Mureg Zone polluted especially with ammonia and nitrogen esgigroceeded from
the chemical fertilizers industry SC AzomgI®A Targu-Murs;

- Dej Zone affected especially by the emissions of sulphiaxide, carbon disulphide,
hydrogen sulphide, mercaptans proceeded from théase, paper and synthetic fibres industry.
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Soil pollution

Soil quality is significantly affected in the areabere there are industrial and domestic waste
dumps. The mining worksites detain an important@etage due to depositing the gangue and to the
infiltration into the soil, up to the phreatic watevel, of toxic chemical substances and heavyalmet

Chemical soil pollutionaffects about 0.9 million ha, out of which excessgpollution affects
0.2 million ha. Pollution with heavy metals (espdlgi with copper, lead, zinc, cadmium) and sulphur
dioxide produces extremely powerful aggressiveotdfeipon the soil. This kind of pollution has been
identified especially in the following zones: Bditare, Zlatna, Coga Mica. Although, a series of
industrial units have been closed in the last gerand others have reduced their activity, soil
pollution maintains high in the serious-affectedes

Soil destruction due to diverse excavation woeftects about 5,000 ha, being the worse form
of soil deterioration. It appears in the case ofrepit mining, such as in the mining basin of the
Metaliferi Mountains. The potential of the landeated by this type of pollution decreased with 1-3
classes, thus, some of these areas have becontiegdhacinproductive.

The soil coverage with wastes and solid residles determined the drawing out from the
agricultural circuit of about 18,000 ha of agricuétl lands. The direct economic damages over the
agricultural production owed to the above-mentionestrictions are assessed to diminish with about
20 % yearly.

The aggressive agricultural practicespresent an important generator of soil erodinre to
the economic advantages, the maintaining of momwaeulfor long periods of time leads to soil
impoverishment, reduction of productive potentiaduction of productions and, in the end, to the
degradation of the soil fertile horizons (Cluj, Menure, Sibiu, Arad counties).

Excessive grazing very harmful for the soil stability because,tba one hand, it imposes the
deforestation of some forested areas in order tenelxthe grazing zones, and on the other hand, it
impoverishes the vegetation, generating bramblb&hahave a very small role in stabilizing the land

Critical zones with regard taoil pollution are represented by Zlatna, Baia Mare ands&op
Mica, where the big industrial units, heavy metallyers, function or have functioned. The
implementation of an integrated system againstsailution must be noticed in the Zlatha zone and
also the initiation of the most efficient measuoésestoring the soils polluted with heavy metdts (
example Coga Micd and Zlatna), as well as researches within thedveonk of the integrated soil and
vegetation monitoring (10 counties).

1.3.2. Natural patrimony and protected areas

The great diversity of the natural habitats andsgstems existent in the Tisa hydrographic
basin is due to the climate and altitudinal vapiatand to the diversity of the substratum, soitsaf
and vegetation. Thus, in the Tisa hydrographicrba8itypes of major natural habitats can be found,
except for the coastal and marine habitats.

Protected natural areas of national importance

The protected natural areas of national importaimceonformity with the current principles
of classification (including the ones establishgdthe International Union for Nature Preservation),
are represented, in the Tisa hydrographic badsinnpational parks, natural parks, natural monuments,
nature reserves and landscape reserves, theitustuceing different from one site to the other:
geological (g), palaeontological (p), speleologis}l botanical (b), zoological (z), geographicatla
landscape (gl) or mixed (m).

In conformity with Law No. 5, issued on March 6)0B, regarding the approval of the
National Land Management Plan — Section |l - Ret#ié Zones, published in the Official Gazette of
Romania, no. 152, issued on April 12, 2000, in higdrographic basin of the Tisa River, following
categories of protected areas are assigned:

Biosphere reserves, natural or national parks

There are 8 national or natural parks in the hydpiic basin of the Tisa River, which
include more than 441,000 ha in the correspondaggories of protection.
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Position Name Area (ha) County
C | Retezat 38,047 Hunedoara
F | Apuseni Mountains 75,784 Alba, Bihor, Cluj
G | Rodna* 37.429 Bistrita-Nasaud, Maramurg
Suceava
K | Calimani* 11,330 Bistria-Nasiud, Suceava, Muge
N | Gradistea Muncelului-Cioclovina 10,000 Hunedoara
HG 2151| The MurgRiver Meadow 17,166 Arad, Timi
Dinosaurs' Geopark 102,392 Hunedoara
HG 2151 The Land of Heeg
HG 2151| MaramureMountains 148,850 Maramure
Total: 441,000

* partial area, only the one which belongs to thsalhydrographic basin

Nature reserves and natural monuments

There are also more than 380 nature preseneésaral monuments, with a total area of
37,241 ha. Thus, there is a total area of more #&000 ha subjected to different forms of
protection, representing about 6.8 % out of thaltatea of the hydrographic basin of the Tisa River
(7,112,435 ha). This value is more than 5 % - #regntage of protected areas at Romania's leviel, bu
less than 10.5 % - the percentage of protected atesorld's level.

Later on, by means of governmental decisions (H612004), three more protected areas
were added and included in the category of nanpeks (The Murg River Meadow National Park,
Dinosaurs' Geopark The Land of tdg and the MaramuweMountains National Park) and also 20
protected areas from the category of nature preseamd natural monuments.

Protected natural areas of county importance

The network of protected areas also includes thigdees declared subjected to the regime of
protection at county's level. Many of the protectedural areas of county importance, which were
declared as such by the local authorities throuptime, have been taken over by Law No. 5/2000 as
being of national importance. Moreover, in the perbetween 1995 and 2002, at the proposal of the
environmentally oriented, nongovernmental orgaiorat a series of natural areas from the Tisa
hydrographic basin, have been put under protediipmeans of the county councils' decisions.

2. SOCIAL SITUATION OF THE REGION

2.1. Demographic phenomena and processes

2.1.1 Population as a resource

Population acts as a resource through the duatityra factor — consumption factor, therefore
demographic analyses are, due to this reason argléer underlining the demographic situation & th
territory and the development potential as welle Bize of population is the most synthetic expogssi
of the human potential of each studied settlemant, the most important resource for economic
activities.

2.1.2. Evolution of population, number, density

The evolution of the population of Tisa River Bagirisa RB) has been analyzed based on
census data (1948 — 2002) and data from the gtatigearbooks from the period 1992 — 2002.
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Population size increased continuously between HwB1992, especially during the period
1966 — 1977 (circa 10%). Between 1977 and 1993itteeof population remained relatively constant.
Between 1992 and 2002 there was a slight decreasa ©6%). The majority of counties followed the
general evolutional trend of the area, with feweptions (slight decreases in the counties Arad,
Mures and Sibiu during 1977-1992, contrary to the gdriacaeasing trend).
Compared with the national trend, the dynamicsopiytation recorded in the counties within the Tisa
RB a slower growth rhythm until 1992, as well asaaoelerated decrease after 1992. The decreasing
trend had values different during the period 199961(2%) compared to 1996-2002 (59).

Dynamics of the population between 1992 and 2008,the counties included
(entirely or partially) in the Tisa river basin
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Data source: INS, Statistical Yearbook of Romarfia3

Between 1992 and 2002, the dynamics of populatiocording to urban/rural structure
followed different trends until 1997: slight urbartrease and constant rural decrease. After 19@7, t
decreasing trend characterized the evolution df batal and urban population. During 1992 — 2002,
the total urban population of counties decreasegri@an the rural one.

The 2002 census showedatal populationof the Tisa RB 06,346,507people, including the
total population of 9 counties and partial popwiatiof other 4 (Harghita, Hunedoara, Sibiu and
Timis).

Distribution by counties

County Total population 2002 % of the total per ar@a
Alba 382,747 7.15
Arad 461,791 8.62
Bihor 600,246 11.21
Bistrita - Nasaud 311,657 5.82
Cluj 702,755 13.12
Harghita 186,158 3.48
Hunedoara 337,599 6.30
Maramurg 510,110 9.53
Mures 580,851 10.85
Silaj 248,015 4.63
Satu - Mare 367,281 6.86
Sibiu 142,549 2.66
Timis 523,596 9.78
Total - Tisa RB 5,346,507 100
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Compared to 1992, the population of the area deetewith 333,178 peoplég. 6.0%. The
decreasing trend manifested stronger in the urbaimament (7.1%), as a consequence of decreased
birthrates in the first years after 1990, and ati@97, as a consequence of migration from urban to
rural due to the restructuring of economic actgti

Evolution of Tisa RB population during 1992-2002

1992 200z Evolution
Total 5,687,55C 5,34€,507 -6.1%
Urbar 3,07€,31€ 2,85¢,85E -7.1%
Rura 2,60¢€,232 2,48€,652 -4 4%
Romani: 22,81C,03E 21,68(,974 -4.9%

Data source: INS, Census of population, dwellinys lrouseholds, 2002

At the level of administrative-territorial unitd)e dynamics of population has different trends.
In approximately 51% of the administrative-terrigbmunits within the area, the population decreased
with at least 5%, in 7% increased with over 5%, and2% the population size remained relatively
constant. The area with significant decreases escimter of the area, including the Hunedoara
County, East of the counties of Arad, Biho#&lgs West of the Cluj County and North of the Alba
County. In some communes within the area, the @tioul size decreased significantly (between 25%
and 37%). Given the maintenance of the intensitydefreases in the natural and emigrational
evolution of population, this situation could legadhedemographigisk phenomenon.

Administrative-territorial units where populatioize increased do not form a coherent region.
The most important increases (between 15% and 2@849 recorded in: Brateiu, Flgte Basesti,
Mosna, Santana de Muye

2002 census revealed in the studied areberssity of population lower than the national
average (74,6 people/kraompared to 90, 9 people/Rm

Evolution of Tisa RB population density, by envinemt

Environment 1992 2002 2006

Urban 360.9 324.8 276.8
Rural 41.3 39.6 38.7
Tisa RB — total 79.4 74.6 74.1

Data source: INS, Census of population, dwellimys lrouseholds, 2002

It can be noticed that density decreases in botli@mments. As the population size diminishes,
average densities remain constantly below the maltialues.

Cluj has the highest density among the countie.8lthhabitants/kA), due to large urban
concentrations (1,654.5 peopleArfollowed by Timi and Bihor. County seats and large cities are
true economic growth poles, attracting populatibrworking ages in the close areas. Harghita and
Hunedoara counties have the lowest densities @¥d(52.7 inhabitants/Kinrespectively), but due to
different reasons - predominance of mountain acga®w attractiveness for population given the
restructuring of industry.

In reference to base administrative-territorialtsynihe highest density is exhibited bBY fiank
urban settlements: Cluj, Tigwara and Oradea. In the rural environment, the aomes with high
densities (over 50 people/km?) are grouped in #rear of Transylvania (parts of the counties Mure
Cluj, Alba, Bistrta-Nasaud) and dispersed in the Western area (§imdrad, Bihor, Satu-Mare,
Maramurg). The lowest values of density occur in the Wesd &North of Hunedoara country,
confronting serious depopulation problems, but afs@ small number of settlements from Alba
county.

2.1.3  Structure of population
Structure and distribution of population by urban/rural analyzed using statistical data
demonstrate the installation of a slight rurali@atirend in most of the regions of the country.sThi
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phenomenon is perceptible in the Tisa region, l§i,8% of the urban population in 2002 compared
to 2001. Nevertheless, the weight of urban poputatémains higher than the national average.

Distribution of population by environment, in theea of Tisa, compared to national average

Year 2001 2002
Urban population Rural population Urban population Rural population
Area (%) (%) (%) (%)
Tisa 56.0 44.0 55.2 44.8
Romania 54.6 45.4 52.7 47.3

Source of primary data: INS, Statistical YearbobRomania 2002 and
Census of population, dwellings and households2200

The structure of population differs substantialtgni one county to another, from very high
urbanization rates (over 65%) in TynCluj and Hunedoara up to high percentage of nooglulation
(over 60%) in Bistia and $laj. Hunedoara records the highest decrease imyotyaulation, nearly 4%,
whilst Cluj County looses only 1.7%. A differenemd can be found in TimiCounty, which records,
along with Maramurgand Arad, increases of urban population. Thedfizaral population increased in
Harghita and Hunedoara due to the migration ofnétg from urban regions to the rural ones.

The gender distribution of population for the entire area has values almost identicah¢o
national ones in both urban and rural environmeri® slightly increased percentage of women can
be found within the area too, in almost all setdeats, maintaining the ratio of the two averages.

Distribution of population by gender and environm&ompared to national average

Total population (%) Urban population (%) Rural pop ulation (%)
Area Total| Male Female| Total Male Female Total Mald Female
TISA 100%| 48.7 51.3 55.2 48.1 51.9 44 .9 49.4 50.6
ROMANIA |100%| 48.8 51.2 52.7 48.0 52.0 47.3 49.5 50.5

Source of primary data: INS, Statistical YearbobRomania 2002
and Census of population, dwellings and househal@i32

There are several exceptions at the level of adinative-territorial units: in the counties of
Salaj and Satu Mare females have the highest pergen{&4.4%) in two communes, whilst
settlements where the percentage of males is @%rl in the counties of Alba, Harghita and Arad.

Structure of population by ages

The age structure of a population has consequeratesnly on its demographical evolution,
but also on the economic development of the argaugh its implications on the labor market and
demand of public goods and services.

Comparing the age distribution of population, wéicethat the population of Tisa RB is less
aged than the national one: the young group (0 yeb4s old) has a 2% higher percentage, whilst the
elders have a lesser percentage.

Distribution of population by large age groups irsd River Basin

Environment 0-14 years old 15-59 years old 60+yeld
URBAN TISA RB 16.4% 68.5% 15.1%
RURAL TISA RB 19.2% 57.5% 23.3%
TOTAL TISA RB 17.7% 63.6% 18.7%
TOTAL ROMANIA 17.4% 63.2% 19.4%

Data source: INS, Census of population, dwellings$ Bouseholds, 2002

Reporting to the two environments, we notice thatrtiral population of the area is older than the
urban one. There are phenomena that could leagénmgtaphic risk. Counties with the most obvious
demographic aging areil§j, Hunedoara, Alba, Arad, Bihor, Myrand Cluj. The opposite situation exists
in the counties of Bista-Nasaud, Maramurg, Satu — Mare, #aj and Harghita.
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There are several areas within Tisa RB with impuntgeights (over 30%) of elder population,
the largest one lies at the border of the couiBiég and Cluj.

High values of theatio of age dependenceare offered by high weights of elder population.
As a consequence, the aforementioned area andetitercf Bihor county are the areas with the
highest demographic dependence. The ratio of demeedby environment is almost double in the
rural than in the urban environment. Compared \lig national average, the dependence ratio is
slightly lower, representing an advantage in theettgoment of economic activities.

Average age of populationin the studied area is similar to the national ohkerefore,
average age was 37.3 yearsold/total populatiohea®02 census, and the gender-specific ones were
38.6 for women and 35.9 for men.

Educational structure of population refers to education level of population age 10 awet,
grouped in 4 classes based on the level of educafme could notice the higher level in urban
regions compared to the rural ones, as well asrlpercentage of people without education.

Compared to the national situation, the percentdgeeople from the rural environment that
finished four grades is higher, reducing the pegs of people without education, but there is also
lower level of education in rural areas (weighsetondary education).

Comparative distribution of population age 10 angg by level of education

Area Total (%) Higher education Secondary education | Primary education No education
% % % %

Tisa 100 6.7 69.7 18.4 5.2
Urban 100 10.6 73.1 13.2 3.2
Rural 100 15 54.5 37.5 6.5
ROMANIA 100 7.1 67.2 20.1 5.6
Urban 100 11.8 71.6 13.5 3.2
Rural 100 1.6 62.2 27.7 8.5

Source of primary data: INS, Statistical YearbobRomania 2002 and
Census of population, dwellings and households2204!. |

Ethnic structure of population within the area of Tisa is characterized by high diversity,
concentrating most of the ethnic minorities fromnkRmia. Therefore, there are 19.7% Hungarians,
most in the counties Harghita (84.6%), Mu89.3%) and Satu Mare (35.2%). The ethnic stredoyr
environment reveals the fact that Hungarians froenfirst 2 counties are concentrated in rural areas
whilst those in Satu Mare county concentrate iranrbreas. The rural areas concentrate Ukrainians
(Maramurg), Slovaks (Bihor) and Serbians (TgniMost Roma people leave in MgreBihor (over
75% in rural areas), as well as in Sibiu county.

The ethnic background is one of the socio-cultifeaitors explaining the evolution of
demographic phenomena, especially birth rate agdation. The ethnic variety of the community has
an individual impact.

2.1.4. Movement of population

Natural movement comprises two demographic phenomena — birth nadenaortality — and
constitutes, along with migration, the componehg tletermine the evolution of a population.

Birth rate is a demographic phenomenon sensitive to a seriesadexonomic factors. The
2002 birthrate in Tisa RB was similar to the nagiloane. As a consequence of inertia to changes
associated with modernity values, rural birth rateshigher than the urban ones.

Birthrates exceed in most counties the nationaleagee The lowest rate is found in Hunedoara,
due to the high percentage of elder populationtaride negative migratory balance.
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Natural movement of population by county (2002)

MORTALITY RATE BIRTH RATE Natural growth
County %0 %0 %o
Alba 16.5 9.9 -6.2
Arad 17.1 9.5 -7.4
Bihor 16.4 11.2 -5.2
Bistrita Nasaud 12.6 12.7 0.1
Cluj 17.8 9.6 -8.1
Harghita 13.2 10.8 2.4
Hunedoara 18.1 7.1 -11.1
Maramures 13.2 11 -2.2
Mures 15 12.5 -2.5
Salaj 19.5 11.1 -8.3
Satu - Mare 15.8 11.2 -4.5
Sibiu 12 12.6 -0.6
Timis 14.7 10 -4.6

Data source: INS, Settlement sH@d2

The birth rate has a behavior strongly influencgdhe economic and political environment.
Nationwide, during 1990 -1995, decrease to hathefnumber of live births was followed by a return
to the 1990 numbers only in 2000. Economic develmmpmwould not influence birth rates
significantly without a “cultural pro-birth rateetnd” at the level of population. Solutions for the
increase of the birth rate include increasing tlexilfility of opportunities for young women to
develop professionally at the same time with tleeess of forming a family, born and raise children.

Mortality , expressed through the mortality rate, record2002 a value higher than the
national average, even though the population ofatfea is elder than the national one. In the rural
regions, mortality is higher than in the urban grssa consequence of the deficit of health sesvite
the rural areas.

Natural movement of population by urba/rural sturet (2002)

TOTAL MORTALITY RATE BIRTHRATE NATURAL GROWTH
TISARB 12.0 %o 9.7 %o -3.1 %o
ROMANIA 11.6 %o 9.8 %o -2.7 %o
RURAL AREAS MORTALITY RATE BIRTHRATE NATURAL GROWTH
TISARB 16.6 %o 10.8 %o -5.0 %o
ROMANIA 14.6 %o 11.5 %o -3.1%o
URBAN AREAS MORTALITY RATE BIRTHRATE NATURAL GROWTH
TISARB 10.5 %o 9.6 %o -1.7 %o
ROMANIA 9.0 %o 8.4 %o -0.6 %o

Data source: INS, Settlement sheet, 2002

Similarly to birth rates, most counties present taidy rates close to the average per region.
Nevertheless, there are counties with more eldpulption, where mortality rates exceed the average:
Hunedoara, 8aj, Arad.

Natural growth was in 2002 negative, for the entire area and fyirenment too, with
decreases more accentuated than the national averhg same situation can be found within the
counties, the only exception is Bisé&ri- Nisiud where the total natural growth is null.

There is a trend to group in two large zones, lbaseinistrative-territorial units with negative
natural growth below 10%.. The first area includesitories of Hunedoara County, East of Arad
County and the South of Bihor County, and the sédnoludes Cluj County and territories from the
East of Slaj County. Positive natural growth manifests egdBcin Bistrita-Nasaud County, East of
Maramurg County, Northeast of Sibiu County and West of Fi@ounty.
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Migratory movement of population led to important changes in the territorial digttibn of
population during 1992 — 2002 under the concomitafiuence of three factors: differentiated levél o
natural growth, internal migration fluxes and irdiéy of external migration.

The migratory increase expressed by the difference between incoming anigjomg
population in 2002 within the Tisa RB is almostinidevertheless, there is an accentuated shift of
population from urban to rural regions, and betwesaral regions from the same county or from
different counties. Most of the area with importgapulation decreases are those with negative
migratory growth, especially in the counties Cléjba, Bihor and Hunedoara, but the largest
concentration of settlements with an accentuateghthe growth lie in counties with the highest
poverty rates, Bistta-Nisiud and Maramuge

Settlements with an accentuated positive growthmasstly rural, situated in the proximity of
the cities — county seats, as a consequence oficesing activities within the urban economy, but
also due to advantageous conditions for purchdaimg) or houses close to the city. If during thetfir
part of the 90's migrations were directed from podo more developed regions, after 1995 the
migration was reverted, considered crucial to pievior the subsistence (rural areas allow for the
satisfaction of fundamental needs at a lower cost).

2002 census showed that the population changingegisience within the Tisa area has the
highest percentages (compared to the populatioth@fcounty) in the counties Tigi(46.8%),
Hunedoara (45.6%) and Arad (34.7%). Counties Arad @imis have the highest percentage of
immigrants from other countries (1.1% and, respebti 1.4%), followed by Sibiu, Bihor and Satu
Mare.

In regard to inter-county migration fluxes withimet Tisa area, there are differences between
the fluxes of immigrants and emigrants, enablinglie identification of donor and recipient coustie
Cluj is the only both donor and recipient countyhivi the studied area.

A specific type of migration is theirculatory or temporary migration characteristic to the
labor force traveling outside the country borderssearch for a better-paid job. A study of 2262
Romanian villages during 1992 — 2002, demonstrétes the intensity of circulatory migration
depends a lot in the rural environment on tleminant cultural type of village specific to the
respective areand on thanigratory experienceOut of the six cultural types identified in Ronan
only four can be found in the studied area: comtesiminority — ethnic, communities minority —
religious, immigration communities and isolated oamnities. Circulatory migration was more intense
in villages with a maximum migration experiencedhie counties of Arad, Timj Alba and Hunedoara,
in villages with a high percentage of religious aorities (Bihor, Satu Mare, MaramyeBistrita-
Nasaud and Sibiu) and in villages with a high perceata§ Hungarian population fromilgj, Cluj,
Mures and Harghita.

2. 2. \Work resources

The structure of labor force within Tisa RB hasameing trend determined by an increased
percentage of the age group 45-64 years old (byat¥)decreased percentage of the age group 15-29
years old (by 2%) between 1992 and 2002. In thal remvironment, the imbalance results from a
reduced percentage of the age group 35-59 yearsdokl to the massive migratory phenomenon
during the period of city industrialization and ieased weight of the young labor force (15-35 years
old) that exercises a big pressure on the rurarlaiarket, which lacks the absorption capacity.

The global occupation rate computed as percent ratio of occupied populaiwth population
of working age, illustrates synthetically the capaof economy to offer workplaces to the laborder
Given that unemployed population had a generakaming trend, the degree of occupation decreased
for the labor force. The global occupation ratdigsa RB is comparable with the national averagg, bu
in the counties Arad, Hunedoara, Myré&ilaj and Sibiu its values fall below 35%. Among the
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counties, Hunedoara andal§ confront with high unemployment among activeppiation. A
particular situation exists in the counties BistiNasiud and Maramugg where even though the
occupation rate is high, population concentratela@mprimary sector.

Global occupation rate and rates by main activitgters

County Global occupation | Primary sector | Secondary sector| Tertiary sector
rate % % % %

ALBA 36.0 25.9 39.6 34.5
ARAD 33.7 19.5 37.3 43.2
BIHOR 35.9 23.9 37.2 38.9
BISTRITA - NASAUD 45.6 54.5 19.8 25.7
CLUJ 35.5 141 36.2 49.7
HARGHITA 36.5 23.4 38.6 38.0
HUNEDOARA 33.6 26.9 34.3 38.8
MARAMURES 36.9 37.9 29.9 32.3
MURES 32.0 171 41.4 41.5
SALAJ 33.9 31.4 32.6 36.0
SATU MARE 38.1 32.3 35.1 32.7
SIBIU 34.4 12.9 44 .4 42.7
TIMIS 43.1 314 31.8 36.8
Total Tisa River Basin 36.5 26.5 35.2 38.4

Data sourcelNS, Census of population, dwellings and househ@ag2, vol. 11

The degree of occupation by county had a constalgbcending dynamics from 1992 until
2002. The most important decreases (up to 15%)be@eh recorded in Hunedoara, Alba, Biaki
Nisaud and Maramurg counties where mining industry, along with otivetustrial (sub)branches,
lost a large number of employees. Also, these cesihad most of the mining and processing industry
sites that are declared unfavoured, where the atiarpdegree is even lower.

2.3. Social infrastructure

2.3.1. Education infrastructure and services

The studied area is analyzed based on the maicaitods that could confer a global image on
equal chances of population to access educatioricesr given by the size and distribution of
education units in the territory and quality of edtion services as well.

The comparative analysis of indicat@gerage number of pupils per instruct@ndaverage
number of pupils per classroomat the level of Tisa RB and nationwide, in 2002ows that the
values for the studied area situate below natiamafages, constituting a favorable global situatfon
number of 14-15 pupils/instructor is adequate fartaining the quality of the educational process.

General indicators - 2002 Tisa RB Romania
Number of pupils / instructor 13.5 15.0
Number of pupils / classroom 21.1 25.5

Data source: Settlement sheet 2003 — INSSE Budhares

The analysis of thaverage number of pupils per instructby education level reflects an
acute lack of specialized instructors in profesai@nd post-high school education (increased aeerag
number of pupils per instructor: 34.5 and, respetti 30.5), compared to primary (16.3), classes V-
VIII (11.1) and high school (11.8).

From a territorial perspective, there are ruralaarébelonging to counties Cluj, Myre
Hunedoara and Alba) where the average number dfspper instructor is less than 9, implying a
reorganization of primary education, but even mafrelasses V-VIII. Furthermore, values over the
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threshold of 14-15 pupils per instructor are reedréh the North (Maramuge Satu Mare, Bistta-
Nisiud) and Southwest (Tii Arad), but the situation fits within the normahits, except for few
communes exceeding 18 pupils per instructor. In dhgan environment, the indicator exhibits
favorable values: 12-18 pupils per instructor. @oeld note the high percentage of administrative-
territorial units with less than 9 pupils per ingttor in classes V-VIII (42.5%) and pre-university
education (18.8%), implying actions to make therapupils/instructor more efficient.

The value lower than the national mean of the midicaverage number of pupils per
classroomshows either a lower rate of inclusion in pre-ensity education, or decreased size of
population of scholar age. Nevertheless, territoaialyses allowed for the identification of 23
administrative-territorial units (5 in Maramgjewith 32 - 50 pupils/classroom, indicating an
imperious need for extending the space designetthéoeducation process.

The counties of Cluj, Hunedoara, Alba and Muiaclude areas with less than 12
pupils/classroom, whilst the value of the indicatexceeds 26 in a significant number of
administrative-territorial units from Maramyresatu Mare and Bihor.

The education network with a territorial role iddyeced, as high school and post-high school
education is spread out uniformly in the analyzeshaUniversity education is well represented by 33
universities in the studied area, grouped by usitiecenters as follows: Cluj-Napoca — 10, Tdo@ra
— 8, Oradea — 5, Targu Myre 3, Alba-lulia, Arad and Baia Mare — 2 each, ifat— 1.

We could conclude that the analyzed area is cofdomvith the same education problems
identified nationwide. The Ministry of EducationdaResearch provides policies and strategies odeate
make the obligatory education, as well as profes$iarts and crafts education more efficient.

2.3.2. Health infrastructure and services

The degree of endowment with health services pealvigy qualified personnel was in 2002 in
Tisa RB on average higher that the national ongh@asumber of people per physiciamas much
lower in the studied area, and the number of pepgle average medical staff member slightly
exceeded the national value.

Reference area| Number of people / physician Numberf people / average medical staff member
Tisa RB 407.3 178.7
Romania 476 176

Data source: Settlement sheet 2003 — INSSE Budhares

The analyses of the indicators people / medicatalagnd distribution of health institutions
prove that health services in rural areas situ@evb those offered in urban areas. Most of the
communes offer only primary healthcare, as thez€388 communes with only one physician, but also
25 communes with no medical services or physichost of them are situated in the counties of
Hunedoara (9), Alba (6) andilgj (4).

The territorial analysis led to the identificatioh an area with real problems in providing
access to primary healthcare (over 2800 peopleigiayd in the Northwest of the studied area,
including the counties of MaramyreSatu Mare, 8aj, Bistrita-Nasiud and Bihor.

The values of the indicator differ very much in th&ban environment (258.2
people/physician) compared to the rural one (15p8dple/physician), exceeding in some communes
5,500 people/medical doctor: MeglieAurit, Viseu de Jos and Séanpetru Mare. One caootite the
extremely low percentage of medical doctors pradién the rural environment (11.7% out of the
total per area). The lack of medical doctors in theal environment is associated with the poor
endowment with spaces adequate for their activity medical apparatus, characteristic of rural healt
services.
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Public health units with a role in the territoryepent in the studied area consist of: 110
hospitals, 12 state policlinics and 197 pharmaciegpharmaceutical points, the largest majority
situated in urban areas. In the rural one, 696 cona® (90% of the total) have no pharmacy or
pharmaceutical poinfThe network of health units with a role in the iteny is relatively balanced,
allowing for the access of people to emergencyicesy The unfavoured areas are the ones in the
mountains, less accessible.

Specialized medical services are localized with &weptions in the urban environment. In
order to access such services, people from théenvironment must travel to nearby cities or towns
sometimes on long distances. Therefore, the denedop of a specialized health services system
alternative to the public one should be encouraged.

The indicatornumber of hospital beds per thousand peayfers a very good image of the
medical surveillance capacity within the healthtsiri hospitals, sanatoria or preventive centerd, an
its value is 8.2 for the studied area, slightlyh@gthan the national average (7.5). One coulcceoti
the counties Cluj, Tingj Bihor, Murg and Hunedoara exceeding the average per areapaed
values recorded in Bista-Nasiud, Satu Mare andatgj.

2.3.3. Cultural infrastructure and services

Among the culture and art units with a territoriale, 2002 analyses included theatres, musical
institutions and libraries. Most of these units esacentrated in the municipalities within the stad
area, out of which the following stand through thme number of such units — Tigoara with 9
theatres and musical institutions, Cluj-Napoca -CBadea and Targu Mure- 7 each. These
municipalities have a territorial role, and areogized as significant cultural centers.

The network of public and private libraries, withrade in forming generations and informing
people (even though diminished by the expansiveldpment of television and radio network), consists
of 3,871 libraries, out of which 822 are public.eTaverage distribution indicates that there ar8&,2
libraries in the rural environment and 1433 inthigan one. On average, a commune has 3 librarids, a
an urban settlement has approximately 8 libra@ses with over 100 public or private librariesar
Cluj-Napoca, Timjoara and Arad. In regard to the large number afimels per library, Cluj County
stands out compared to the other counties wittdrsthdied area with 10,453,193 volumes.

The 13 counties within the studied area have 663emms and public collections, out of
which there are lesser iral§j, Bistrita-Nasaud and Arad.

2.3.4. Housing

The studied area disposed in 2002 of a stock 02274 dwellings, out of which
approximately 2.5% were in public property, and524.in private property. The rural environment
had 44.8% of the total per area (out of which 1.@%re in public property), and the urban
environment had 55.2% (out of which 3.1% were ibljgiproperty).

5046 dwellings were finished in 2002, 42.6% sitdatethe rural environment. Only 13.8% of
these are in public property, and most of thenpéaeed in urban areas. Finished private dwellings a
relatively uniformly distributed by environment.

The state of the buildings stock is analyzed inradation with population size, from the
standpoint of the degree of agglomeration and canafifered by the average dwelling of the area,
based on quantitative indicators. One could ndheg the averageumber of dwellings per thousand
peopleof the area is comparable to the national ave{ag8, respectively 375), and also tneerage
number of people per dwellinig not significantly different from the averager psountry (2.7,
respectively 2.6).
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Territorial analysis reveals three areas charaetgdy both a building stock per thousand people
lesser than the average per studied area and aenwhipeople per dwelling above the average per
studied area: first and largest, situated in theahdast of Tisa RB, includes a part of the admiaiiste
territory of counties Maramugeand Bistria-Nasaud; the second lies in the South-Southeast at the
common border of the counties Cluj, Alba, Muead Sibiu, and the third is placed in the Southwés
the studied area, including administrative-terigionnits of the counties Arad and Timi

Previous analyses were followed by the analysistlodr two indicators defining the quality of
housing in the studied areaverage livable surface per pers@md average livable surface per
dwelling The average values of these indicators for thdietl area (14.9 and 39.3) are slightly
different from national averages (14.1 and 37.7).

The extreme values of the two indicators in thelisih area are found entirely in the rural
environment. Communes Poiana Vadului (AB), Repdtid), Poienile de sub Munte (MM), Bistra
(MM) and Dorolt (SM) stand for low values of theeaage livable surface per person (below p m
Values of the average livable surface per dwelialpw 25 m are found in the communes R&raad
Poiana Vadului, Alba county.

In conclusion, we appreciate that the area corgrovith different problems based on the
environments: problems related to connecting diagdlito utilities are found in the rural environment
whilst in the urban environment problems are dusvir-agglomeration or unequal access to a dwelling

3. SPATIAL STRUCTURE

3.1. Settlement network

3.1.1. Number, structure, distribution in territory

The Romanian portion of Tisa RB fully embeds RediofNorthwest) and partially Regions 5
(South-West) and 7 (Center). According to Law n@988 regarding the administrative and territorial
organization, republished in 1981, and later charfecree no. 38/1990 according to which suburban
communes became communes, other laws and decrbkshpd until July 2006 through which new
settlements were declared municipalities, citiescommunes), this area presents the following
administrative structure:

County Total Total Total Total administrative-
municipalities cities communes territorial units

Alba 4 7 67 78
Arad 1 9 68 78
Bihor 4 6 90 100
Bistrita - 1 3 58 62
Nasaud

Cluj 5 1 75 81
Harghita 3 1 29 33
Hunedoara 4 4 54 62
Maramurg 2 11 63 76
Mures 4 7 91 102
Satu - Mare 2 3 59 64
Silaj 1 3 57 61
Sibiu 1 4 24 29
Timis 1 4 55 60
Total Tisa RB 33 63 790 886

The studied territory includes 96 urban settlem¢B@6 of the total national number of cities
and towns), part of them being important centredevielopment.
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The analysis of the percentage of urban and ruladirdstrative-territorial units in 2006

indicates that communes predominate as both nuamaksurface.

Number % total number Surface % surface
Urban settlements* 96 10.8 10,668.4 15.0
Rural settlements** 790 89.2 60,992.7 85.0
Total Tisa RB 886 100 71,661.1 100

* Data refer to cities and towns as administe-territorial units; **Data refer to communes

The current administrative-territorial structuresults from an evolution characterized during
the last 15 years by accentuatigthamicsof declaring new municipalities, cities and communes

Category of administrative-territorial unit Number of administrative-territorial units
1992 2002 2006
Municipalities 18 29 33
Cities 59 51 63
Communes 762 760 790
Total Tisa RB 839 840 886

One could note that during this period 15 townsabse cities in an attempt to revitalize them
by attracting investments in accordance with thev tatus, but many of them continued their
oscillating or descending evolution. During the samterval, 19 new small towns were declared,
sometimes debatably given their profoundly rurgigaignomy, but in accordance with the aspirations
of people and local administrations. The dynamitd$oanding communes, very accentuated after
2002 (46 new communes) is the result of the fragatem trend by the separation of some villages.

The analysis of the evolution of the administrativeerritorial structure must also account for
the demographic and territorial indicators. Givea accentuated decrease of population in the entire
Romanian portion of Tisa RB, differences exist Ime evolution of population by urban/rural
structure.

1992 2002 2006
Number % Number % Number %
URBAN 3,078,318 54.1 2,859,855 53.5 2,953,240 55.4
RURAL 2,609,232 45.9 2,486,652 46.5 2,359,471 44 .4
Total Tisa RB 5,687,550 100 5,346,507 100 5,312,711| 100

Even though the percentage of urban populatioroistantly greater than the rural one, no
significant changes occur in their ratio until 2002e slight decrease of rural population is phytia
determined by the migration to rural as a consecgief economic changes. Later, the gap was
recovered and passed by an increase of urban piopulatil 2006, not so much as a result of inverse
migration, but due to declaring new urban settlesefhe process is underlined by the evolution of
surfaces by environment, showing that the urbaninceased by 3% in the last 15 years, reaching
circa 15% of the total studied area.

Referring to the density, lower than the nationadrage (74.1 compared to 90.5 in 2006), one
could notice a constant decrease, both total andnyyronments. The accentuated decrease in the
urban environment (circa 23.3% between 1992 an®)2i30due to the increase of urban territory by
embedding newly declared cities, usually settleserith a small number of people.

The density of urban settlementsmderlines their dispersion within the territoryhere are
1.34 settlements per 1000 kmz2 in the Romaniangfdrisa RB, as well as nationwide.

The analysis of thdistribution of settlements in the territory by Ige relief formsunderlines
the fact that most cities developed in regions ffalsle geographically: points/areas of contact betwe
natural units and resources and central spacesnwitie large geographical units. Most cities
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developed in the Transylvanian Plateau, offeringggadte conditions with respect to spatial
organization and establishing relationships wittep@areas (Cluj, Targu MueAlba lulia, Medig,
Sighisoara, Bistria). Western field area favoured the developmemmnpbrtant urban centers, located
at the intersection of important traffic lines (Tgmara, Arad, Oradea, Satu Mare).

3.1.2. Size classes

The size ofurban settlementsdepends on demographical and functional partidigdariand
territorial organization. In current practice, siee class is determined by the number of peopiainvi
the settlement, based on which settlements aredadlin size classes.

Grouping of urban settlements in size classes barsdtle number of people (2006)

Size classes of municipalities and cities No. dfaur settlements % Population %
Total large cities, out of which: 7 7.2 1,385,059 (%)
over 250,000 2 2.1 609,416 20.6
100,000 — 250,000 5 5.1 775,643 26.3
Total average size cities, out of which: 22 22. 664 30.7
50,000 — 999,999 7 7.2 466,633 15.8
20,000 — 49,999 15 155 439,431 14.9
Total small cities, out of which: 67 70.1 662,11} 22
10,000 - 19,999 30 30.9 405,696 13.7
5,000 — 9,999 31 33.0 235,067 8.0
less than 5,000 6 6.2 21,354 0.7
Total Tisa RB 96 100 2,953,24( 100

Numerically, small townspredominate (70.1%), about 45% of them having ®,0p to
20,000 people. There are only 6 very small towess(than 5.000 people) in the area: Baia desArie
Nucet, Vgciau, Dragomirgti, Miercurea Sibiului and Ocna Sibiului, latesiohlyeing tourism resorts.

Average size citiesepresent also an important percentage (circa 28%iy, majority (68%)
have 20,000 up to 50,000 people. There are 7 awesiag cities with 50,000 up to 100,000 people:
Deva, Hunedoara, Alba lulia, Medjal'urda, Bistria and Zalu, most of them being county seats and
important economic centres.

Large citiesrepresent numerically only 7.2% of the total numtifecities within the Romanian
part of Tisa RB. Comparable in terms of size, thies of Timisoara and Cluj Napoca (with over
300,000 people) are very attractive urban cented) special historical, economic and cultural
importance. The subcategory of large cities witB,000 up to 250,000 people include 5 cities that ar
also county seats: Oradea, Arad, Targu MluBaia Mare and Satu Mare, urban settlements with o
identities and recognized economic, administradive cultural roles.

From the standpoint of the distribution of popwuatiby settlement size classes, the area is
relatively balanced: circa 47% concentrates indanigies and 31% in average size cities.

With respect to the territorial distribution, oneutd notice the Eastern and Central parts, with a
higher density of small and average size citiese Western part, excepting for the 4 large cities
(Timisoara, Oradea, Arad and Satu Mare), that attractedi human and investment resources, all other
cities are small, and play a role, insufficientlfirened, in polarizing the rural area to which theglong.

The average size of the ciper entire studied area is 30,763 inhabitantsjevabmparable to
the average size of a Romanian city (31,392 exetuBucharest).

Along with the city, thecommune represents a base unit of administrative-territoria
organization. Rural settlements within the Romangant of Tisa RB are comprised by the 790
communes, grouped in 5 size classes based on dapmygias in the following table.
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Grouping of communes in size classes based oruthear of people (July 2006)

Size classes of communes Number of % Population %
(number of people) communes (number of people)
10,000 and over 2 0.3 21,465 0.9
5,000 — 9,999 85 10.7 534,607 22.7
2,000 — 4,999 458 58.0 1,454,577 61.6
1,000 — 1,999 211 26.7 325,380 13.8
less than 1,000 34 4.3 23,442 1.0
Total Romanian part of Tisa RB 790 100 2,359,471 Q0

Their analysis shows the predominance of communts 2000 up to 5,000 people (58 %),
also of those with 1,000 up to 2,000 people (26, #atively uniformly distributed in the territary
Large communes (over 5,000 people) are situatbdregit the Western field areas close to large<itie
with elevated economic dynamics or in counties @nttal Transylvania (Alba, Muge Sibiu,
Harghita, Bistria-Nasaud). The two communes with over 10,000 people acemions: Poienile de
sub Munte (Maramug® and Vladimirescu (Arad). Very small communes gléisan 1,000 people)
represent a very law percentage and belong in majormountain areas in the counties Hunedoara
and Alba.

The majority of rural population (61.6%) is inclutde communes with 2,000-5,000 people.

Average size of a communigased on the number of people is 2,986 peopldéhirentire
studied area, much lower than the average sizRpeania (3,388 people).

3.1.3. Hierarchy of settlements by rank

According toLaw no. 351/2001 on the approval of the Nationat&h Plan — Section IV —
Settlement networkestablishing the functional hierarchy of urbard aoral settlements based on
importance and territorial roleyban settlementswithin the Romanian part of Tisa RB have:

* Rank I: 3 urban settlements — Tigpara, Cluj Napoca and Oradea, cities of national
importance, with potential European influence, mtof economic and cultural development with
high attractiveness situated on major transports,axeith a geographical position favouring
development and accentuating their relationshigh thie territory. The cities of Tigwara and Cluj
Napoca (over 300,000 people) represent centreargéd [demographic convergence. Oradea (205,000
people) constitutes an important attraction pold gawve birth to a metropolitan zone.

» Rank II: 30 urban settlements, cities of regional or coumiyortance or having a balance
role within the settlement network, situated in toeinties: Alba, Bihor, Cluj, Hunedoara, Mgi@ in
each), Harghita (3), Maramyrand Satu Mare (2 in each), Arad, Bistr- Nisaud, Silaj and Sibiu (1
in each).

Differences between rank Il urban settlements mnseof demographical and economic
development are significant. The cities of AradiaBdare, Satu Mare and Targu Mgirtand out for
their demographic dimension (over 100,000 peophe) l@vel of economic development. They are
industrial and cultural centres with own identitiend offer specialized services. Most rank Il
settlements are average size cities balancingrtienwnetwork. An important role is played by county
seats. For newly founded cities, small ones like8evarghita, Salonta, Brad, Gheorgheni, Tapli
the consolidation of their position within the netl is imperative.

The analysis of the distribution in territory ofetmank Il urban settlements underlines their
concentration in the Center and South parts oRib@anian portion of Tisa RB.

» Rank Ill: 63 urban settlements, cities of county or zonglartance, playing a balancing
role within the settlement network or serving ttdjaaent area. Territorially, they are spread out
predominantly in the West and North-West of thelgtd area, in the counties of Arad, T§mBihor,
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and Maramurg With respect to their demographic dimension, theyally have less than 20,000
people (exceptions: Cugir and Bay. The economic potential is reduced, as the augrie based on
one industry or is specialized in agriculture. Atulict category is represented by tourist resdrts o
national (Sovata, SangeorziBGeoagiu) or local (Bga, Ocna Sibiului, Miercurea Sibiului, Lipova)
importance.

Small cities (less than 10,000 people) have a slevelopment, oriented especially to valorizing
local resources or an economy undergoing consiolidanhd have a reduced local influence.

The hierarchy of rural settlementsindicates for the analyzed area:

« Rank IV: 790 villages that are commune seats, influencititerovillages within the
commune, having administrative and social institudithat provide services to the villages incluished
that commune. For some villages, newly declaredncone seats, the level of endowment is still
deficitary. Commune seats with diversified insitas could exercise a polarizing role extended to
neighbouring rural areas.

« Rank V: villages situated on the last level of the setdatrhierarchy. In the analyzed area,
numerous problems relate to their endowment, eslheén mountain areas were the dispersion of
small villages, with low accessibility, makes thewsion of required institutions difficult.

Law no. 350/2001 establishes the mgimntitative and qualitative indicators for definm
urban settlementsfor the two types — cities and towns. Analyzihg toverage of these indicators in the
cities of the Romanian part of Tisa RB, one cowtiae significant differences. Large traditionaties
do not meet 1 or 2 of the 16 indicators definedawy (surface of green spaces, modernized streets),
small cities do not meet 2 up to 8 indicators, myatown equipment (water distribution, sewerage,
wastewater treatment, modernized streets), butralster of people (Salonta, BgiuBrad, Toplia).

The situation is even more difficult for towns: thember of indicators which are not met is betw2en
and 10, including mainly town equipment indicators.

3.1.4. Polarizing centers — influence areas

Two intensely related subsystems could be distsigd within the «city» systerthe city per
se and itsinfluence area.The relationships between cities and their ardamftuence are very
complex, of economic, demographic, social, cult@aall politico-administrative nature. Economic
relationships had become fundamental for shapiegrtiuence areas of cities, making the material
connection between the rural and urban spaces.

The most significant areas of influence belongarge cities and sometimes they prevented the
development of other urban centers in their prayimirhe most extended polarization is exercised by
the cities Cluj Napoca and Tigoara, which include in their areas of influence éowanked urban
settlements. The city of Oradea is currently thig arban centre within the analyzed area arouncathwvhi
a metropolitan zonehas been set up. The cities of Targu Muiaia Mare and Arad also polarize
relatively extended zones at regional level.

Average size cities have differentiated areas fiiémce. Nevertheless, one could notice a
clear regional shaping of areas of influence ofntpuesidences, especially where the urban network
is sparse, and economic development relatively sto(iistria, Zaku). Small cities generally have
small areas of influence, based on their positeative to other urban centers, natural setting, an
functional type.

Law no. 351/2001 allowed for the nationwide ideaéfion of profound rural zones lacking
any city on a radius of circa 25 — 30 km, requinomgprity activities to develop settlements withade
in inter-communal serving. These areas are chaiaeteby a poor development of town and transport
infrastructure, negative demographic phenomenaredhated economic development.
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3 profound rural zones had been identified withie Romanian portion of Tisa RB. Their
surface varies and they are situated predominantithe Western part, disposed partially on the
territory of the counties of Arad, TigiBihor, Cluj and 8laj. Revitalization of profound rural zones
depends at large on the level of development oflsana average size cities polarizing these areas.
The development of rural centers with an inter-camat role is another option for providing
territorial services to rural areas.

Accessibilityis a very important indicator for underlining tpessibilities of developing and
creating relationships between urban settlemeihis.studied territory is crossed by major transprets
(European corridor 1V). Its route will include motaays, express roads or 4-lane roads, increaseng th
level of integration of cities and towns in the oragettlement network. Most urban settlements have
direct access to national roads or railways witl &xceptions: 10 towns without direct access to a
national road (Cavnic, Targuipus, Cehu Silvaniei, @masu, Miercurea Nirajului, Ocna Sibiului, Cugir,
Pancota, and Curtici) and 7 towns without directeas to a railway (Cavnic, Targagus, Miercurea
Nirajului, Abrud, Campeni, Baia de Asiand Nucet).

3.2. Built cultural heritage

The studied area overlaps almost entirely thedeyrof Transylvania, geographical area situated at
the meeting point of two large civilizations, Eastand Western, that marked the political, religjou
economic, social and cultural destiny of the Euaopsociety during the*and 2° millennia.

The analyzed area corresponding to the Romanidropdisa RB has a significant size and an
important and diversified cultural heritage, deteed by the historical and cultural identity of
Transylvania. Vestiges of the Neolithic culturetigque and feudal civilization, religious art monuntse
and civil and industrial architecture objectives fmund in numerous zones and settlements.

Responsible spatial planning should account forapgropriate rehabilitation, conservation,
protection and valorization of the cultural hergag

The following paragraphs present quantitative amalitative analysis, as well as the territorial
distribution of cultural heritage values, in orderidentify areas containing outstanding resources
within the studied territory.

The most representative Romanian values of builtdye had been included by specialists in
the two main legislative documents referring te thibjectLaw no. 5/2000 regarding the National
Spatial Plan, Section Ill, Protected areasd Decree no. 2314/2004 on the updated list of hishbr
monuments.

Law no. 5/2000underlines protected built areas of national irgernd identifies natural
cultural heritage values in order to assure tha#cHic protection. According to this law, the st
territory has 215 historical monuments with excamdi national value, representing 32.8% of thd tota
number in Romania (654). The analysis of theirrgigtion per county within the studied area, one
could notice that most of the historical monumenmith exceptional value are situated in the counties
of Hunedoara (34), Alba (32) and Cluj (32). The mizes of Bistria-Nasaud (5), Satu Mare (5) and
Timig (6) are situated at the opposite end.

Within the category ofirchitecturalmonuments and assembliespresentative for the studied
area, we could mention: wooden churches (50), tegrand monastery assemblies (45), fortified
citadel-churches, civil urbane buildings (15), aitddels (17)Archaeologicakites and monumenigth
exceptional national value are relatively uniforrdigtributed within the studied territory, mosttbém
consisting of Dacian fortifications (12) and RonByeantine fortifications (8).
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The situation of the studied area is illustrated~ly 7. Areas with high concentrations of built
cultural heritage are situated predominantly in $loeith, Center and North of the studied area, more
precisely in the counties: Alba, Cluj, Maramyrilures, Hunedoara, 8aj, and Sibiu.

According to Law no. 422/2001 on the protection of historical mnments,Decree no.
2314/2004 updated the list of historical monuments clasdifien the territory of Romania and
established their belonging to one of the two vallesses, respectivelfistorical monuments with
national and universal valu@roup A) andhistorical monuments representative for the lomaltural
heritage (group B). According to the list, the studied acesresponding to Tisa RB contains a total
number of 7450 historical monuments, representihg % of the total national number of monuments
(17,892). Out of the total number of classifieddrisal monuments within the area, the majority.958
%), consists of architectural monuments, and 36até&@rcheological sites.

Analyzing the county distribution of classified toscal monuments from the studied area by
the four categories (archeological monuments atek,sarchitectural monuments and assemblies,
public forum monuments, memorial/funerary monumgnfew remarks can be noticed. County
distribution is very variable. The counties of C{2p.4% archeological sites and 14.4% architecture
monuments, 21.2% memorial monuments), Maramuaed Alba (about 10% architecture
monuments), and Bista-Nasiaud (14.2% archeological sites) stand out. The cesiaf Gorj and Dolj
have higher percentages of plastic art monument&48 Mure county has the highest load of
architectural monuments (16.7 %), and Alba, putdiom monuments (13.3 %).

Categories of values of historical monuments existethe study area
According to Order no. 2314/2004 and Law no. 5/2000

. . . . Historical monuments of | Total historical
Historical monuments of national interest | .
ocal interest group B monuments
Name of - group A .
county Out of WhICh have
Total category A | exceptional value
Number % of Number Number % of total per Number
total per area
area

Alba 188 8.2 32 48( 9.3 668
Arad 120 5.3 10 293 5.6 413
Bihor 48 2.1 15 383 7.4 431
Bistrita- 223 9.8 5 546 10.5 769
Nasiud
Cluj 360 15.8 32 1022 19.8 1382
Harghita* 75 3.3 10 206 4.0 281
Hunedoara* 212 9.3 34 290 5.6 502
Maramurg 171 7.5 20 414 8.0 585
Mures 515 22.6 18 50( 9.7 1015
Satu Mare 53 2.3 5 258 5.0 311
Silaj 110 4.8 11 408 7.9 518
Sibiu* 127 5.6 17 217 4.2 344
Timisg* 77 3.4 6 154 3.0 231
Total Tisa 2279 100 215 5171 100 7450
RB area

* Data refer to the county territory belongingthe@ Romanian part of Tisa RB

The analysis of percentage represented by histarioauments at county level with respect to
the classification by value categories of interedtows for few remarks. Most of the historical
monuments of national interest (group A) existhia tountries, and the best represented counties are
Mures (22.6 %) and Cluj (15.8 %), lesser Bihor and Saauve.
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The analysis of percentage representedhibiorical monuments of exceptional national value
selected by Law no. 5/2000 within each county, camag to the total number of monuments in group
A, shows that the first class represents about 1 e latter.

The analysis of the value of existent historicalnonments classified within the Tisa RB area
indicates the presence of historical monument witternational importance enlisted with the
UNESCOWorld Patrimony Listsince 1999, namely:

¢ Village sites with fortified churches in Transyti@ (code UNESCO C1/596 bis): Biertan,
Valea Viilor (Sibiu), Céalnic, Darjiu (Alba), andSaschiZMures).

e Assembly of wooden churches in Maramufeod UNESCO C5/904): Barsan8udsti,
Dessti, leud, Plopis, Poienile 1zei Rogoz andSurdesti.

» Historical center Sighipara (Cod UNESCO C4/902)Murss.

e Dacian forts of Odstie mountains (cod UNESCO C6/906): SarmizegetuspaR€ostati-
Cetiruie, Costati-Blidaru, Luncani-Piatra Reie, Banira (Hunedoara), an@apéalna(Alba).

Analyzing the list of historical monuments of imtational importance (UNESCO) from
Romania, one could notice that a high percentag®&)®f these lie within the studied area.

4. TERRITORIAL AND SETTLEMENT INFRASTRUCTURES

4.1. Transport

4.1.1. National roads

Analysis of technical endowment of Tisa RB withioaal and European roads reveals the fact
that the national road network is well represent®@: parts of national roads out of which the
following are European ones: E 58 (Halmeu— Sculefi)60 (Constala — Bucharest— Oradea —
Hungarian border), E 70 (border at Giurgiu - Tso@ira — Serbian border), E 68 (Bva - Deva —
Hungarian border), E 79 (Oradea —Deva — Bulgariarddr), E 81 (Bucharest — Cluj Napoca -
Ukrainian border), E 576 (Cluj Napoca — Suceavah7B (Bistrita — Chichg), E 671 (Timgoara —
Oradea), E 673 (Lugoj — llia).

The length of national and European roads withindtudied area is about 4178 km. National
roads are mostly modernized (88%), 11% have ligphalt envelopes, and 1% are not modernized.
Generally, the technical situation of national oa#l roads could be considered good. Average densit
of national roads is 5,1 km/100 knbelow the average per country (6,6 km/100¢)krSalaj, Alba,
Mures and Satu Mare counties have higher densitiestti@national average.

The problemsof the national road network consist of: lack ahatorway network, existence
of portions of the national national roads requgjrimworks for the improvement of transport
infrastructure, insufficient links by national r@adetween counties, lack of direct connections
between the county roads and the national onescehngers of communes, or between villages
belonging to neighboring communes, unequipped pagger railways, low number of rings around
settlements, directions that do not provide annagiticirculation capacity.

4.1.2. Railways

The studied area has railways totalizing a lendtB,865 km, out of which 25% electrified,
78% one-rail, 21% two-rails and 1% wide rail. Themge density of railways is 44.7 km/1000°km
less than the average per country (46.4 km/100%).kfwad, Bihor and Tingi counties have higher
densities (over 60 km/1000 K
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The studied area is crossed by the following mailways, also considered international: line
200 (Brgov — Deva — Arad — Curtici), line 300 (BucharesBrasov — Cluj Napoca — Episcopia
Bihor), line 400 (Brgov — Deda — Dej — Baia Mare — Satu Mare) and lid@ @ucharest — Craiova —
Caransebe— Timisoara — Jimbolia)

The problemsof railways refer to: need for modernizing mosttém, lower speeds than
European standards due to advanced wearing ofayslwdecline of railways transport favouring
national road transport, existence of sectors &fteby floods, landslides, crosses with nationabieo
without automated signaling, reduced number of ypakses.

4.1.3. Navigation

Bega Canal is the only navigable route within treaafrom the portion upstream of Tioara
City down to the Serbian border. The canal is 4dblong, 30-45 m wide, and 15-20 m deep.
Navigation started on this canal along with theatiom of the hydro-technical node g&. The main
issue is that the navigation on the canal is stopakecting the connection with Danube harbours.

4.1.4. Air routes

The Romanian portion of Tisa RB is served by therlmtional Airport Timgoara — Traian
Vuia and by 6 regional airports in the countiesdBjiBaia Mare, Satu Mare, Arad, Mgreand Cluj
Napoca. With respect to services and endowments,the international airport and the other ones do
not meet the European standards.

4.1.5. Border crossing and checkpoints

According to Government Ordinance no. 105/200%ethes several border crossing and checkpoints
open to international traffic within the studiedar

Road:Petea, Bar, Varsand, Cenad, #tllac, and Turnu - Hungary

Railway Carei, Episcopia Bihor, Curtici - Hungary, Camymg la Tisa, Valea Yeului - Ukraine

Road and railwayValea lui Mihai, Salonta — Hungary, Jimbolia +t#& Halmeu - Ukraine

The customs from most border crossing and chectgaire not endowed according to the
international standards for developing safe androtbed customs activities.

The free zoneCurtici —Arad, the only one in the West of Romaricanded by Governmental
Decision in 1999, has an area of 90 ha and condidtgo 2 parts: a 75 ha land near the city Curtici
between the railway to Hungary and county road 79#@ a 15 ha land in the West of Arad City,
close to the airport. The areas have all endownreqtsred for a proper functioning

4.1.6. Combined transport

Combined transport is represented in the studie dry 14 terminals with a relatively
balanced disposition: Alba lulia, Baia Mare, BigtrNorth, Cluj Napoca East, Deva, Glogp¥rad,
Mediss, Oradea East, Petea-Satu Mare, Semenicsdara South, Targu Muge Tarriveni West,
Zalau North and Turda. Among these, Tyoara and Cluj Napoca are the main terminals. Thiea ma
problem is the insufficient development of combitrshsport and required logistics.

4.2. Energy
4.2.1. Electro-energetic system

Sources used to produce electeoergywithin the Tisa RB consist of hydropower plants and
thermo-electric power plants. Counties using mdSiciently hydropower are Hunedoara (18

hydropower plantsP,,, = 484.7 MW), Cluj (7 hydropower planf3,, = 300 MW), and Bihor (7

inst
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hydropower plants),, =201 MW). Important thermo-electric power plante @n the counties of

Hunedoara (Mintia, Pageni) and Murg (lernut, Fantanele).

121 hydropower plantgurrently function within the Tisa RB, with a tbtastalled power over
1,571 MW, producing on average year about 3,036sa0ds Mwh/year. River basins with the best
endowment with hydropower plants and installed peveee the Csuri and the Murg

Main power transport networksover Tisa RB in a balanced manner and consist4fi0 KV
lines (LEA 400 KV — 867 km), towards Ukraine (Sibtulernut — Gdalin — Tihau — Raiori —
Mucacevo), Hungary (Sibiu — Mintia — Arad - Szeged220 KV lines (LEA 220 KV- 1554 km) on
the direction North-South &&j — Tihau — Cluj — Alba lulia - Mintia) or East-West (Miati—
Timisoara, Cluj — Campia Turzii — lernut — Ungheni - t&aele)

The company TRANSELECTRICA SA acquired full memlgosn the UCTE (Union for the
Coordination of Transmission of Electricity). Cowktien in synchronism of the LEA 400 KV
transport line Arad — Sandorfalva in 2004 markezldbnnection between the National Energy System
with the interconnected systems of the EuropeanfJobuntries.

110 KV distribution networkssupply transformation stations 110 KV/MT of the Nagl
Energy System (400/220/110 KV). System transforomastations within the area are placed around
the 110 KV networks and supply networks with aver@gwer from urban or rural areas. Average
power networks could have the reserve provided riptheer transformation station connected to a
different 110 KV source, or the average power lohrthe same station. Average powers are 20 KV,
10 KV and 6 KV. Average power networks are abowveugd in rural areas and underground in the
urban ones.

Low power distribution networksre above ground in rural areas (LEA 0.4 KV) aagieha
length of 39,328 km. Urban areas have undergroenaarks in the centers (LES 0.4 KV), and above
ground in the others. The length of undergroundvaets is 10.812 km. Low power distribution
networks are supplied by 20,216 transformationcstat

Electric energy consumptionis predominant in the industry (63%), while houddho
consumption represents circa 15%. The trend duthmg last years is to increase household
consumption (circa 10% yearly), mostly due to iasfag incomes of population.

. Number of Power sold in Percentage of household consumption
Electrica branch
customers 2004 (%)

Banat 837,218 3,847,753 25.88

Transylvania 1,101,673 3,996,908 24.24

North

Transylvania 1,075,111 4,309,219 33.42

South

After the accession of Romania to the European mJnRomania will use more energy.
Consumption will increase by 20% until 2013, reagh2970 kwh/person. The trend is underlined by
the energy consumption during the first trimestér20607, greater with 0,7% than in 2006. The
consumption by economy represents 64.2%, by pdpuolat 15.3%, the technological one — 12.7%,
and public lighting — 1.1%.

The mainproblemsof the transport and distribution of power are:

- Existence of settlements with powerless househaldsst in the county Alba, where 37 rural
settlements have no power and 90 are partiallywadpmostly due to the specific of Apuseni
mountains, were households are distanced one fnother.
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No. County No. powerless Nr. rural settlements Nr. urban settlements
settlements/ requiring extension of requiring extension of
households the network/ No. the network/ No.

powerless powerless

households households
1. Alba 37/915 90/408 10/3468
2. Arad 4/40 15/827 2/515
3. Bihor 2/44 39/919 1/386
4, Bistrita Nasiud 0/0 74/1689 4/226
5. Cluj 4/43 105/721 4/43
6. Harghita 23/1032 11/328 7/1394
7. Hunedoara 19/260 20/192 6/166
8. Maramure 0/0 44/1923 7/194
9. Mures 6/52 54/357 71497

10. Satu Mare 3/71 60/1300 3/637

11. Silaj 0/0 17/212 4/307

12. Sibiu 9/127 20/658 3/428

Increased degree of wearing of equipment, powaspart lines needing crucial fixing, old
transformation stations requiring re-technologmatnd modernization;

- Existence of classic, not insulated low power neks@bove ground;
- Rural lighting networks not modernized.

4.2.2. Natural gas networks and renewable energy seurces

After the 1909 discovery of natural gas in Europe,Sirmasel, Romania became first
European country with an industrial consumptiomethane gas.

Romanian portion of Tisa RB contains the most irtgpamatural gas deposit¢methane and
associated gases), situated mostly in Memnty, and areas adjacent to the counties Bidtkisaud,
Cluj, Alba and Sibiu. Deposits of oil-associategemwere found in the counties Satu Mare, Bihor,
and Timé.

A series ofmain transport pipedeave from the methane gas exploitations in Mw@unty
toward South, West and Northwest, supplying tha afeBucharest, Banat, and regions of Cluj, Bihor
and Maramurg The most important transport corridors are théeya of Mureg and Somsg forming
with the transport pipe between Satu Mare and shara a triangle surrounding the area of Apuseni
Mountains.

A series of pipes originate from this system angbguimportant settlements and areas (Cluj-
Napoca, Zalu, Zlatna). They are usually placed in the valleyghe rivers. In the area kg —
Boutari — Jupa a transect crosses South of Muadley, through the Iron Gate of Transylvania,ngo
the valley of Bistra toward the large consumersiftbe steel industry: Hunedoarail&, and Rgta.

Currently, natural gas is distributed to three gy settlements: those where distributions
started at the same time with the exploitation @thane gas (Transylvanian Basin), those where
important industrial facilities consume natural ,gaisd those situated in areas crossed by natusal ga
transport pipes.

Since 1990, consumers from the third categoryedda® become predominant. Lately, high
cost of investments and gas slowed the rhythmezitorg new distributions.

Natural gas consumers have undergone a serieamgformations: disappearance of high
energy consumers leading to a decreased consumplisgonnection of collective dwellings from
central systems and usage of micro-thermal plagitgyunatural gas (high disconnection percentages -
over 85% - were recorded in Baia Mare, Sibiu, Alllig, Bistrita, Satu Mare), use of natural gas for
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heating, warming household water and food in rarehs, and new industrial consumers benefiting
upon modern equipment, with high energy efficiency.

Transport and distribution technologies were moder) aiming to increase the functioning
elasticity of the entire system. The existence mdearground deposits of natural gases assures the
accumulation of natural gases during the summee. main underground deposits lie within Tisa RB
in: Sarmasel, Targu Murg, Nadg, and Cetatea de Balt

Law of Gases no. 351/2004 aims to establish a legalework required to develop activities
specific to the gas sector in competitive and ansnt conditions.

The number of settlements connected to natural syatems, as well as the number of
consumers, increase continuously, but less exmhsithan after 1990. Within the studied area,
settlements of Mukecounty are mostly connected to natural gas, falbwy those in Sibiu county,
plain areas of the counties Cluj, Alba, Hunedo®isfrita Nasaud, Maramurg and the region of
settlements in the Western Plain along Satu Maranisoara pipe system. Difficulties in assembling
the pipes prevent settlements from the mountaiasané the Western Carpathians from connecting to
the natural gas networks.

The annual natural gas consumption of Tisa RB é&it#.500.000 thousands’ nout of which
2,500,000 n°‘lyear is the household share. Counties with higisemptions are Mugeand Sibiu, and
the opposite situation is represented BiajS Regarding the percentage of settlements endawih
natural gas, the best situation is found in thenties: Murg-81%, Sibiu (studied part)-76%, Harghita
(studied part) — 36%, and Alba — 32%. The averageptire area is 31%.

The national natural gas transport system wasdoierected to the systems of the neighboring
countries (Ukraine, in the studied area), obtaimiatural gas supply from Russia, via Ukraine, alé we
as transiting of Romania in order to provide ndtges to countries of the Balkan Peninsula. Thetmos
important interconnection from Tisa RB is on theediion Hust (Ukraine) — Satu Mare. Through the
undertaking, measuring, regulation and redirectitation of gases in Medie Aurit, gases are
redirected to Baia Mare -a8nas and Satu Mare — Arad.

Currently, a pipe is under construction betweerg8dgHungary) — Arad, part of the gas pipe
“Nabucco” connecting the Caspian Sea with Centralope, crossing Turkey, Bulgaria, Romania,
Hungary and Austria.

Geothermal energyexists in the Romanian subsoil on large areas, eviiee geothermic
gradient, measuring energy accumulated undergreyoeeds worldwide average, as the maximum is
7 K/100 m in the North of the Western Plain.

If a certain geological structure (sandy soilsd#tone, cracked sandstone) contains water, this
is the temperature of the rocks where it is depdsitherefore thermal energy can be captured by
drills. The temperature of geothermal waters ramg#aeen 50...120°C, and depth of aquifer deposits
between 1 and 3 km.

Characteristics of main hydro-geothermal systeromfiVestern Romania

Hydro-geothermal Average depth of Average Average flow Total minerals in
system probes temperature of per probe water
[m] water [°C] [I/s] [mg/l]
Crisul Negru - Some 1500 65 10 3...11
Bors 2800 120 10 8...14
Oradea 2800 80 12 1...3
Mures — Crisul Negru 1500 6 8 2...5
Western Banat 2000 75 10 3...11

The high temperature of geothermal waters arouradi€x — Bay made possible for them to be
the first ones used in Romania for heating, and,afowvhile, directly as warm household water.
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Balneary and entertainment use is possible in hiated treatment bases in the resoditeB-elix and
Baile 1 Mai.

Based on the temperature of geothermal water, tlaeee different thermal valorization
modalities: greenhouse heating, household heatidgnsarm water preparation with heat pumps (30-
50°C); household heating and warm water preparatyoassociation with a top thermal plant for civil
and industrial consumers and greenhouses (50-888@jing in drying technological processes (over
80°C).

An example of using these geothermal waters isredffeby central heating provided to
consumers from Beg) where circa 1900 apartments receive circa 12,aB0000 Gcall/year for
heating and preparing household water.

Use ofsolar energyas thermal source implies an architecture diffefiemmh the buildings, their
orientation with respect to the position of the Saind additional insulation of buildings. In order
the solar heating equipment to function in gooddition, additional energy sources are needed
(classic or renewable). Currently, solar energyused scarcely, exclusively to prepare warm
household water.

Heating systems using solar energy can belong & antwo categories: passive systems
characterized by the fact that spaces are heatadaltyg, active systems that presume the existefice
mechanic equipments producing the circulation efttirermal agent.

Areas efficient in using solar energy within Tis® Rre those with a higher solar energy
potential (over 115 Kcal/cmz/year), depression ladh areas.

Biomassis an insufficiently used energy resource, exogptor burning vegetal waste and
wood (locust tree, poplar) in rural areas during tinter. Evacuation of vegetal waste along with
household waste represents a loss in all respésted dust resulting from cutting and processing
wood is dumped in rivers, leading to serious patut Only two settlements within the studied area
use wood waste for heating and preparing houselvalin water: Huedin (Cluj) and Gheorgheni
(Harghita).

4.3. Communication system

There are 1,500,000 fixed telephone accounts willsa RB (representing a density of circa
36 accounts per 100 people). Cord telephone dedi$igrs by county: it is higher in Sibiu, Tignand
Arad (21 — 24 accounts/100 people) and lower irghiga and Satu Mare (about 13.8).

Development in telecommunication technology matéf@shrough the installation of digital
telephone stations in most urban settlements, inesteby a network aligned to the international
standards. At the same time, a national networknafjisterial optic fibers interconnects the main
urban settlements.

Romtelecom started the regionalization of the tastn in order to become efficient. The
counties of Arad, Bihor, Hunedoara and Tgrare part of the Timiregion, characterized by a higher
degree of urbanization, a degree of telephony d%7 and a degree of digitalization over 50%. The
counties Timg and Arad have the highest telephony rates (30%urman and 10% in rural
environments), and a degree of digitalization ¢f70

In order to develop rural telephony in hardly asdads areas with scarce households (Alba
County) Romtelecom used a fixed radio access fivedelphony, providing complete access in a
flexible and easily expandable network.

Problemsof fixed telephony refer mainly to the poor deyatent of the network in the rural
areas, where numerous settlements lack telephoe® lFor example, 14 settlements in Ficounty
lacked telephony at the end of 2004. Cluj Countggnethough having the highest penetration rate of
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fixed telephony in the North-West region, has 9@lrgettlements without telephony. The counties of
Bistrita Nasaud and Satu Mare have a law penetration rate etiftelephony.

4.4. Water management system
4.4.1. Water and town infrastructure

The analysis of endowment of settlements with etnivater and wastewater sewerage
equipments reveals very different situations basethe living environment.

Water supplyin centralized system is provided for all 96 urlsattlements, but only for 55.7%
of the communes. The quantity of water introdugethe network is 374,641 thousand¥ymar, out
of which 87.7% in urban settlements and 12.3% iralrwnes. Drinkable water distributed to
consumers totalizes 277,849 thousan@yyear, out of which 85.3% in urban settlements Bd% in
rural ones. Cluj County provides and distributesdnsumers the largest quantity of drinkable water.

Problemsrelated to water supply refer to:

- Lack of central water supply for extended rurabare very low percentage (circa 50% of all rural
settlements) is recorded in the counties of Albesirifa Nasaud, Harghita, Hunedoara, Myre
Sibiu, respectively the Southern and Eastern pédiissa RB;

- Substantial drinkable water losses in the distidoutnetwork (circa 25.8% of the volume
introduced), due to advanced wearing and destruaifothe distribution networks, most losses
being recorded in the counties Hunedoara (43.8%) Blare (39.2%) andatj (37.2%);

Wastewater sewerageepresents a special problem of the area. Urb#ttersents have
sewerage systems, except for newly founded townsrddrea Nirajului (Murg), Sacuieni (Bihor),
Silistea de Sus, duti Maghery (Maramurg), Miercurea Sibiului (Sibiu), but the provision of
sewerage services in rural areas is totally urfaatisry. The treatment of collected wastewaters is
made in 82.3% of urban settlements and 2% of tted ames.

Problemsrefer to:

- Very low percentage of rural settlements benefitipgn sewerage systems, respectively 16.8% of
the total number of communes, low percentage ofncones with central drinkable water systems
(26.8%);

- Low percentage of wastewater treatment plantserrahnal areas (2%) compared to the urban one
(82.3%); lack of wastewater treatment plants in sarban settlements (13.2%) and most of the
rural ones (87.8%), among those with sewerage regstéhe counties Alba, Arad, Maramgire
Salaj, and Sibiu have no rural wastewater treatméanttp;

- Low efficiency (49.2%) of wastewater treatment psadue to inappropriate treatment processes,
lowest efficiency being recorded in plants from ttmunties of Arad (69.8%), Bihor (71.5%),
Maramurg (63.1%) and 3aj (77.4%); the part of Sibiu County within TisBRas wastewater
treatment plants with exceeded capacities duevaraed wearing.

4.4.2. Flood protection infrastructure

Floods, as a manifestation of natural hazards, ymed by waters during the exceeding
periods, are a constant phenomenon in Tisa RB.r Theation, size and general characteristics are
directly influenced by the physic-geographical dtods existent in the river basin.

Intensification of the destructive character of flenomenon has both natural and anthropic
causes, such as: torrential character of predimitsit reduced transitory capacity of maximum flows
through minor beds of watercourses, massive ddhdiess, inadequate maintenance of beds,
inappropriate placement of buildings in floodableas, clogged networks for collecting pluvial
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system, limited promotion of hydro-technical woeksd protection systems against floods.

The main areas with a high flood potential areesented in the following figure.

Historical floods originate from the following net) established through specialized analyses:

. . Year. of Probablhty of Main river Placement of Affected
River basin historical exceeding ff d I .
flood (0%) affecte nucleus counties
1970 1% Some Beclean, pus, Satu Mare,
Soma Tisa 5% Crasna Moftin Bistrita Nasaud
8 1995 5% Some Beclean, lpus, Satu Mare,
1% Iza Vad Bistrita N
10% ler Sacuieni,
1970 5% Barciu Salard Bihor
Crisuri 10% Crisul Negru Zerind
1% Crisul Negru Zerind :
1980 5% Crisul Repede | Oradea Bihor
1% .| Toplita, Glodeni Alba
1970 5% Mures, Gurghiu Solovastru Mures
1% Mures Arad
Mures 1975 2% Tarnave, Blaj ':‘/lrjrd Hunedoarg
3% Aries Turda &
1995 1% Aries Turda Mures
10% Mures Lunca Bradului Hunedoara
1970 2% Bega Balin Timis
Banat 1991 10% Bega Faget Timis
10% Timis Lugoj Timis

Themain flood protection works by river regularizations and dams within the Roraamart
of Tisa RB are:

- In the hydrographic space Somggupper) Tisa153 settlements, 74 industrial platforms,
about 129 km of railways, 186 km of national roat#%} km of county roads and circa 137200 ha of
land (out of which 17870 ha arable) are protectetiong the urban settlements, 6 are protected
according to their importance category (gorViseu de Sus, Negge, Seini, Dej, and Jibou), 5 belong
to a lower protection category (Sighetul Matieg Beclean, Msiud, Cluj, and SangeorzaB, and the
remainder is protected to an uncertain degree.

Under-dimensioned protection works needing stuthedetermine the degree of protection
were executed on the river lza, tributaries ofrikier Tur, the river Bistta in Bistria Mountains, the
rivers Dipa, Sieu, Somgul Mare in the area of Becleanafud, Sangeorz 8, Nimigea de Sus,
Nimigea de Jos, and Salva, the rivapus in the area of Remetea Chioarului — Recea, triagaf
the river Somg Mic around the area of Cluj County mountains, dhd river Crasha and its
tributaries.

- In the hydrographic space Cguri 157 industrial objectives, circa 264,000 ha otlatirca
59000 households, 174 km of railways, about 1,36k motorways are protected. Protection works
totalize about 1158 km dams, 183 km bank consatidaf 128 complex, nonpermanent
accumulations or polders, totalizing a protectiolume of 282 million m

Under-dimensioned protection works (circa 30 km slamd 48 km regularization) were made
on the rivers Tnot at Marghita, Gul Repede in Oradea City, lower course of the riBistra
downstream of Ciutelec reservoir and confluencén whie river Bargu, and the river Teuz. Areas
without protection works or having only local wortatally insufficient were made on sectors of the
rivers Bard@u, Crisul Negru, Crsul Alb, Calata and Secueu.
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- In the hydrographic space Muge— Aranca - Galaca 239 settlements, 381 industrial
objectives, 262 agricultural objectives, 69,000 tings, and circa 22,416 ha of land are protected.

Under-dimensioned flood-combating works with anernain degree of protection were made
on the valley of Niraj downstream of the city Mierea Nirajului, on the river Tarnava Mare around
the cities Medigand Copa Mica, the latter requiring rehabilitation, and on Muegound the city of
Arad.

- In the hydrographic space Bega-Tigimportant flood protection works exist: 550 km
dams, 480 km regularizations protecting an arearch 230,000 ha. Bega — TgCanal is considered
a flood protection work for the city of Tigoara; during the floods, the river Bega becometatary
of the river Tim§, influencing directly the high-water regime on #extor downstream of @ei until
the border. The main nonpermanent reservoirs s $pace are Cenei, HigjaPidureni, and Gad,
designed mainly to respect the border conditionsarimum flows.

Protection works on Bega Veche, in the area bordgited and border - Santandrei have a
high clogging degree of the lakes mitigating theoéls. On the sector border Tymara- Margina,
protection works are under-dimensioned on the sdgtoisoara — Topolo&t, those in the river basin
Topolowat and Bega Canal need rehabilitation, and proteetiarks around the city of Tigpara need
to be brought at the corresponding class of impoada

The situation of flood protection works in Tisa RBhe following:

Works for the regularization and protection of thatercourses beds

Bank protection Regularization of beds
River basin No. Length No. Length
(km) (km)
Soma - Tisa 2,623 561.8 357 691.4
Criguri 1,238 183.3 326 622.4
Mures - Aranca 1,760 557.6 611 998.3
Bega - Tim§ 950 143.1 55 480
TOTAL 6,571 1,445.8 1349 2,792.1

This category of works are made for the stabil@atcorrection, calibration and consolidation
of watercourse beds, to assure flow and speed toomgli According to the data presented above, dam
protection works are the best represented in S$drisa river basin, and regularizations of beds in
Mures - Aranca river basin.

Dams
Protected goods
. . Length — - —
River basin No. dams (km) Surfaces | Houses | Cities Industrial objectives

(ha) (no.) (no.) (no.)
Upper Tisa 43 236 - 6,013 3 3
Somg 94 446 - 25,063 13 71
Crisuri 217 1158 263,910 58,560 29 137
Mures - Aranca 210 804 22,416 68,959 55 381
Bega - Timg 70 550 230,000 63,881 19 46
TOTAL 634 3,194 309,326| 222,776 119 638

The dams are best represented in the basinssfriCand Murs.
4.4.3. Irrigation and drainage system

In order to remove negative effects of extreme alimphenomena (long term alternation of
drought and humidity excess periods on the samdsjaand prevent land degradation through
landslides and soil erosion in Tisa RB, land imement works — especially drainages (1,230,914 ha)
and irrigations on smaller areas (88,583 ha) wreewed.
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Irrigation works covered a reduced surface (4.3% of the arableacidf the area), by lots:
over 1000 ha (43,857 ha), less than 1000 ha (1% 8Bar local (31,395 ha).

According to data provided by ISPIF Bucharest, nadshe works executed on lots over 1000
ha are situated in the counties of Arad (23,059 hiais (7,216 ha) and Cluj (5,955 ha).

The irrigated agricultural surface in Tisa RB isafintompared to other areas in Romania.
There are areas with water deficit needed for crapd areas with irrigable agricultural potential
lacking endowments. Irrigated areas decrease alsocansequence of high costs for maintaining and
extending the existing systems.

Drainage worksexecuted to remove the excess of humidity covearaa representing 58.7 %
of the total arable surface, for lots: over 100q0ha36,481 ha), less than 1000 ha (66,816 hajoa |
(29,615 ha).

The analysis of the territorial distribution shothigt most of the works executed on lots over
1000 ha are situated in the counties of Arad (Z22Ha), Tim§ (437,998 ha), Bihor (170,648 ha) and
Satu Mare (232,873 ha).

The problems referring to land improvement works refer to: ursactory state of
endowments requiring rehabilitation and modernizatimpossibility of economically efficientization
of endowed areas, reduced usage of irrigation sysstdecreasing interest to extend such works.

4.5. Waste management

Wastes raise a series specific and relatively cemplf problems, as there is a trend of
increasing their amount and diversify their chaggstics, as a consequence of development and
diversification in industry, agriculture and dueurdanization. Waste management in Tisa RB takes
place according to Waste Management County Plans.

4.5.1. Household waste management

Urban waste management in settlements within théiexd area, both urban and rural, takes
place according to Governmental Decree no. 87/2@@pyoved by Law no. 139/2002, with the
assistance of public health services. Eliminatibhausehold waste takes place by depositing on soil
as both urban and rural settlements are endowddheiisehold waste deposits.

Based on the analysis of data on piheduction of urban waste per persaounties within the
studied area were grouped in three categories. Midstn wastes are generated in the counties of
Arad, Hunedoara, and Sibiu (over 550 kg/personjyesnd least (250-400 kg/person/year) in the
counties Bihor, Bistta-Nasiud, Cluj, Alba, and Tingi

The situation ofurban wastedepositsin Tisa RB is very diverse according to environtaén
reports (2003 — 2005).

Urban settlements have household waste depositsndmt of them lack endowments and do
not comply with the existing legislation, and sorhave no available stocking capacity. The
modernization of the waste management system rsissfarted. The number of urban settlements
benefiting upon ecological platforms is very lowr@§@ea, Arad, and Sigfuara). In order to organize
county-level waste management, in some cases @rasgitions were built (Chineu-Cri, Arad
County). Also, few municipalities base waste managg on public — private partnerships: Oradea,
Arad, Targu Murg, and Sebge Modernization or closing of urban waste managent®posits in
noncompliance with European standards received@egeriod until 2012, according to Directive no.
1999/31/EC transposed in the national legislatyp®Gbvernmental Decision no. 349/2005.
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Rural household waste platforms/deposits are eslenl by a Decision of the Local Council,
but in most cases they are noncompliant, and le&wironmental pollution. Also, there is no public
waste collection system. Rural household waste siespnot modernized must stop their activity by
20009.

4.5.2. Industrial and dangerous waste management

The main types of industrial wastes are: mininggues, thermal power plant cinders and
ashes, industrial wastewater treatment muds, amdragbandry wastes.

The analysis of production and distribution of iatlial wastes points to counties generating
large amounts @aj, Hunedoara and Alba), or have large areas oedupy these wastes (Maramgire
and Alba).

There are numerous industrial waste deposits wtirenmental impact in Tisa RB. Based on
the development or dropout in economic activitieat tgenerate waste, some of them need either
modernization and ecological reconstruction, osiclg and environmental restoration of the affected
lands. Most of these deposits are in the counfiddasamure, Alba, Mure and Hunedoara.

Dangerous industrial waste deposits (mainly gargjoek-piles, mining decantation ponds,
uranium stock-piles, chemical industry waste) aradequately managed, and most of them are
situated in the counties Alba, Arad, Maramyrelarghita, 8laj, and Hunedoara. Municipalities
Oradea and Tirgoara are endowed with incinerators for dangeroustesa

In some cases, industrial wastes are depositedixadmlatforms, close to household wastes,
contributing to increased environmental pollutiohthey are noncompliant, and could generate
inflammable, explosive or corrosive mixtures.

The mainproblemsrelated to waste management refer to: noncomptialfeection/ transport/
depositing practices affecting the environmentc@taent in vulnerable areas (close to dwellings,
surface waters, entertainment areas), sometimesgeigible degradation of lands where they are
deposited, landscape changes, and visual discomfort
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5. ECONOMY

The economic peculiarities of the Tisa hydrogragi@sin region from Romania are the result
of the interference of some major factors, amongckvithe following can be mentioned: natural
resources, anthropic potential, tradition and raméctors (political and social).

The economy from the geographical area of the Ryshographic basin is the most complex
of the Romanian space. This situation is due tddhewing attributes:

- the age of industrialization, which started lie tL8-19" centuries, with the construction of
railways since 1856, together with the implementatf advanced agro-technical methods;

- the economic development, and then its profil@s formed in concordance with the energy
and raw material resources, which are very divdrsein small quantities;

- the industrial landscape has suffered transfooms closely-related to the phases of
evolution:the manufacture an extensive agriculture stdgem the 18-19" centuriesthe start of the
industrial activity stagewhen the first industrial nucleuses appear inl#fecentury (Gugsti-Timis
County, Poiana Codrului - Satu Mare County, Oradsad, Targu Murg), as well as the first
intensive agricultural exploitationthe capitalist industrialization stagérom the first half of the 20
century, when a series of industrial areas are ddrrBaia Mare, Deva, Hunedoara, Arad, Joara,
Sighisoara, for the textile industry, Turda — Cluj, fdret building materials industry, ceramics,
glassware etcthe centralized development stage a nationalized economy, with the inhibition of
private initiative, without any relation with resoes, traditions, regional specificity. The resufis
the extensive development of industry, each towvingaits own ‘industrial platform’, nowadays,
huge ‘grey zones'the stage after 1990vhen, after a free fall of the industry and agjtizre, the
restructuring and re-conversion followed, with ausius running and the appearance of the ‘services
economy’.

Currently, the region has a slightly-upward ecoiwotrend. Except for Bucharest, this region
registers the greatest economic and gross donmsticict growth rate.

5.1. Agriculture

The primary economic sector — agriculture — refidaithfully the macroeconomic and social
problems of the region. The main premises in theeld@ment of this economic branch are:

* The lack of large and very large properties in npast of the region, with the exception of the
Banat Plain and Hills and of some properties ofuabib0-300 ha, which represent the
nucleuses of modernity for the field agriculture;

 The forms of co-operation between producers aiklitie-developed; they exist, but the
tendency is that each agricultural exploitationt wwants to produce as much as possible from
its own necessary products, as a reflex of sulnsistagriculture;

* The labour force has reduced dramatically andbstsmtially aged.

The landed stock structureis different, depending on the particularitieseafch county.
Thus, the ratio of the agricultural area is abdwe @verage in Tirgi(80.7 %), Satu Mare (71.9 %),
Bistrita-Nasaud (66.2 %) and Arad (66 %), counties situated Imost the Western Plain, a
subdivision of the Tisa Plain. In the counties wiktended mountainous areas, the ratio of the
agricultural lands is below the average: Hunedd4@a%), Maramurg (49.4 %), Alba (52.7 %) and
Bistrita-Nasaud (55.8%).

In these counties, the ratio of forest lands exsdayg far the average value of 30.6 %:
Maramure — 45.8 %, Hunedoara — 44.8 %, Alba — 36.5 %, Heagh35 %.

If the agricultural lands structure (5,109 million ha) is taken into consideratiorg tireatest
ratio (49.8 %) belongs to the arable lands — 2/adkon ha, followed by pastures (30.5 %) — 1,558
million ha, hayfields (17.7 %) with 0.902 millionahand only a little more than 100,000 ha to
vineyards and orchards (2 %). Naturally, the nodended areas of arable lands belong to the
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counties situated in the plain area: Satu Mare.% 89out of the total area of agricultural landsni

— 75.9 %, Arad — 68 %, Bihor — 60.9 % and Mure53.6 %, while the most extended areas of
orchards appear in BigiNasiud — 3.1 % out of the total area of agriculturalds, Satu Mare — 2.5
%, Maramure and Slaj — 2 %, and those of vineyards in Satu Mare5-%, Bihor — 0.9 %, Arad —
0.8 %, Alba —1.4 % andatyj — 1.1 %.

The cultivated lands structure is somehow unadapted to the requirements of a mode
agriculture, having a ratio of more than 63.9 %afuhe total arable land cultivated with cerealgh
small productions per hectare, between 2,000 a6@03kg, in the conditions in which a modern
agriculture requires the extension of the landsvatkd with technical crops — sugar beet, oil fdan
textile plants, medicinal herbs, and with thosedus® sustaining the animal breeding sector, the
fodder crops, whose ratio in the agricultural larmisst oscillate between 30-35 %.

Out of the total cultivated area, which is morartt2,338 million hagerealsrepresent 1,495
million ha, meaning 63.95 %, while maize (764,633 is almost in equal proportion with the straw
cereals (wheat, rye, barley, oats) — 731,046 ha.

The maizegrowing has a high frequency, maize being alsodaldér and technical plant (for
oils). Its production exceeded 2.7 million tonesthvan average of 3,600 kg/ha. Productions which
exceed the average were recorded in Cluj — 3,888%kdlba — 4,101 kg/ha, Satu Mare — 4,317 kg/ha.
Global productions which amounted to 300,000 tomere recorded in the counties of Mgrérad,
Bihor and Satu Mare.

The production obarley, two-row barley and oatsxceeded 61,100 tones, on an area of
309,008 ha and an average production of about X80@. The counties of TigiSatu Mare, Bihor
and Mure are the most important producers, with productiwhich exceeded the average value per
hectare.

Theoil technical plantsmainly sunflower and soy, were cultivated on esaadf 148,712 ha,
the production being of 224,248 tones, the greatiyers being the counties situated in the plain
areas — Arad, Tingj Bihor and Satu Mare.

Thetechnical plantsflax and hemp, totalize only 1,087 ha of systeenatops, out of which
738 ha are in Arad and small areas in Satu Margl-ha, Mure— 142 ha, Bihor — 30 ha.

Due to the lack of mechanization in agricultutes tultivation ofsugar beeffaces a major
decrease, being cultivated on only 1,356 ha, itglyction exceeding slightly 379,000 tones. More
extended areas are cultivated in Mure3,008 ha, a situation explained by the preserfice sugar
factory that stimulates the cultivation, Satu Mar&,828 ha, Cluj — 1,619 ha, Bihor — 1,735 ha and
Arad — 2,069 ha.

Potatg a food, technical and fodder plant, is cultivatedabout 122,491 ha, its production
exceedin 1.7 million tones. The great producergteeounties of Cluj, Bihor, Satu Mare and Mure

The vegetablegproduction exceeded 910,000 tones and the cudtivateas occupied more
than 73,000 ha. The counties which are vegetalddemers by tradition are Arad, TignCluj, Mures,
Bihor. They have fertile alluvial soils in the meads of the Murg River, Somg River and the Cgi
rivers, the possibility of stimulating the plangring in heated greenhouses and a high ratio of
consumers from the urban areas.

Closely-related to the importance of the animalebling sector in an advanced agriculture is
the fodder cropsgrowing, which totalized in this region areas obrm than 468,000 ha and a
production of about 2 million tones. The great proets are Bihor — 333,000 tones, Tgmi287,266
tones, followed by Arad, Hunedoara, Clufilé&, Alba and Mure, with productions of 130-140,000
tones.

Fruit treesare cultivated on areas that totalize 743,338within the systematic orchards.
Beginning with 1990, the area decreased continyauwsil 2003, after which it maintains at constant
values. In 2004, the production was 434,384 toiié® greatest productions are obtained in the
counties with a strong fragmentation of the relgef,hills with soils of medium fertility: Cluj, Bigta-
Nasaud, Maramurg, Satu Mare, Murg appearing somé&uit-tree zonesBistrita Hills, the western
and northern peripheral hills of the Samlateau, the GQadepression zone (TtirTarna Mare,
Batarci), Simleu Depression.
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The structure of the production is dominated pples, with 59.3 %, followed by plums —
23.4 %, pears — 5.8 %, sweet cherries and sourieber 3 %, nuts — 2.7 %, strawberries — 2.5 %,
peaches — 1.7 %, apricots — 0.7 % and other tyjpiegits — 0.9 %.

The ratios oscillate depending on the county, rssequence of their specialization depending
on the pedo-climatic conditions and traditions. §hine Satu Mare county is specialized in growing
strawberries which detain 24.3 % out of its total productiéior apples the following counties are
very important: Bistta Nasiud, where the ratio of the apple-tree is 82.2 %iuS+ 84.3 %, Murg—
83.1 % and Maramuge- 76 %. Foiplums Arad county - 44.9 % out of its production, T§mi52.3 %,
Cluj - 34.4 % and Satu Mare — 39.1% stand out.ffeaches and apricat8ihor — 14.5 % out of its
total production, Timi — 5.4 % and fonuts Hunedoara 8.54% ifj 4.4 % and Alba 4 %.

The area of fruitfulvine is of 24,694 ha out of the 30,719 ha cultivatedhwiine. Vine
growing has old traditions and thus, seveiatyardshave developed throughout timiérnave, Alba
lulia, Arad, Sitmar (Turulung, Viile Satu MareQradeg (Valea lui Mihai, Diosig, MarghitaBistrira
(Lechinta, Teaca). Out of this area, 55.9% are lands oedupy grafted and native vine and 44.1 % by
hybrid vine. The most extended areas occupied vifith appear in Arad — 2,573 ha (90.6 % out of the
total area), Timi — 2,273 ha (80.9 %), Alba - 3,568 ha (86.8 %), &ur 1,154 ha (79.3 %) and Sibiu
— 1,095 ha (80.5 %).

The production amounted to 105,000 tones, outlithv51 % belonged to the noble vines,
with the remark that, from a quantitative poinvaw, noble vines give smaller productions.

Theanimal breedingsector has recorded a constant regress after 4988gards the number of
the domestic animals and the general and speeffisity (UVM) of animals per area unit.

The animal breeding zoning is related to the ndtoaditions, due to the succession and ratio
of the landforms, which influences the specifiofythe fodder reserve.

Thecattle stock is slightly below one million heads (954,0afBe number of cattle recording
the greatest regress. The greatest stocks appetreirhilly counties: Bihor — 107,000 heads,
Maramurg — 104,000, Cluj — 86,000, Mure- 82,000, the counties situated in the plain aheasng
surprisingly small effectives: Arad -59,000 healimis - 60,000, Satu Mare — 64,000 or even in some
hilly counties such asatj — 57,000 and Sibiu — 48,000.

The number ohorsesincreased slightly due to the insufficient meclkahon of agriculture,
amounting to more than 234,000 heads. There amraestuds in this region (Izvin, Bpda, Balc,
Beclean) and also stallion deposits (Arad, Targueyju

The number oSheep and goatBas also decreased in this region up to 2,74liomileads.
The most numerous are in Sibiu — 345,000 headsegMuB03,000, Alba, Bistta Nasaud, Cluj and
Maramureg, with 224,000 -270,000 heads and in the couniigsted in the plain area: Tigmand
Arad, with 337,000 and 240,000 heads.

The number oSwineexceeds 2,608 million heads, having an averagsityest 102.6 heads
per 100 ha of arable land, a value above the cgardverage. Greater densities appear in the asunti
from the Transylvanian Plain: Cluj — 144.6 headelP@ ha of arable land, Alba — 163.2, Bistti
Nisiud — 227.9 and Muge- 129.4. Their foddering is complex, consistintpei in cereals or potatoes
and beet in the counties of Harghita and Maragure

The varied pedo-climatic conditions and the rdkelfto specializations in animal breeding:

* In the mountainous areas — the Apuseni Mountaingg © Gutai 7ibles and Bargu
mountains the cattle and sheepreeding, whose foddering is based on naturaktads — pastures
and hayfields, is specific, with a specializatiormeat, wool and milk production. The amelioratidn
races, the modern agro-technics — the ameliorafigastures, the parcelling of pasturelands lati¢o
condition of quasi-intensive exploitation;

* In the depression and hilly areas from the gulfféspions situated in the western side of the
Apuseni Mountainghe conditions are more favourable ¢attle, swine and shedpeeding;

* In the plain areas — the Western Plain, the Muithe Tarnava rivers, the Sogneorridors
and the low hills from the Transylvanian Plaihis the domain o€attle and swinéntensive breeding
In these areas, the modern farms for breeding dsiana more numerous and in the valleys situated in
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the proximity of the big towns, pre-town agriculturedeveloped, consisting in providing fowl, eggs,
milk and meat for the urban areas.

Meat productiorexceeds 485,351 tones, out of which 48 % is p@28R2,005 tones), followed
by beef (27.9 %), fowl (15.1 %) and mutton (9 %hetlefore, it is a zone of swine breeding, existing
old traditions of processing pork: Sibiu, Salortamisoara, Medig. The counties situated among the
great producers are: MyreArad, Timk and Cluj. Beef is processed especially in Bihograinure,
Mures and Alba, the total production amounting to 139,8%hes.

For milk production important are the counties Bfhor, Bistrita Nasaud, Cluj, Maramurg
and Murg, counties with extended mountainous and high hitsas. In these areas, the production
recorded values of more than 1.5 million hl.

Throughout the Romanian Basin of the Tisa, the @&ctor has a contribution of 59.6 % out
of the total agricultural production, while the iamail breeding sector has a contribution of 40 %2%06.4
represents the contribution of the services fromcaljure. These values are above the national
average. High ratios of the animal production aeorded in Alba — 46.5 %, Bihor — 44.4 %,
Hunedoara — 42.6 %, Harghita — 41.5 % and Murél %.

The presentation, even concisely-made, of the nwaop cultures allows a series of
conclusions:

The region has an agricultural multi-specializatiothe entire range of products is produced;
cereals and fodder plants predominate.

The cultivated lands have continuously decreasegdprtant areas of arable lands are let ‘to
rest’, because their use is not profitable at thenant.

The production structure is not in concordancehwhie current tendencies of European
agriculture.

The mechanization is very precarious; investmenisbour per ha of agricultural land is high,
a situation which makes the domain unattractivateryoung farmers.

5.2. Industry

A primary defining characteristic of industry inet analyzed region is the one related to the
modification of the ratio of the different brancheghe industrial sector.

The major recoil recorded by the extractive industry is made ewideath in the sector of
energy resources extraction (coal, in the miningir® Ip-Srmasag-Voivozi, Tebea; oil, in the
Western Hills area — Suplacu de Barc Abramut etc.), as well as the metalliferous and
nonmetalliferous mineral resources (Baia Mare MinRegion, the mining exploitations from the
Apuseni Mountains — R@a Montard, Rgsia Poieni, the mining exploitations from the Poidtasé
Mountains — Ghelari, Telicu Inverior, Vadu DobriBssociated to the economic dynamics descendant
at national level, the electric power producingusitly also diminished the values of production, and
so, some units function with only 50 % out of thetalled power (lernut, Mintia). The same tendency
of recoil is associated to the iron and steel aethturgic industry, which has affected powerfutlan
traditional industrial centres, such as Hunedo@an, Campia Turzii. The machine construction
industry lost significant productive units, entyrelosed or found in a major process of reorgaitorat
(Cluj-Napoca, Satu Mare, Medja in the conditions in which, the national marlet different
products (heavy equipment, mining equipment, mactools) did not absorbed their overproduction.
Another industrial branch with recoil tendencieghe chemical industry, whose polluting valences
determined the shutting down or the drastic resncof the activity of some important units Gap
Mica, Zlatna, Baia Mare.

But a tendency of ascendant evolutiortan be also noticed in the case of some industrial
branches or some industrial units correspondingth® above-mentioned major reorganization
branches. At present, such a tendency is to beatbth the case of processing industry, on thesbasi
of the increasing number of small and medium eniggp and of their profitableness, but also as a
result of the removal of the production deficiescim the case of some industrial units. Thushan t
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case of chemical industry, the re-launching of padidn is notices in the case of some profile units
from Oradea, Cluj-Napoca, Baia Mare, T¢oara, Zaiu and Targu Murg which cover a large range
of specific products: varnishes and dyes, chenfeilizers, reagents, medicines, tyres etc. whose
market is found both in the region and at the matidevel or for export. An industrial sector wih
significant ratio and ascendant dynamics is repteseby the natural gas extraction, transport and
distribution, a situation which raises significgnthe region's value of the revenues, in the camdit
of efficient exploitation of the significant resaes from the Transylvanian Depression (Puini,
Sarmasu, Zau de Campie, Bogata, Sangeorgiu &ukre, etc.).

Currently, it must be noticed the fact that sonodapsation centres appeared territorially,
which attract the investments in the locationshef ‘greenfield’ type, usually farther from the tovam
of the ‘brownfield’ type, within the companies whibave been privatized.

Presently, the regionaidustrial polarisation centres are:

Timisoara — the most attractive as regards the privatisatiand the edification of a new
industrial infrastructure;

Arad — stimulated by an aggressive local managemerthaiiis managed to create industrial
parks that have become attractive for investorarfphceutical products, electrotechnical industry);

Satu Mare— a very good local management succeeded to tramghis city into a favourite
attraction. Its industrial park stretches over 80 h

Cluj Napoca-— after it has been ‘avoided’ by the industriainpanies for about a decade, it
has begun to recover the lost time after 2000 duihe offered attractions and the edification of a
friendly business environment. It sees great imaests in IT, communications, light industry, with a
industrial park which is still extending;

Oradea— a polarisation centre specialized in textileustdy, footwear industry, chemical
industry;

Targu Mure — taking the advantages from its favourable cépaition and from a varied
transportation infrastructure, after it had losisoof the representative industrial branches (&rath
goods industry), it managed to edify an attractindustrial park, specialized in furniture, food
industry, chemical fertilizers.

Some of the small-sized towns managed to becotractive for different industrial branches:
Blaj — for beer, textiles; Bista — automobile cablings, textiles, accumulatordaZa- textiles and
tyres; Sighetu Marmeei — with the presence of the firm Steilmann, wikinee factories and some
units from the furniture industry. Others, with noespecialized industrial profiles, not yet adapied
the current economic demands, face a descendalutienary tendencyStei,Vascau,Nucet, in Bihor
county; Sangeorz#, Nasiud, Beclean, in Bista Nisiud county; Esnad, Seini, Negghi-Oas, in
Satu Mare county; TeguAiud, Campeni, Abrud, in Alba county.

It also must be noticed that in the region, tleeeindustrial locations in which the infusion of
capital was made bgtrategic investors Continental and Siemens in Tygoara, Lafarge in Algl,
Leoni in Bistrta, Rambaxi in Cluj-Napoca, Steilmann in Satu Mare 8ighetu Marmiei, Nokia and
Ericsson in Cluj, and by autochthonous firms ad wéllarmosim in the basalt, marble and travertine
guarries, Stison — Poiana Codrului (glassware).

An important aspect is the fact that together wiith reorganization of the economy of the
great cities, dertialization of their economic profile took place, while in the case of the small-sized,
mono-industrial towns, the economic dynamics isatianary one, the economic profile induced to the
majority of them aims at specializations in textildustry, leather goods and footwear industrydfoo
industry, a fact which is reflected in the dysfuocs related to the labour force occupancy.

At the regional level, two main industrial regiocan be individualized, each of them with
several groups: the industrial region from the Sydwvanian Plateau and the Northwest and West
industrial region.

The industrial region from the Transylvanian Plateau associates the following industrial
groups:
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« The Tarnave groupspecialized in chemical industry — Tawani, non-ferrous metals
processing — Caja Mica (in decline), machine constructions— Megdieeramic materials and glass —
Mediss, Sighkoara, Taréiveni, textile — leather goods — Megliand Sighjoara, and wood processing
— Blaj, food industry — Blaj (beer);

« The group from the lower Atieand the middle Mugg with acomplex character of the
industry The following industrial branches are presentersital industry - Targu Muge Ocna
Mures, machines constructions — Targu Myréuilding materials — Turda, Campia Turzii, Targu
Mures, food industry — Turda (canned meat), Lydd sugar and Targu Mure— dairy and
sausages,electric power on the basis of natural asut — Cuci and Fantanele, wood processing in
Targu Murg, thermo-insulating woodwork — Targu Mgre

* The industrial group on the Sop Mic, on the axis of Cluj-Napoca — Gherla — Dej,
with a diversified profile chemistry of fine synthesis (medicines) in Cliggdca, paper in Dej, wood
processing industry in Cluj-Napoca and Dej, foodustry in Cluj-Napoca, Dej and Gherla, heavy
equipment — Cluj-Napoca, textile — Cluj-Napocagteimmunications — Cluj-Napoca;

« The Alba lulia — Selge- Petrgti group, of smaller size, concentrated on fine ceramics
in Alba lulia, wood processing — Sebpaper — Petgti;

* The non-ferrous group from the Apuseni MountaiPsva — Rgchita - Muncelu Mic —
Brusturi — Zlatna, has experiencadmassive reorganization and a gradual reductiorth& mining
and refining activitiesThe opening of the silver and gold exploitatifnmen Rasia Montara is a long-
term project.

The North-West and West industrial regionincludes several industrial groups:

e The industrial group on the Gul Repede with the following industrial centres:
Oradea, Aled, Chitag, Tileagd, Atileu. Oradea is the main industrial centre, hauegeloped the
electrical power industry, non-ferrous metallurgglgmina, chemical industry - varnishes and dyes,
organic products of synthesis, wood processingnritfire, leather goods and footwear, sugar, drinks,
spirits, beer and soft drinks. The abundance oédtone, marl and clay led to the development of the
building materials industry: Akel — Chitag, with cement, lime, calcareous amendmengt)ed —
refractory briks.

* The Baia Mare - Carei - Satu Mare groumcludes the industrial centres from the
Baia Mare Depression and from the lower coursén@Soma. The presence of the non-ferrous ores
in the Baia Mare zone led to the exploitation agithing the non-ferrous metals in Baia Mare. Other
industrial branches developed in the area areildefaia Mare, Satu Mare, wood processing, in Baia
Mare, Bixad, Satu Mare,aliti, food industry (sugar, oil) in Carei, Baia MamdaSatu Mare.

* The Arad — Timyoara industrial group very dynamic and complex, presents a high
attractiveness for the foreign capital. The progre$ some industrial units of long tradition is
remarked (the Wagon Factory Arad), but also theammce of some new industrial parks, such as the
one from Ineu, specialized in machine construatiolustry and electrotechnical industry.

Almost entirely privatized, the industry from thealysed region registers annual growths of
about 6-7 %, transforming the analysed region amattractive one for investors. Nowadays, even a
lack of labour force begins to be felt.

5.3. Tourism

Although there is a special attractive tourist ptitd as far as diversity and richness are
concerned, tourism remains a secondary economiclhydeing clearly surpassed by agriculture and
industry (with values of less than 2 % in the regiogross domestic product). Among the types of
tourism practiced in the Romanian basin of the Rézer the following can be mentioned: balneal
tourism, recreational tourism (winter sports, maimgering, speleological tourism, rural tourism),
cultural tourism and mixed tourism.

The tourist trafficin the region is modest (less than 2.5 milliorefgn tourists per year) and
points out a pronounced seasonality (a maximunumnser and winter). The origin of the foreign
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tourists certifies a majority of those coming fradtangary, Germany, Italy, Republic of Moldavia,
Austria, Ukraine etc.

The tourist material base (the tourist infrastrue)) with a certain dimension, structure,
complexity and territorial repartition (spread amcentration) has been conditioned in time by the
tourist potential, the historical and social-ecoimponditions. Its management policy was related to
orientations and tendencies, with its adaptatiothéofundamental factor — the primary tourist qffer
possessing natural and anthropic resources, witfiegent potential of attraction. The arrangemeint
the general and tourist infrastructure involve®dily into the attraction and the holding the teig;i
for different lengths of time, determining the tségrmation of the tourist resources in capitalizing
tourist products.

The current tourist material base is the resuthefevolution of the profile phenomenon and
activity for about a century (some of the hotelsvillas from the resorts are about a century old,
requiring ample measures of modernization or réhaton) and presents, depending on the
characteristics of the activities and their levietapitalization, the following types of concenioats:

a. Health resortscapitalizing the mineral and/or thermal waterapag which, the complex
resorts, with more than 1,000 places, stand oaile B-elix (6,070 places, the greatest resort with
balneal function from Romania), Sovata, Sangediiz BMai, Biile Geoagiu, Buzig, resorts with
capacities ranging between 100-1,000 places (Mangasna Sibiului, Ocn8ugatag, Bazna, Praid,
Toplita-Bradul, Vaa de Jos, Biaa, Biile Turda, Tasnad), small, local spas and localities with
unarranged balneal potential (Ocna MuKeojocna, Someni, Miercurea Sibiu, 8acea, Bile Calan,
Biile Lipova, Tinca, Boghi, Corund);

b. Climatic mountain resortand winter sports complexegrom the first category, some
resorts such as Bg@, Mogaa, Colibta, Straja, Muntele Mic, Semenic, BelStana de Vale stand out
and from the second category: Cavnic, Piatra FélgaRagor. Chalets can be also added.

c. Townswith different accommodation capacities and coxipfefrom the metropolises with
more than 3,000 places such as Cluj Napoca,sbena, followed by the other cities with the funatio
of county seats (Oradea, Aradirdu Mures, Deva, Baia Mare, Satu Mare, Alba lulia, BistriZaku)
or a series of other municipiums and towns (Swgmia, Medig, Dej, Sighetu Marmiei, Turda,
Gherla, Blaj, Taraveni, Campeni, Abrud, Sehe Huedin, Beig, Caransebge etc.), with 1-3
accommodation units of hotel type, with a lowermegof comfort ;

d. Rural settlementwith tourist boarding-housegrouping from several dozens to several
hundreds of places, from Maramgr€ounty (Vadu lzei, Botiza, leud,alsstea de Sus), Bista
Nasaud County (Anig, Lunca llvei, Valea Vinului), Mure County (Stanceni, Lunca Bradului,
Gurghiu, Sangeorgiu de Mu)e Harghita County (Praid, Corundazarea, Ditiu), Cluj County
(Sancrai, Bologa, Ciucea, Negreni, BelBaisoara), Alba County (Garda de Sus, Albac, deid,
Rimetea) etc.

e. Secondary tourist bases, from the category @klsy campings and chalets, are placed
along the thoroughfares.

The main tourist regions from the Romanian baéih® Tisa River are:

1. The Apuseni Mountains with an extremely rich offer for the recreationalurism

(speleological tourism, mountaineering, hikingafuourism), curative (thermal waters at
Moneasa, Geoagiu @88 Vata de Jos) and cultural (ethnography, wooden charche
monuments, medieval fortresses). The main toudaseb are GeoagiuiB Moneasa, V&

de Jos, Stana de Vale, Beiantanele, Bisoara resorts. It possesses great reserves for the
long-term arrangements (caves, gorges and dedilespgraphical resources etc.).

2. The Transylvanian Depressiorincludes the only authentic Carpathian basin, with

objectives important for the curative tourism (daktes and mineral springs - Sovata,
Praid, Ocna Murg Sic, Cojocna, Turda, Ocha Dej) and for the caltwne (diverse
objectives situated in towns: Cluj- Napoca, AlbhaluTargu Murg, Sighgoara, Bistria,
Blaj, Sebg, Turda, Dej). Small tourist bases are situateSamata, Praid, Bazna, Cojocna,
and Bizya. The geographical position generates intenssitriaurism.
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3. The Eastern Carpathiansthe western mountainside respectively, have grgdtoh
mineral resources (includes the Europe's most dgtbémmoffetic aureola), landscape,
climatic, hunting and cultural resources (the waoddurches from Maramugethe
ethnography of the ‘lands’ of @aMaramure, Nasiud, of the Szekler's territory etc.). The
main resorts are Ocngugatag, S&ngerorzaB Baia Boga, Cavnic, Mogga, Colibia,
Izvoarele.

4. The Western Hills and the Western Plapossess great resources of thermal waters, on
the fault network oriented on a north-south di@ttibetweerSatu Mare and Timgoara,
but also landscapes or anthropic objectives (metli®rtresses, churches, monuments,
ethnographic values etc.). As main tourist basesides the big cities (Tigoara, Arad,
Oradea, Satu Mare), resorts such aseBrelix, 1 Mai, Boghy, Beltiug, Tinca, Buzig
Lipova, Zaua Bi, Meseeni Bai etc. can also be mentioned.

6. CROSS-BORDER COOPERATION

The Romanian basin of the Tisa River is partialyegrated into three euroregions: the
Carpathian Euroregion, the Danube -sCH Mures - Tisa Euroregion and Bihor — Hajdu-Bihar
Euroregion.

6.1. Cooperations in the Carpathian Euroregion

As the official relations are concerned, they wiesditutionalized when the counties of Satu
Mare, Bihor and Maramugewnere integrated into th€arpathian Euroregion, in 1997. Afterwards,
other two counties from the Tisa basiria and Harghita, adhered to the euroregion. Sthea,
through the PHARE-CBC programme, the consolidatibthe relations were financed, through the
elaboration of the cooperation projects especiadifwveen the Satu Mare and Szabolcs — Szatmar —
Bereg counties, Bihor and Hajdu — Bihar respedivEirstly, joint seminaries on the theme of the
European integration were organized, but also ieffigisits, organized meetings at the county
councils, town halls and different specialized itngibns, having in view the identification of the
possible cross-border cooperation&ithin the euroregion, a partnership of collabanatiwas
concluded between the counties of Satu Mare anboBzSzatmar-Berge, in March 2000, which was
also extended over the Zakarpatskaja region inligctdhe same year (Interregio project).

Many brotherhood relations, collaborations andtjpirojects between several localities were
accomplished. Thus, out of 44 of such associate€igo localities 14 are from Hungary. Seven
localities from Szabolcs-Szatmar-Bereg have broibadl relations with the localities from Satu Mare
county, and with one they even have a joint projeictreover, the locality of Livada has an agreement
of brotherhood with Vinogradov city from the Zakatgkaja region.

In the last years, the cross-border relationsaftherhood’ type have increased between the
localities from the counties of the Tisa basingnfbased on joint projects of collaboration, mdst o
these localities being close to the border, anctities show a special interest from this poinviefv.
Regarding the brotherhood-related localities, théuSviare County sustains such contacts with 44
foreign localities, and 12 settlements from thentpulistinguish themselves with partnership relfaio
with 14 settlements from Hungary. Out of these Huian localities, seven are placed in the
neighbourhood county of Szabolcs-Szatmar-Bereg.obtite 12 settlements from Satu Mare, three of
them have relations, one having relations basedjoam projects, the others having mostly
conventional relations of brotherhood. One of tbealities, which has established relations of
brotherhood with a commune from Satu Mare, is mlaneéZakarpatskaja region from Ukraine.

The localities from Bihor County have partnersiefations with 53 settlements from abroad.
Out of these, 19 localities from Bihor have es&li#d partnerships with 28 localities from Hungary.
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Out of these 28 Hungarian localities, 13 are plaicethe neighboured county of Hajdu-Bihar, 6
localities in the neighboured county of Békés, and in Szabolcs-Szatmar-Bereg.

The most important stipulations of the bilatergtements existent between the analyzed
counties, which represent the basic documentseofithss-border cooperation organizations, are:

1. The convention of partnership concluded in 2000, between the counties of SaireMnd
Szabolcs-Szatmar-Bereg;

2. The INTERREGIO agreement was also signed in 2000, between the countiesatd S
Mare, Szabolcs-Szatmar-Bereg and the Zakarpatsdgi@n respectively and aims at the development
of the following collaboration domains:

- common borders and the belonging infrastructures;

- the construction of thé"EEuropean transportation corridor;

- nature, environment and water protection;

- economy and tourism;

- cultivation of common traditions of the nationials in the area;

- education and professional training.

In order to detail these possible collaboratidhe,conception and the strategy of developing
the joint cross-border region were elaborated 0320y the Zajarpatksaja Regional Council and the
Szabolcs-Szatmar-Bereg Agency of County Development

6.2. The Romanian-Serbian-Hungarian Cross-border lterrelations
in the Danube-Cris-Mures-Tisa Euroregion

The Danube-CgiMures-Tisa Euroregion has started to organize itselfiminformal and
consultative manner since 1992, but it exists inratitutionalized form only since 1997 (the exact
date of the euroregion foundation is November 2B7]1 at Szeged, and it was constituted as a result
of voluntary cooperation and association betweee ¢ounty/regional self-governments from
Romania, Hungary and Serbia-Montenegro).

The Danube-CgitMures-Tisa Euroregion stipulated from the very beginning creatiorof its
own structures of management, which meant espgdfadl forming of a common secretary. In 2000,
The Community Initiative Office of the Euroregionwas created, as an administrative body, directly
subordinated to the President’s Forum led by tlesiBent in duty. In the long run, besides theahiti
administrative units, other territorial units frddungary, such as the microregions from the Hungaria
participating counties, as well as the cities withunty district statute (Békéscsaba, Kecskemét,
Szeged) joined the euroregion. Many civilian, norggamental organizations also added, but also
other organizations, such as the universities ftloeregion, which have a direct participation ie th
decisional process.

The working groups are based on different domair®iaboration:

The economy, infrastructure and tourism workingugr,o

The town planning, nature and environment protectiorking group;

The culture, sport, civilian organizations and abproblems working group;
The international relationships, information andlpurelations working group.

In order to assure the financial medias the development projects taking place in the
euroregion and for supporting the Euro-Atlanticegriation, The Development Agency of the
Danube-Crg-Mureg-Tisa Euroregion — Public Use Societyvas formed, whose constitutive
document was signed on May 24, 2003 and on thiasioe the headquarters of the euroregion was
established in Szeged.

In accordance with the protocol of the constitutaf the euroregion, in order to accomplish
the purpose of cooperation, the signing parts ditmaamonizing the preoccupations in the following
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domains: economic relationstransport and communication infrastructure waqrksnvironment
tourism scienceculture educationcivic relations health and sport

For the whole DCMT Euroregion, the PHARE-CBC pamgme had, among others, the
following more important achievements:

- projects for transport infrastructure: the lématof a cargo terminal in Arad Airport, the
modernization of DN6 national road between Timiscand the border, the arrangement of the Cenad-
Kiszombor border pass point (which was opened @lsoto the lobby of the Italian enterprisers from
the region, who invested in the light industry, amahted to get to the border with the transports of
finite products without the deviation to Arad-Nag)ia

- flood-control in the valleys of the Grrivers, the localizatiorof a monitoring system for
measuring the water discharges and the settingradftaorological radar to work.

6. 3. Bihor — Bihar Euroregion

The Bihor — Bih&r Euroregion, which was formed doeghe collaboration of the Bihor and
Hajdu-Bihar counties in January 2003 (both belogdio the Carpathian Euroregion!) aim, in the
Agreement of Collaboration, at accomplishing tHéofeing concrete objectives:

- creating an efficient framework for cross-bordeoperation;

- achieving some changes of relevant informatiothi cross-border collaboration domain

and the assurance of access to this informatioaganany people as possible;

-collaboration as regards the environment and eaitstection, water management and flood-

control, attraction of investments in order to asdihe preservation and the improvement of

the natural environment and of the values of thirapic environment;

-growing the economic capacity of the region by ngsithe cross-border economic

relationships.

-developing some quality services and the partirefations between the organizations that

facilitate the economic activities;

-supporting the projects meant to assure the ecmndevelopment in some of the viable

domains;

-enlargement of the development possibilities o #ictivity of the small and medium

enterprises, facilitation of the cross-border iefet between them, promotion of some

products specific for the area of the agreement;

-using fully the possibilities offered by tourismdathe elaboration of some joint projects in

the domain;

-the creation of the social base of cross-bordéatmoration, which will also serve as a base

for developing the social-economic cooperation;

-granting facilities to the education institutiomem the Euroregion and offering support for

their professional cooperation;

- developing the educational and cultural relatibgsdeveloping the collaboration between

the nongovernmental organizations, developing smtations between the youth and sport

organizations;

- improving the health state and the social pratacsituation of the population who lives

within the Euroregion, as well as the quality af gervices from this domain.

As regards the cross-border relations with Tramsthra, Ukraine, we can say that,
unfortunately, they are not as functional as in ¢hee of the relation with Hungary. It is felt, for
example, the acute lack of a MaramuEeuroregion, although such intentions were expokdee
many times at the bilateral meetings between thddis of the territorial - administrative neightibre
units. After a long period of preparations, theropg of a new border pass finally took place betwee
Sighetu Marmgei and Slatina, using the bridge rebuilt over Tliga River.
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In April 2005, The PHARE-INTERREG Regional Office of cooperation between the
Western and North-Western Developing Regions froom&nia and the regions from the east of
Hungary opened at Oradea, which will set in thetaraspart of the country the PHARE — CBC
programme (Cross-Border Cooperation). It is corexias the same with the INTERREG IIIA
programme on the Hungarian side and it will be iggpin the counties of Satu Mare, Bihor, Arad,
Timis and the Hungariaounties of Szabolcs-Szatmar-Bereg, Hajdu-BihakéBéand Csongrad
respectively. The domains of the projects finantt®wugh these programmes are infrastructure,
environment protection, tourism, economic coopergticulture and civil society, a characteristic of
these two programmes representing the conditioth@fexistence of a project partnership from the
other side of the border.

7. TRENDS AND POTENTIAL DIRECTIONS OF DEVELOPMENT

Determination of strengths, weaknesses, opporagnétnd threatens as factors conditioning the
development of a territory is followed by undentigideterminations existing between these factors, i
order to identify trends and potential directiorisdevelopment. Opportunities, accounting for their
relationships with the other factors, are thosestitring the base of territorial development
strategies.

7.1. Social situation of the region
Demographic processes and phenomena
In order to prevent demographic decline in ideatifrisk areas, one must identify directions of
development focusing on:

- Policies for preventing the depopulation of theagrem the Center and South of Tisa RB affected
by important decreases of population;

- Diminish demographic aging process by stimulatiimthbrate either by facilities attracting young
labour force, or by presenting flexible opportuestiof professional development to women
concomitantly with giving birth to and raising athién;

- Improve access of rural population to health andcation services;
- Attract youth in rural areas or reduce their entigrg
- Create facilities for familial planning;
- Improve welfare and life quality.
Work resources
Convergence between priorities of economic stakkdisland local development objectives is
essential to the process of revigorating work resesl The directions of development will envisage:

- ldentify regional centers with developmental patdatto coordinate programs for developing
work resources, disseminate information and aco@ssulting services;

- Create jobs by: stimulating private entrepreneespecially small and average companies, grant
preferential credits, develop alternative sectorsehkploiting natural resources and stimulating
local crafts (agriculture, tourism, small industspecialized services in some urban centers);

- Synchronize periods of closures of mines with tha$edevelopment programs, especially
professional re-conversion, to create alternatbs;

- Develop programs diversifying professional quadifion, especially in the tertiary sector;
- Develop programs of active actions to combat uneympént;
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Develop informational connections (between educatend the labor market/ production
environment).

Social infrastructure

Strategic directions faeducationinfrastructure and services envisages:

e for pre-university education:

Constitute poles of the pre-university educatiotwoek both in the urban and rural environments;
Rehabilitate the infrastructure of existing edumatinits;

Reorganize education infrastructure and servicesral areas with a reduced number of pupils or
instructors;

Rethink the concept of “education unit” in concorda with modern requirements in order to
constitute campuses that could become socio-cultarders;

Assure infrastructure necessary to develop educatd distance communication and information
programs (use IT technologies and Internet).

e for university education:

Optimize the territorial structure of universityrgees and sustain a process of wise aggregation
of higher education institutions in university censt

Concentrate university activities in limited lo@ats - university campuses;

Improve educational (educational spaces, laboepriibraries) and social (accommodation
camps, commerce and public alimentation, healtlistasge, sport fields, entertainment and
cultural interest spaces within campuses) infrattine.

Directions for developindnealth infrastructure aim to improve the access of pdpadato

health services, as well as the quality and efiicyeof health services by:

Closing, transforming or restructuring non-perfarghhospital units and provide adequate funding
to stimulate the performance of hospitals;

Increase participation of the private sector tarficing health services;

Assure minimal medical services to administrateeitorial units without medical doctors,
medical cabinet or pharmaceutical point, and endoal medical cabinets with modern medical
technical equipment.

Housingtrends and directions of development refer to:

Short-term development of real estate investmdrased on urbanism documents, in favorable
areas at the periphery of large cities (Cluj-Napdamisoara), and long-term development of real
estate investments on available lots within avesige cities, by efficient valorization of the
residential space;

Reorganize rural and urban residential areas bgcitig European funds;
Improve living conditions for people with modestame (social/youth housing etc.);
Rehabilitate and modernize the building stock, ptamew construction technologies;

Correlate construction of buildings with provisiaf town and socio-cultural infrastructures
(cultural centers, libraries, stations, meetinges.

71



Pompei Cocean & Adriana Vartanoff - Coordinators

7.2. Spatial structure
Settlement network — poles and axes of development

Polycentric and balanced spatial development ofs#tdement network sets as main direction
the identification, formation, consolidation andadmeed distribution oflevelopment poles

Criteria used by European studies (ESPON 1.1.5irtwture the urban pole network establish
a hierarchy based on the size of population, atigwio be identified as Metropolitan Growth Areas
(MEGA) and Functional Urban Areas (FUA) the follogi categories of urban agglomerations: poles
of European importance (over 1,000,000 people)omaltimportance (250,000 — 1,000,000), regional
— (50,000 — 249,999) and local (20,000 — 49,999).

Accounting for the European classification and elationship with the rank hierarchy
established by Law no. 351/2001, the urban devedmpmoles proposed in Tisa RB are:

e National poles with metropolitan potential and tsaational influence- the cities of Timjoara,
Cluj Napoca (over 300,000 people, rank I) — centséth high attractiveness, situated on major
transport axes, with high economic level, well defl historical and cultural identity, able to dexel
metropolitan level tertiary services, and have aem influence;

e Over-regional poles with long-term metropolitan @utial and regional influence 3 cities: Oradea
(rank 1) and Arad, Targu Mugerank 1l) — regional centres (over 140,000 pegpha}h favourable
affirmation premises (airport, position on trans<@pean transport corridors, university educatioth an
several specialized “excellence” functions);

e Regionalpoles - 8 cities (50,000 — 249,999 people): Alba lulBsia Mare, Bistta, Deva, Satu
Mare, Zahu, Medig, Turda (rank Il), the majority being county seadtsportant economic and
administrative centres with extended influence, nemted to the major transport network. Baia
Mare and Alba lulia could be considered functionajpecialized (gates for tourist areas);

e Under-regionalpoles - 13 urban settlements (20,000 — 49,999 peopitgs - rank Il, average size
cities with a county balancing role, some with sgpeeconomic development, favorable positioning,
with a potential to decentralize/ de-concentragelatalize some functions;

e Local poles - 70 urban settlements (67 under 20,000 peophayll towns (rank Ill), with a role in
serving the rural space, very different levels ef@opment, implying specific orientations of local
territorial policies in order to affirm their rola revitalizing their polarized areas.

Proposed directions of intervention promoting pehftic and balanced urban development
aim to assume and consolidate the specific roksaoh pole of development, by:

- Strengthening metropolitan functions of superiobamr poles with metropolitan potential, by
increasing competitiveness (Tigoara, Cluj Napoca, Oradea, Arad, and Targu Mure

- Affirming and developing the regional role of urbpoles by improving the economic base,
environment, and services infrastructure;

- Consolidate local poles, small and average-sizesciby valorizing endogen resources, make
those in rural areas viable, promote economic difieation strategies;

- Promote cooperation between cities and neighbatng areas to strengthen functional regions
and supporpartnershipbased cooperation between urban centers;

- Assure a high level and a balanced system for sesvoffered to population by achieving the
minimum values of indicators defining urban setéens (according to Law no. 351/2001);

- Reduce uncontrolled urban sprawl by regulating midevelopment.

The directions of developing the settlement netweithin Tisa RB also account for:

- Territorial balancing of the Western settlementvmek (counties of Tim, Arad, Bihor, and Satu
Mare), by consolidating the polarizing role of shadties, forming more competitive urban poles,
in order to attenuate excessive polarization egeccby the city of Tigbara;
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- Identification of rural settlements with a potehfiar becoming cities in rural areas lacking urban
settlements (areas from the counties of Arad, jiBihor, Cluj and 8la));

- Develop rural settlements as polarizing, inter-camal centers;
- Develop settlements in the border area by promotigsborder cooperatignthe envisaged
sectors are technical infrastructures, tourismpnization of the cultural heritage;

Proposals for identifying and creating a hierarafyurban poles refer to the setting of
development axesorrelated with the followingnajor transportaxes European Corridor 1V, road and
railway, on the direction East — West throughoet outhern part of the studied area, the motorways:
Brasov— Bog, Alba lulia — Cluj Napoca, and Arad — Oradea, argress roads.

Built cultural heritage

Valorization of built cultural heritage, specifitraegic spatial development objective, could
be achieved by a creative management of the culhedtage and landscapes. Spatial sustainable
development should account for the cultural heetdry: major investment programs including
opportunities for its valorization, urban restrugtg programs €.g. historical centers of cities),
valorization of the heritage for the benefit of isty.

In order to better study, protect, conserve andnzd areas with a built cultural heritage, the
following directions of action are considered:

- Elaboration and approval of specific urbanism doents (Zonal Urban Plans of protected areas)
and afferent regulations, in order to institutetoiotected areas;

- Inclusion in urbanism documents of provisions asguthe protection and integrity of monuments
(specify type of activities, servitudes, permariatdrdictions);

- Studies and project for revitalizing and for thetainable development of valuable monuments;
- Establish cultural networks including classifiedmaments;

- Integrate cultural landscape in spatial planninkcpes;

- Education and instruction in subjects related ®dbnservation and promotion of the heritage.

7.3. Territorial and settlement infrastructures

Transport

The road networkwill be developed and modernized by means of tHeviing works:

- Motorways directions Constga-Nadlac, Timjoara-Stamora Morava, Zaliu-Sebg, Lugoj-
Calafat,Bors-Zalau, Turda -Fagaras, Petea- SuceaydMiresu Mare-Zaliu, Targu Murg- Sculeni,
Halmeu-SeiniArad-Deva Oradea- Arad andVarsad-Chiineu Cris;

- Express or 4-lane roaddirectionsBors- Zaliu, Timsoara-Nadlac, Zatu-Halmeu, Oradea -Satu
Mare, Baia Mare-Baciu, Sighetu Marmgei-Budeti, Moisei-Targu Mure, Dej -Targu Secuiesc
Chisineu Cris - Cluj Napoca, Deva -OradeandCenad-Timgoara;

- Finishing motorways for which contracts are sigrigers-Cluj, and Cluj -Targu Mure Brasov;
- Modernize national roads with inadequate infragtmeg

- The building of rings: Targu Muge East and South, Adjud, Reghin, MegliSighetu Marmgei,
Satu Mare, CRineu Cri, Zaku, Blaj, Bistria, Alba lulia, Dej, Oradea, Baiuand Cluj East;

- Rehabilitate local road network by works concernedmprove its viability, consolidate and
modernize all parts of county and communal roads.
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In order to makeailwaysefficient, modernization and extension of theastitucture will be made by:

- Conventional railways, with speeds over 160 km/heaisting rehabilitated sector&piscopia
Bihor-Cluj Napoca-Sighpara-Bucharest,Curtici-Arad-Simeria-Alba lulia- Brgov-Bucharest-
Constama, Arad-Timjoara-CaransehgCraiova-Calafat Oradea-Episcopia Bihor, Halmeu-Satu
Mare-Oradea-Cluj Napoca-Gtariu, Stamora Morava-Timisoara, Oradea-Arad, Satu Mare-
Baia Mare-Dej-ApahidaBrasov- Ciceu-Deda-Beclean pe Same

- Local interest railroads, new portion&alau-Cehu Silvaniei, Dej-Targudpus, Targu Mure-
Sighioara, Zaliu-Cehu Silvaniei, Baia Mare- Sighetu Manmeg Satu Mare-Petea

The development of road and railway networks vélicorrelated with thpan-EuropearCorridor
IV, crossing the area from West to East, in ordertégrate it in trans-European transport networks.

Directions of developing thair traffic network envisage the modernization of infrastructure,
protection of air navigation and serving by exigtiairports: Timjoara (international) and Arad,
Oradea, Baia Mare, Cluj Napoca, Targu Muind Satu Mare (local), as well as new airporbsiaa
Alba lulia and Bistria cities.

Rehabilitation of thenavigable networkwill propose the long-term reopening navigation on
Bega Canal, ameliorate navigable routes (Someer between the border and Dej, Munever
between the border and Alba lulia) and prospediivigding of harbours on Musgeriver (Arad, Deva
and Alba lulia), Someriver (Satu Mare, Jibou and Dej) and Bega Caniahigbara).

The following terminals will be modernized for tobembinedtransport network Alba lulia,
Baia Mare, Bisttia North, Cluj Napoca East, Deva, Glogp¥rad, Medig, Oradea East, Petea-Satu
Mare, and Semenic-Tigoara South.

The modernization dborder crossing and check poinia Salonta, Jimbolia, Halmeu (road)
and Jimbolia, Carei, Halmeu (railways) is a priorit

Energy networks
The electro — energetic system

Directions of development contained in the prograafisrring to power networks aim to:

- Launch the 400 KV line Oradea—Bekescsaba, (progrRNSELECTRICA for connecting the
National Energy System with the ones of the Eurngddaion), on the directions Oradea addb,
Arad —Nadab (simple circuit) and &dlab - Bekescsaba (double circuit);

- Modernize the command-control-protection-recordggtem and internal services for the system
stations Pesij Hijdat, Cluj-Floragti and Baia Mare 3;

- Modernize transforming stations to bring them toca@responding level by adopting new
constructive solutions for all power levels;

- Modernize average and low power networks by reptpalassic networks above ground, not
insulated, with isolated conductors, torsaded imaarand rural areas; modernization of public
lighting system;

- Connection of all households not electrified to plesver network in the next two years according
to governmental program “Electrification 2007-2009”

Natural gas networks
The directions of development, correlated with pleespective of increased gas consumption,
aim to:

- Extend gas distributions to new consumers, givendbacrease of industrial consumption and
increase in its profitability, higher storage cdpeas, and provision of imports;
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- Continued interconnection of transport pipes in Mational Natural Gas Transport System with
systems of neighboring countries: interconnectiarmdA— Szeged with Hungary through the
project “Nabucco”, new interconnection around Oeadgth networks in the Berettyoufalu area,
in order to assure 2 connections with the netwgskesns of Central and Western Europe;

- Meet conditions for an efficient use of natural :gasmpliance with existing legislation, gas
saving through a correct thermal insulation of émvelope of buildings, using highly efficient
equipment, reduce consumption by reconnect to althiermal energy supplies.

Renewable energy sources

The valorization ofjeothermaknergyis based on complex exploitation of geothermal vgate
from: Beiw, O, Baia Mare — Cavnic, Bazna — Cetatea de aBdlbplita — Lunca Bradului, and
Vlahita — Odorhei.

Use ofsolar energywill be possible by extending warm household wpteparation systems with
solar panels, especially during summers, in arese gxposed to Sun (plateau, plain).

Valorization ofbiomassis based on extending central or individual heptigstems, or those
using wood waste, especially synthesized wood tgelle

Communication system

Objectives related to communication and informatitathnology are included in the
Development Strategy of Romtelecom until 2008 amdsage:
- Increase digitalization of the network;
- Continue the process of increased the level ofpkwlry in settlements concomitantly with

improving services;

- Introduce new telephony services, broadband, Ietedata exchange.

The directions of development for this sector, aditg to the observed trends, envisage:

- Modernization by using optic cables, extend digitatworks, develop rapidly mobile telephony
and Internet telecommunications;

- Install tele-centers in isolated rural settlementerder to assure local, national and internationa
calls in fixed and mobile networks, Internet accesm-stop emergency calls, and fax services.

Water management system
Water and town infrastructure

The development of water and town infrastructukesgplace in accordance with the principle
of the National Water Strategy. The strategy fataimable development of public services related to
water supply and wastewater sewerage using caedaéquipment, aligned to the European concept,
Is based on: decentralization of public servicesreased access of population to public services
related to water supply and sewerage, attract ferizapital, and promote partnerships.

The improvement and development of water and tainastructure takes place by:

- Increase storage capacity for treated water;

- Extend and rehabilitate drinkable water distribatimetworks and wastewater sewerage in urban
settlements;

- Extend and create water supply and sewerage systemgal settlements (especially in the
Southern and Eastern parts of the area);

- Re-technologize, extend and create urban wastewattment plants.
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Flood protection infrastructure

The main directions of development in flood pratmttaccount for thdnitiative on the
Sustainable Spatial Development of Tisa/Tisa RBesin (Ljubliana, 2003), particularly provisions
referring to floodable territories. The vision dmetintegrate and transboundary spatial development
accounts for: the management of the water systemmelationship with spatial planning, the
conservation of rivers and lakes, the preventiofiooids, and the limitation of intensive land use

The new concept on works on watercourses constbatshe river and the corridor where it
manifests forms an ecosystem, where the works ditisfging water needs of users and for the
protection against floods must be harmonized witvirenmental requirements.

In order to eliminate/mitigate flood effects, theedtions of intervention envisage:

- Creation/restoration of flood protection works ine@s vulnerable to this phenomenon, in
correlation with the protection category of progetbbjectives;

- Maintenance and fixation of dams, regularizati@m] bank consolidations after the occurrence of
the phenomenon;

- Maintenance of watercourses beds (care for vegatatontrol depositing of wastes);
- Maintenance of torrential valleys through the restion of vegetation covering eroded versants.

Irrigation and drainage system

Potential directions of developing the irrigatiamdadrainage system are contained in the main
provisions of the Strategy on Sustainable Developgna Agriculture in Romania (Ministry of
Agriculture and Rural Development, 2004):

- Reopening of existing unutilized equipments (20081,
- Creation of newrrigationand drainage equipmen({d011-2025);

- Privatization ofirrigation equipmentsand transfer to the Associations of Users of Wéber
Irrigations;

- Rehabilitatarrigation and drainage equipments created and unfinishedglprevious years
- Elaborate local or zonal projects for eliminatihg £xcess of humidity;
- Attract private investments to this sector.

Waste management

Trends in this sector could be diverse in the cfasare, ranging from increasing the amount
of urban waste up to a decrease of amount andsitiverf urban waste in areas restricting activities
related to exploitation and processing mineral wueses (and due to using methane gas in the energy
sector).

The main directions of intervention, according tbe t orientations contained by
European documents on waste management, refer to:
- Modernization or closure of urban deposits in inpbamce with environmental exigencies;
- Integrated waste management by creating zonabphasf and transfer stations for extended areas;

- Modernization or closure and ecological restoratibtands affected by industrial waste deposits,
especially for dangerous waste;

- Reduce amount of waste by selective collectioryaléty and reusing; manufacture products that
do not result into noxious waste;

- Use wastes as a source of energy.
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7.4. Economy

7.4.1. In the primary sector

The current tendencies, but also the directiorisetéollowed in the primary sector domain are
the following:

- The perpetuation of subsistence agriculture, of [mwductivity, in numerous zones (the
Apuseni Mountains, the Transylvanian Plain, the SoRlateau;

- The drastic decrease of the agricultural populatioe to demographic aging and to the
migration for work of the people living in villagesiternational migration included;

- The increase of the waste agricultural land areas;

- The amplification of the agricultural land specidas;

- The drawing out of the agricultural circuit of semast fertile lands from the meadows,
depressions, terraces used for constructions diraiructures;

- Efforts for the creation of large agricultural peosfies, farms of more than 50-100 ha, by
concentrating the small properties, having in vithe development of a modern and of
performance agriculture;

- The agricultural specialization of the region id@ws:

e The Western Plairwith all its components:

o The high plains such as the Carei Plain, with sasalls, the Diosig, Oradea and
Miersig plains, the Vinga Plain, with arable larwdsich have a proportion of about
70-80%, is the domain of the grain crops, the itdhlsplants — sunflower, sugar
beet, tobacco, of the vegetable growing, of frreetand vine growing, which are
concentrated towards the western hillsides — thadAvineyard (Pancotdiria,
Ghioroc, Rulig, Lipova, Minis), with vine varietes such adsdard, red of Ming,
mustoasa of Niderat; the Teremia Mare Vineyard (Rg€¢ahe vineyards spread
from the North-West, from Oradea, Biharia, ValeiaMiihai, Ardud, Seini, Marghita,
as far as beyond the Intra-Carpathian Yoke, atsBanand Zaiu. Fruit tree growing
is specialized in thermophilous varieties — peee,tnut tree, peach tree and apricot
tree, with extended areas towards the margin ofvestern hills.

o The low plains, such as the SamEriu, Mures and Timi plains have been subjected
to vast damming and draining works of the swampyezp especially in the Tigi
and Arad counties, in the Teu, Hapie Virsand, Pognis, Ghecea — Jimbolia
systems. It is a grain crops domain — maize, offékdéeer plants, of intensive swine
breeding, of fish breeding, in large piscicultutamplexes. The richness of thermal
springs, which are due to the geological structarehessboard’ form of the strongly
faulted geological fundament, especially in thexprity of Oradea, Satu Mare,
Arad and Timgoara, the appearance of large greenhouses foralsgegrowing,
which is also practised in open-fields, especiallyhe Murg, Bega, the Csirivers
and Somg corridors, with fertile, alluvial soils. In the sthwest, in the SomdPlain,
the very extended strawberry growing appear asnaige specialization, an early
crop, which begins its fruit production at the megng of summer. In the animal
breeding branch, this area is the domain of swirte superior-race sheep breeding
(merinos).

« The western hilly stripformed by the CsiHills, is the domain of the fruit tree and vine
growing, which begin in the high plain, of potatugar beet, fodder plants, maize and wheat. The
ratio of natural hayfields increases up to 15-20%the bases of which the cattle and sheep breeding
has developed.

« The western depressiaorridors, which penetrate in a digitated form as ds the
interior of the mountainous mass — Vad — Borod,ugeZarand, Lugoj, are domains of mixed
agriculture, with a grain growing and animal bregdspecialization, with fodder plants, orchards —
plum tree, apple tree and nut tree (Nucet);
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» The Apuseni Mountainswith its platforms with extended natural pasturasd on
which, in the lower zones, potato and cabbage @tivated, is the domain of animal breeding — eattl
and sheep. Some fisheries capitalize the watersheneservoirs of the Grtil Negru River, at Vgau
and Fing, of the lada Valley, at Stana de Vale and Reméthe Somgul Mic valley, at Gitu, of the
Barcau valley, at Tusa.

» Throughout theSome Platform where the ‘Gate ofd&j’ is situated, from the Sorge
valley and from the Mugevalley through the ‘Iron Gates of the Transylvdnige penetrate into the
interior of the Transylvanian Depression. In them@&p Platform, consisting in a succession of
submerged, well-forested hillocks, plain gulfs amds, in a succession of cultivated plains and
deciduous forests (oak, beech, hornbeam), whichm fimgether a typical landscape — the Land of
Silvania — is the domain of a mixed agriculture. ctop growing branch, cereals predominate (wheat
and maize), the latter intercalated with hemp amcurbitaceous plants and leguminous plants for
beans (beans). The fruit tree (plum tree and ajpppée but also apricot tree and peach tree) amel vi
plantations are also extended. They are more explaod the southern-exposed slopes of the Gutéai
Mountains, towards the Baia Mare Depression.

» The Cluj Hillsare the principal domain of the maize crops, efdpple tree and pear tree
orchards, of the cattle and swine breeding. IrSthiae corridor, an intensive vegetable growing activity
has developed in order to supply vegetables foutban centres: Cluj, TurdgaCampia Turzii.

* The Transylvanian Plaim hilly zone of 300-400 m high, is the zone & grain crops
(wheat, barely, oats and maize) and of sugar bspgcially in wide and fertile corridors of the Mur
and Somg rivers, as well as of sunflower, tobacco, potatd perennial fodder plants. It is, in the
same time, a pastoral domain (cattle, sheep), Ibata swine growing, especially of Bazna race. In
the numerous fishponds, fish breeding is practisedwell as carp breeding, practised in water
accumulations called ponds. They appear on the dvalley (Mihesu de Campie, &ilui, Bujor, Zau
de campie, dureni), on the Fizevalley (Geaca, Sucutard, GhiriGhiol), on the Gdalin valley
(Suatu, Aruncuta) and on the Racilor valleya(thesti, Tureni, Turda);

» Towards the Eastern part of the Romanian Tisa Béag&ginning from North-West, a
piedmont stripspreads like a bow, in which depression corrigmsetrate: the QaDepression, the
Baia Mare Piedmont, the Baia Mare Depression, #py Depression, the d¢iud Hills, the Bistria
Hills and Depression, the Reghin Depression anchilie and depressions situates at the feet of the
Gurghiu Mountains. So, here it is, a territory watlsuccession of low heights, depression areds, hil
which bend westwards, and as a result, a relativafied structure of the landed stock: arable lands
(40-50 %), natural hayfields (15-20 %), vine andhards (10-15%). It is the domain of a diverse
agriculture. In the field crops, maize dominatessiies which wheat and oats, sugar beet and potato
are also cultivated. Orchards are territoriallyeexted all over the area: in the Baia Mare Piedmont,
the Lipus Depression, in the Bistd Hills and in the Reghin Hills; apple tree, plumet and pear tree
dominate. There are also punctiform sour cherrysameet cherry orchards (Cymaia, Nimigea, from
Bistrita-Nasaud county). Viticulture has old traditions, but daghe lack of labour force, the vine-planted
areas are reduced a lot nowadays; with high-dilmcisareas, the Bigi Vineyards include the Dumitra,
Bistrita, Viisoara, Lechita and Teaca areas, with superior varieties. Anioreding is diversified: cattle,
shhep and swine, but also some farms centred dimploreeding — Bistta, Baia Mare.

* The Eastern mountainous areahich includes the Neogene volcanic range ofQbge
—Gutéi -Tibles and Glimani — Gurghiu — Harghita mountains, as well las interne depressions of
Maramureg, Giurgeu and Ciuc, is a pre-eminently agro-pastboenain (cattle and sheep) and also the
domain of the forest fruits. In the depressiondaimois cultivated with very good results, but also
several vegetables (cabbage) and flax. Maize anehivban also be cultivated, but only in some
limited areas from depressions. Moreover, seveoal farms are also present: on thpls valley (at
Minget), the Firiza valley (at Blidari), theagana valley (at S$parna), the Niraj valley (at Campu
Cedtatii).

- Logistic support for agriculture;
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- Mechanization of agriculture and the use of chemjg@ducts and biotechnology in
agriculture;

- The increase of the ratio of ecological agricultpraducts;

- The creation of institutions with the role of opiaing the agricultural domain (associations of
producers, agricultural exchange, research and/atium centres for agriculture etc.

7. 4.2. In the industrial domain the following aspects are noticed:

- The regional industry registers, with the exceptioh oil, gas and building materials
exploitations, a quasi-stopping of the non-ferrdiesrous and coal exploitations from the
region, the mining zones being declared disfavoamtes: Campul lui Neag, Ipa$nasag,
Rodna, Baoga, Nistru, llba, Cavnic, Baia Sprie, Zlatna, exciptAbrud, for which the hope
for the exploitations from the high-disputedsRoMontari still exists;

- The reorganization of industry, materialized esglgci by the shutting down of the
unprofitable industrial units, meant deindustrialization with all its range of depressing
consequences — unemployment, social crises, pouarfsiendly economic environment, but
the recent industrial dynamics are, since 2000ymrésent, quite positive. Strategic investors
have already invested in the region: Continentdl Siemens in Timbara, Lafarge in Algl,
Leoni in Bistrta, Rambaxi-Terapia in Cluj, Steilmann in Satu Manel Sighetul Marmgei,
Nokia and Ericsson in Cluj, and so have some atftocious firms — Marmosin in the basalt,
marble and travertine quarries, Stison — Poianar@aid (glassware), Bentonita - Valea
Chioarului, Prundu Bagmlui — paper etc.;

- For the big cities, the reorganization of industihyough deindustrialization meant their
tertialization;

- The ‘haemorrhage’ of the labour force qualified different industrial branches, due to
premature retirement, reconversion or external amigmn;

- The incapacity of the existent industry to absohie nhewly-formed specialists in the
autochthonous educational institutes, which deteemi their migration or their
deprofessionalization;

- Re-defining the local specificities, both throudte ttraditional industrial branches and the
innovative ones, in a public-private collaboratiobusiness environment -university
environment-research centre. The examples are musiethe information technology and
informatics applied in diverse fields - Cluj, Tgoara, medical equipment — Satu Mare, Cluj,
clean technologies — Tigoara, Cluj, Bisttia. Moreover, the economic revitalization of the
mono-industrial towns is requiredStei-Vascau-Nucet in Bihor, SangeorziaB Nasiud,
Beclean in Bistta Nasiud, Tasnhad, Seini, Neggti-Oas-Satu Mare, Teiy Aiud, Campeni,
Abrud-Alba etc.

7.4.3. In tourism domain the tendencies and the directions of developmenthar following:

- The chaotic development, without an adequate gyateof the tourist bases and
infrastructures;

- The continuous degradation of the material basesadme resorts of tradition (Moneasa,
Sangeorz Bi, Geoagiu Bi);

- The reticence of the great investors in the tosestor;

- The degradation of the tourist patrimony, underithpact of the pression generated by other
types and forms of land use;

- The proliferation of the amateurism in arrangind amanaging the tourist space;

- The maintaining of the regional tourism in a sttevident economic and social inefficiency;

- Access infrastructures and auxiliary endowmentsvbehe level of the current requirements
of the world's tourist market;

- The existence of a tourist attractiveness potergigberior to other cross-border sectors of the
Tisa Basin;
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The affirmation of the rural tourism in the Land M&aramure, the Land of Og the Land of
Hateg, the Land of Bsaud, the Apuseni Mountains;

The tourist specialization of the region, as a pmynfactor of its competitiveness
(speleological tourism, curative tourism, cultutr@lrism, hunting tourism, religious tourism,
rural tourism, winter sports tourism);

The creation of a network of tourist bases, ablaorb the internal and external request;

An policy of attractive prices, correlated with sgoof the other players on the European
tourist market;

. In commerce and services domaithe following aspects are noticed:

The multiplication and diversification of activiip

The increase of the imported products ratio in canspn with the autochthonous ones;

The passing from the ‘boutique phase’ to the ‘smagket commerce phase’;

The improvement of the conditions in the developofgthe profile activities (sanitary,
manipulating and canning products);

The increase of the ratio in the economic proffléhe localities, zones and region;

The creation of some complex and modern infragtrest (wholesale trade centres,
supermarkets, distribution networks, commerce cleas)b
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8. SWOT ANALYSIS OF THE ROMANIAN TISA BASIN

NATURAL AND ENVIRONMENTAL FEATURES

STRENGTHS

WEAKNESSES

OPPORTUNITIES

THREATS

-Varied water resources (rivers, lake
underground waters)

-Rich mineral waters resources with
hydrochemical types

-The largest “moffetic aureole” in
Europe

-Thermal water deposits on the west|
part of the basin, as well as in the
Apuseni Mountains and in the
Transylvanian Depression (at depths
over 2,000 m)

-Relatively optimal density of the
hydrographical network with no
important dry or endorheic areas

-Good and satisfying water quality in
large area of the river basin

-Two water castles (the Apuseni
Mountains and the Eastern
Carpathians) as resources for the
hydrographical network

-Altitudes of over 2,200 m and a
relative balance among all main
landforms (fields, depressions, hill, al
mountains).

5Poor management of water resources

-Contrasting capitalising of mineral water
aleposits (high capitalising in some cases
no attention paid to others)

-Limited use of geothermal potential

-Incipient arrangement or no arrangemen
EIVers

-Areas with water deficit (e.g. the
Transylvanian Plain) caused not by its
absence but by its unsatisfactory quality

-Intermittent alimentation from rainfalls
causes high waters and floods (some of t
create real catastrophes)

t—%]nsufficient knowledge of water reserves
e karst, glacis, and the piedmont areas

-Large areas with relief on friable rocks
(marl, clay, sand) with major
geomorphological risks (e.g. landslides,
torrents, erosion)

-High relief declivity in the mountains and
the high hills areas are obstacles to anthr

rﬁ:&lpitalising
-Trends to an arid climate in the Banat PI

-Increased needs for drinking,
domestic, and industrial water as 4
resylt of future increase of the
%Egunomic and social standard of tf
region

itbét is vital for living and economio
and social development

-The existence of European
programmes and funds targeting
efficient water management, wate
alimentation of the settlements an
of economy (industry, agriculture,
tourism) with the necessary
guantities
I-rl]mprovement of water-catchment
supply, depositing, and of cleaning
technologies

-Reducing agricultural use of high
declivity lands works for introducin
these into the forested areas, with
high protection degree against
@sizsion and torrents

-Creating local, zone, and regional
fievelopment strategies makes

-Ensuring the region with a resource

-Quantitative reduction of water resources
aa result of irrational exploitation

]-é\legative impact on water resources as a
résult of poor exploitation and managemer

|-Catastrophic floods in the upper basins as
[fésult of abundant rainfall

-Local or zone water scarcity affecting both
population and economy

-Landslides and torrents in the areas with
friable rocks and morphological structures
{e.g. in the Transylvanian Depression)

-Inadequate land use types for certain
landforms and degradation processes
stimulation

-Global warming asks for economic
(agricultural, tourism) and social (behaviou
and environmental) adaptation measures

Quick climate change will generate laggin
iehind of anthropic adaptation

-Increase of unused land in the rural areas

-Spread of secondary vegetation with
economically poor composition, morpholog
and use index

as

—
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Variety of geological and

morphological structures with positiv
impact on landscape diversity as we
as on underground and tourist resou

-The river basin is characterised by
temperate climate with oceanic
influence, and thus with limited
excesses of the meteorological
parameters

-Local climate variety with impact on
agriculture, on the forested areas, an
on the recreation tourism activities

-Soil variety where all classes, types
and subtypes are represented

-Soil coefficient exceeds 90% and sg
fertility is over the average

-Varied forested areas in what their
composition is concerned (both
deciduous and resinous trees), over
40% of forested areas in the mounta|

-Many endemic and relic plants

-Forest steppes, hilly and mountaino
pastures with high ecological potenti

-Largely spread and varied fish and
fauna for hunting

-Highly rich tourist patrimony (caves,

mineral and thermal waters, gorges al

narrow paths, historical, religious, an
cultural objectives, monuments,
ethnography)

and in the south-west of the Transylvania
Plain

I—Clgmate processes included in the global

Sitmate changes in the latest 3-5 years
trend to a “two seasons” climate)
-Increasing erosion affected areas

-Taking out from the agricultural circuit of
the fertile soils in riverbanks, terraces, an
gepressions

soils
Il:fack the forested areas to their owners

to time and on small areas

-Winter mountain tourism is affected by
global warming

S o o
ﬂ_ack of strong legislation for capitalising
and protecting the forested areas

uicreased spreading of illegal hunting an
Hlshing

-No strategy for tourism development

-Insufficient and modest quality tourism
infrastructure

aotic exploitation of underground
resources

-No strategy for rational exploitation of

(droughts, frequent and intense storms, &

-Sequential and not generalised evaluatig

-Intense deforestation as a result of giving

-Planting valuable essences only from tin

possible an efficient and sustainah
management of the following
resources: forests, fauna, soil, and
underground ones

-European programmes ensure
financial resources for ecological
recovery of affected areas, for the
protection and conservation of stal
areas

iDetaiIed and coherent national ari

European environmental legislatio

-Institutions and organisations
involved into environmental
jorotection, conservation, and
recovery

eOrienting the economy of the
country towards the service sector

-Continuous increase of internal
tourists’ number

-A need for qualitative and
competitive tourism products

dPrice increase on the global mark
for certain metalbearing and
nonmetal products

Mining technology perfection

kDeficit ensuring population with local
agricultural products and loss of financial
resources in order to import them

-Deforestation induced ecological unbalan

ﬁgd fishing

-Settlements degradation as a result of air
&/ater pollutant indices increase

RAppearance of cumulative phenomena of
environmental factors degradation

-Attractive potential degradation

-Inefficiency of tourism as an economic
branch

-Transforming the basin in a tourist flow
transmitter to other destinations

-Certain underground resources (gold, salt
metalbearing substances) might leave the
basin if the negative effects of their
exploitation are still obvious (decantation
gtonds, cyanides, etc).

-Number increase and a negative impact g
fauna and on the species valuable for hunt

Ces
n
ing

and
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-Rich salt, gold, and nonmetal depoditmderground resources

-Natural gas, oil, bauxite, and coal

-A relatively high number of natural
parks and reservations

-Large areas with no pollution or with
very low pollution index

-Balanced environment on large are
-Water quality in class | and Il

-Air quality with a high purity index o
large areas

-Low sail pollution in the hilly and
mountainous areas

-No projects for ecologic and economic
management of parks and reservations

-Increasing number of critical and
unbalanced areas

and water pollution (Baia Mare, CgpMica,

éuflatna, and Rga Montarx)

-High pollution for certain river sectors (th
Sasar, the Ampoi, the Arig the Murg, and
the Some)

-The presence of standard areas for air, goil,

[¢)

SOCIAL SITUATION

Demographical phen

OF THE REGION

omena and processes

- Existence of areas where the
population decreasing trend is
replaced by an increasing one:
stationing and eventual increase
between 5 - 25% (central
Transylvania — Murg Cluj,
Bistrita-Nasiud, West of Timj
County, Arad);

- Lesser aging structure of
population, compared to the
national average;

- Areas with higher density of

area during 1992 — 2002;

Important decrease of population in th
area situated in the Center and South
Tisa RB (parts of the counties of
Hunedoara, Arad, Bihor,ij, Cluj, and
Alba), characterized by low values of

Decreases of population size in the entire Increased welfare;

4]

of

natural increase and high migration, that

could lead to demographic risk;

Installment of a slight ruralization trend;

Presence of an area with the eldest
population (demographically) on both

population: central and Southern

sides of the limit between the counties|

of

Adopt pro-birth rate policies.

Continued demographic decline trend.

Depopulation through massive emigrati
in some settlements undergoing
socioeconomic decline;

Ruralization trend by migrationreturning
from urban to rural areas;

Migration of young people to urban are

AS;
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Transylvania, Western border are

Trend of repopulation in commun
from the counties: Arad,a&j, Alba
and Timg;

Relatively balanced gender
structure of population;

Ethnic and religious diversity;
Areas with positive natural increa,
(Maramurg, Bistrita-Nisaud,
Mures, and Tims);

Existence of counties originating or
receiving migrants (Tingi Cluj and
Arad).

se

Silaj and Cluj;
Birth rates below national average in t
majority of counties;

Mortality rate slightly higher than
national average, highest in the counti
of Hunedoara, 8aj and Arad,;

Counties with high emigration:aj,
Alba, and Bihor;

Increased demographic dependence rate

ne

Work resources

Important available labour force
resources, cheap and diversely
qualified;

Relatively balanced labor force by
the three age groups;

Relatively balanced gender struct
of occupied population;

Highly qualified labor force aroung
university centers within the area;

Rural settlements with economic
activities (more important in the
primary sector), attract a part of th
local labor force.

ure

Trend to imbalance the age structure
the labor force: ageing, decrease in th
age group 35-59 by migration;

Low percentage of highly educated an
qualified people in the area and mode
education level in rural areas;

Migration of population with a high

y degree of professional education;

Decrease of active population;

Decreasing percentage of occupied
population due to restructuring industr
activity;

High unemployment rate especially in
areas with a tradition in extractions (B

Increased economic dependence rate|

Positive dynamics of tertiary
sector during the transition
period;

Increased number of active
people in the private sector,
alternative for absorbing
unemployed labor force;

Increased number of private
investors;

Develop active action program
to combat unemployment;

Develop informational links

al .
between labor force, productio
environment, and education;

lia Local natural resources,

Maintenance of the increasing trend of
unemployment rate;

Depopulation of isolated areas by migra
of young rural population to large urban
centers;

Drastic reduction of the number and
percentage of employees within the
occupied population;

Significant increase of occupied populat
in agriculture;

- Continued migration of population with g

1>

high professional education degree;

Elevated taxation determines increased
percentage of black-market work;

Lack of local capital and entrepreneurial
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Mare Depression, Apuseni Mountains
also in large cities;

Long-term unemployment, with
consequences on welfare;

Lack of alternatives for the labor force
from mono-industry areas;

Lack of professional orientation center
and adequate labour force re-convers
programs;

Depopulation by migration of towns in
economic decline (Cehu Silvaniei, and
Targu Lapus).

n

traditions and crafts —
opportunities to create new joh

Found disfavored areas —
attractive for investors;

Border position of Tim, Arad,
Bihor and Satu Mare counties,
favouring crossborder
cooperation, generatingew jobs
and investments.

$ Inexistence of partnerships and

culture;

socioeconomic cooperation networks
between local stakeholders and local an
regional authorities;

Unfavourable image of mining areas
disadvantaged by the decline of extracti
industry and its secondary effects
(economic de-structuring, unemploymen
poverty, instability).

Social infrastructure

Higher education developed in
traditional centers;

Territorially balanced network of
high school and post-high school
education institutions;

Relatively balanced network of
health institutions with a territorial
role: public hospitals and policlinig
providing access to emergency
services;

Presence of international level
medical universities and research
centers;

Existence of culture and art units
recognized as pillars of Romaniar
cultural life in the urban areas.

Rural areas with a reduced number of
pupils per instructor and classroom;

Acute lack of specialized instructional
personnel in professional,
complementary and post-high school
education;

Rural areas with a deficit of primary
medical services: 25 communes witho|
medical doctor, areas with over 2800
people/medical doctor, no pharmacy i
90% of the communes;

Presence of areas with low values of
housing indicators;

High costs of housing;

Rural areas with a deficit in housing
infrastructure.

Existence of a legislative base
education according to Europe
standards by adopting the
implementation of Lisbon
strategy and promotion of
Bologna process;

Shape a national network of

innovative regions contributing _

to the adaptation of national
policies on research,
technological development an
innovation to the specific
conditions of each region;

European funding for educatio
health, housing, culture via
Structural Funds.

1S
[

=)

of Miscorrelation of education strategies

with socioeconomic development and
continuation of empirical experiments
organizing the educational system;

Incapacity to attract and absorb
Structural Funds for education, resear,
innovation, health, housing, and cultun

Intensification of the phenomenon of
migration of highly-specialized young
personnel;

Emergence of urban areas characteriz

by residential segregation due to a de
of urban planning.

e

—

ed
icit
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SPATIAL ST

RUCTURE

Settlement network

- Relatively balanced polycentric
structure including both urban

settlements at the top of hierarchy hypertrophy of large and very large urb
and numerous small and averagge-

size cities;
- Very high density of the urban

network in the Center and South
the area;

- Presence of very attractive urban
centers, development poles, with
national importance and potentig
transnational influence;

- Existence of a metropolitan area

constituted around Oradea city and

presence of urban centers with
metropolitan potential — Cluj
Napoca, Timjoara, Baia Mare,
and Deva — that could

prospectively integrate the nationalgoquced presence of urban — rural

urban network in the European
one;

Presence of representative urban problems.
centers with potential crossborder

cooperation — Timpara, Arad,
Oradea, and Satu Mare - to the
Western limit of the area.

- Structure slightly imbalanced in Western - Presence of major transport axe
part of studied area, characterized by the (including Corridor IV, motorwal
an and railroad), along which future

centers dominating an area formed in
majority by small cities;

- Presence in the Western part of profour
of rural areas, with difficulties in physical
relating with urban settlements, areas \
a deficit in the technical frastructure an
low level of socioeconomic developme

- High percentage of urban settlements w
an insufficient or very low level of town
endowment or not meeting quantitative|
and qualitative indicators defining them
according to Law no. 351/2001;

- 17 urban settlements lack direct access
major transport infrastructure (national
roads, railways);

partnerships and insufficient awarenes
their role in the resolution of common

'd the territorial role of crossed

nt; settlemats in the West and Nor|

highways and express roads w
contribute to the consolidation

settlements;

- Development possibilities via
crossborder cooperation of

ith of the Romanian part of Tisa R

- High economic dynamics of the
area compared to other regiong
Romania could contribute to
reducing imbalances in the

to Settlement network;

- Possibility to access Structural
Funds.

5 of

WJ

of

s - Continuation of the process of
insufficiently motivated declaration of
municipalities or cities, or fragmentatio

of communes;

f . Low interest in supporting small and
average-size cities with specific policie

- Lack of a firm control exercised by the

public administration on the trend of
unjustified sprawl of settlements,
especially along the motorways;

"- Accentuation of socioeconomic
development gaps between rural and

urban areas.

Uy

Built cultural heritage

Existence of a rich built cultural
heritage belonging to different
historical ages, cultures, religior]

Disparities in the territorial distribution
of cultural heritage values;

Valorization via sustainable
tourism of the cultural heritage

S Valuable historical monuments with lo

y could bring benefits including

Loss of identity of the area by
inappropriate tourist exploitation of

monuments and acceptation of the kitsch;

86



Synthetical Approach

to the Romanian Tisa Basin

and ethnic groups, with

uniqueness elements and unive _

value;

High concentration (66%) of the
international importance heritag
enlisted with the World Patrimot
List (UNESCO).

accessibility;

Deficiencies in protecting monuments,
due to non-enforcement of specific
legislation and lack of funds;

[¢)

Insufficient valorization of the cultural
heritage;

Damaged monuments.

the protection of monuments;

Public or joint renovations.

Pressure of economic activities.

TERRITORIAL AND SETTLEMENT INFRASTRUCTURES
Transportation

- Good density of national road and
railway networks;

- Presence of international (1) and
local (6) airports;

- Presence of Bsav — Bog
motorway, in progress;

- Good connection with transport
network of Hungary.

- Unequal territorial development of the
transport infrastructure;

- Lack of a motorway network;

- National roads lack modernized
infrastructure, county and communal
roads are in a poor state;

- Reduced number of rings around
settlements;

- Low speed on railway and decline of
railway transport, favouring the road
transports;

- Poor development of combined transport;

- No navigation on Bega Canal.

- Presence of pan-European
Corridor IV, motorway and
railway;

- Existence of programs for the
modernization of transport
infrastructure;

- Possibility to access Structural
Funds.

=
—

- Lack of cooperation partnerships betwe
local administrations in projects on
infrastructure.

Energy networks

Electro-energetic system

-Technical infrastructure for supplyin
energy relatively well developed,
with coal based (Mintia, lernut an
Parageni) and hydropower plants
energy production sources.

Under-dimensioned networks, with a hi
degree of wearing, transformation stati
not modernized;

- Rural settlements (mainly in Alba

ghEuropean accession determines

pnsattraction of funds for

socioeconomic development of
counties, implicitly for improving
the technical infrastructure.

County) not/partially electrified.

- Environmental priorities could conflict
with the main industrial sectors
(thermoelectric).
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Natural gas networks

Existence of the main basin for
extracting methane gas in and
around Mure¢ County;

Presence of natural gas transport
networks, around natural access

paths connecting the Center with
West and Northwest of the area,

e.g, Bihor and Banat;

Continuous creation of new natural
gas distribution systems to
settlements along the transport
networks;

Existence of underground natural
gas deposits in the studied area:
Sarmasel, Targu Mure, Nads, and
Cetatea de Bait

the

Lack of natural gas supply networks irj
mountain areas;

Difficult access to networks in areas
introduced within city limits and/agiven
back according to Law no. 18;

Placement of transport networks not
parallel with communication routs and
far from these;

Increased urban consumption of natur
gas by disconnection from central sys
and installation of block, stair-group, o
apartment plants.

- Interconnection between the
Romanian natural gas transport]
system with those in neighborin
counties - factor increasing safe
of gas supplies;

- Reduced industrial consumption
natural gas creates conditions f

=) Increased interest for comfort in
rural areas by introducing natur

r gas supplies.

g increased consumption during the warhg

ty

of
DI

supplying household consumers; rjre and explosion danger due to losses

al

- Increased pressure in the national trans

- Incompliance of safety distances from

and natural gas distribution system due

periods;

buildings and other objectives built arou
pipes;

transiting natural gas as a result of pipe
wearing or overflows.

Renewable energy

Existence in the West of the
Romanian part of Tisa RB of
hydro-geothermal systems with |_
existing and future exploiting
drills;

Potential for using geothermal
waters is steps for heating,
preparing warm household watg
in agriculture, or for balneary
purposes;

Plateau and field areas with hig
levels of solar radiation allow for
the use of this type of energy.

-

Insufficient valorization of renewable
energy types;

Need to use heat exchangers to extra
heat from geothermal water, avoiding
deposition on pipes and noxious gase

Time delay between solar energy and
heating necessary makes this type of
energy usable summer for preparing
warm water.

Increased interest for
environmental protection by
using renewable energy;

~
L

~+

Milder climate of Western Plain
allows for the usage of renewa
energy for a longer part of the
year,

The existence of forest
exploitations favouring the use
wood waste as fuel.

14

Decrease of the parameters of hydro-
geothermal sources (flow, temperature
during inappropriate exploitation;

Accidents or deterioration of equipment
when systems using renewable energy
resources do not have an appropriate I
of automatization and surveillance.

port
to
rad

of

n
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Communication system

Predominance of the private syste
and total liberalization of telephon
market;

Exponential increase of investmer
and development of
telecommunication infrastructure;

High technological level, especial
in mobile telecommunication;

Legislative framework meets
international requirements;

Highly qualified human resources
and potential.

y

nts

1

m Reduced density due to late liberalizat
of fixed telephony market;

Imbalanced territorial development of
telecommunications;

Low number of Internet users;
Low competition in fixed telephony;

Low development of broadband
telecommunications.

- Improvement of the general
economic climate in Romania;

Increase attractiveness of
Romania to foreign investors;

Worldwide emergence and
development of new
technologies involving low cos
and offering more bands;

Rapid worldwide rhythm of
developing telecommunication

IS

Low welfare, limiting the demand and
investing opportunities;

Low capacity of attracting and using
European funds;

Migration of highly qualified labour
force from this field to other countries.

Water management system
Water and town infrastructure

- Existence of water sources for
supplying population close to

human settlements, especially in |_

Central Transylvania;

- All urban settlements endowed wi
central water supply systems and
sewerage of wastewaters.

Low drinkable water supply via centra
equipments in rural settlements;

Very low degree of sewerage and
wastewater treatment in rural areas;

th Very few settlements have wastewate

treatment plants.

[

Existence of programs for
investments in local

infrastructure, with possibilities|_

for partially non-reimbursable
funding from European Union
Structural Funds.

Aquatic environment affected by
uncontrolled dumping of wastewaters;

Water resources affected by intensive a
uncontrolled exploitation;

- Depopulation of human settlements,
especially rural, due to the lack of wate
and town equipments.

hd

r

Flood protection infrastructure

Existence of important flood
protection works in the area:
dams, bank protection, and rive
regularizations.

- Under-dimensioneflood protection workg

with uncertain protection degree and
I exceeded protection class with respect {
the objective;

- Protection works not fixed after floods;

- Watercourses not maintained, witbpositg

o implementing Framework

- Existence of thdvlanagement Pla
of the River Basinnstrument for

Directive 2000/60/EC;

- Adapt and apply Community
legislation on natural hazards;

n Increased material and human losses di
floods;

- Environmental impact with serious
consequences on future generations.

le to

- Existence on programs on limitin
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of different materials and wastes in majd
beds.

r damages in floodable areas.

Drainage and irrigation system

Existence of land improvement
endowments for ameliorating the
productive potential of soils and
eliminate dependence of
agriculture on climatic factors:
irrigations and drainages;

Existence of the Association of
Users of Water for Irrigations.

Existence of areas with irrigable
agricultural potential and areas affected
by excess of humidity still not endowgd
accordingly;

Existence of areas with irrigation or
drainage works insufficiently valorized
or degraded;

Shortcomings in the maintenance and
fixing works on drainage equipments.

Use post-accession funds
(Structural Funds) for
agriculture - European
Agricultural Fund for Rural
Development (EAFRD) along
with specific actions for
developing and improving the
land improvement infrastructu

Incapacity of those using water for

irrigations to pay financial dues to the
National Society for Land Improvemen
with consequences over the relationsh
between the Society and users.

—

ip

Waste management

Existence of solid urban waste
deposits in Sighbara, Arad, and
Oradea;

Municipalities developing
regional public-private
partnership waste management

projects de management (Orade:

Arad, Targu Murg, and Sebg.

Lack of integrated waste managemen
systems;

Inappropriate depositing of dangerous
industrial wastes, lack of an integrated
system for the collection, transport and
elimination of dangerous waste;

Inappropriate collection, transport and|”
depositing of household wastes;

Existence of mixed urban waste
(inclusively industrial), affecting the
environment;

Lack of waste recycling technologies;

Inappropriate depositing of household
wastes in the rural environment;

Incompliant management of cinder angd
ashes deposits from energy industry.

Gradual closure of incompliant
household waste deposits

according to the European Uni_

Directive transposed by
Government Decree no.
355/2005

Post-accession funds (Cohesi
Funds) finance projects on
environmental protection and
sustainable development;

Apply development programs
encouraging local initiatives
(Local Agenda 21).

N

Increased volume of household waste
generated by urban areas;

Low level of civilization among people;

Impossibility of natural regeneration of
lands occupied by dangerous waste
deposits: decantation ponds, mining
gangue stockpiles, and cinder and ash
stockpiles, with serious environmental
impact.

es
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ECONOMY

Agricu

lture

» High percent of agricultural area
in the land structure

» High soil, morphological, and loc
climate diversity ensuring varied way
of agricultural use

 Agricultural adequacy for a serig
of competitive cultures (apple trees,

> Low trend for agricultural producers’
association

« Agricultural land fragmentation

s Maintaining subsistence agriculture on
large areas

s Dismantling irrigation and land betterme
systems

plum trees, nut trees, vineyards, hempNo infrastructure for depositing and

vegetables, and cereals)

 Agricultural tradition (especially i
the case of animal breeding)

« Still numerous labour force in the
rural area

» High number of animals

 Agricultural areas having
traditional specializations

» Favourable geographical positio
in the centre and western part of the
country, on the main road and railwal
axes, ensuring strong connection to
EU countries in what agricultural
products commerce is concerned

» Education institutions able to
ensure specialised labour force in th
field

capitalising agricultural products

 Low agricultural productivity

 Aging and deprofessionalization of
traditional labour force

« Poor technical equipment

« Insufficient input of chemical substanceg
and biotechnology

» Burdening credits for agricultural
‘producers

« Modest subsidising of agriculture

h131igh production prices in agriculture
transforming it into an uncompetitive bran
in comparison to other EU countries

S

¥ Rather general lack of agricultural stocks

Capitalising the funds for small
households development (FIDA) a
the structural funds for the rural
areas

it High interest in agro tourism

Low price of agricultural land
» High request for ecological
agricultural products

» Increasing request of agricultur.
products on the global market

» Diversifying credit opportunities
for small producers

i Multiplying the formation and
information opportunities for
énecialists in this field

* Increase of the unused agricultural area
RdTaking out from the agricultural circuit of
fertile areas in riverbeds, terraces, and
depressions as a result of chaotic expansi
the built area

» Reducing the productivity of mountain af
hilly pastures as a result of spontaneous
afforestation

» Reducing the fertility of some areas with
over 5° declivity as a result of amplifying
erosion processes

» Reducing the attractiveness index in the
alural area and of the agricultural activities
the younger generation

* Increasing the dependency of the interng
market on import agricultural products

» Making the economy of the rural area m
fragile as a result of circumstantial agricult
» Bankruptcy of internal producers as a re
of competition with imported agricultural
products

Ur

on of

nd

for

Al

ore
ure
sult

Industry

 Varied raw materials
 Important raw material deposits
the following industries: chemical,
wood processing, construction
materials, food, etc.
 Traditional industrial centres

« Polluting and high energy consuming
industrial branches

« Dismantling of the industrial networks ag
result of fragmentation and bankruptcy of
big industrial platforms

Technology and know-how
transfer to lohn units that may
saevelop significantly if brands are
created

High number of foreign investor

» Small percentage of high technology

« Inefficiency of certain professional
reorientation programmes in monoindustri
areas

» No adaptation to EU quality conditions
S Inadequate protectionist social policy thd

Ascending potential market

does not stimulate labour force adaptation

—

A
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« Diverse activity fields of econom
agents

 Successful restructuring of certa
industrial branches

» Good start of IT industry

* Increasing labour productivity

» Qualified labour force, especially

for mechanics and machine
construction

 Diverse economic structures
facilitating cooperation among
economic branches

* Numerical increase and profile
diversifying of industrial parks

» Very good technical education
institutions

tndustry

« Intra-regional disparities

m Economic structures using extensively
labour force and resources

* Small number of small and medium-size
industrial units in disadvantaged and rura
areas

« High percentage of lohn industry

» Monoindustrial areas and restructuring
areas

« Weak cooperation between the econom
sector and research institutes

« Unused production areas and productio
capacities

« Small offers from banks in comparison t
the needs of small and medium-sized
industrial units

« Involution of the internal traditional mark
« Small investments in human resources

« Poor management of certain industrial

the small and medium-sized industrial unLiFO

Stimulating cooperation among
small and medium-sized industrial
units and thus increasing the add
value of regional products

e Identifying market opportunities
Building a network of highways
and express ways

Meeting the needs of areas wh¢
small and medium-sized industrial
units may develop

¢ Financial programmes for
supporting small and medium-size
Hndustrial units

Strengthening the firms for
gconomic and technological
counseling

Macroeconomic stabilization
et Getting involved into
programmes for stimulating non-
lluting and recycling industries

nits

new economic conditions

» Poor correlation of regional and local
development programs

» Dependency on imported industrial
products

» Competitiveness and market decrease f
national industrial products

>reDifficult procedures in public
administration and in financial sector

» Deprofessionalization the extant labour
force

d Migration of young and specialised labo
force to other regions and countries

* Industry decrease in GNP and, thus, the
appearance of a “service economy”)

» Raw material export increase (timber,
mineral substances, salt) characteristic of
developed economy countries

Tour

ism

Optimum dissipation of attractive
resources and infrastructure in the
entire river basin

Attractive offer in Europe
(speotourism, balneal tourism, rural
tourism)

Favourable geographical position in
what the tourists continental fluxes a

Moral degradation and wear of
accommodation, pleasure and cure
infrastructure

Modest promotion of the attractive offers
Low level of tourism in the regional GNP

Poor balance between offer and price for
tourism services

rRoad infrastructure below European
Standards

Lack or little similar offer (for
certain tourism types and forms) in
the neighbouring regions

Modernizing the IV and the VI

Increase of request for cultural
tourism (both ethnical and religiou

Increasing request for new
destinations

continental road transport corridorg

Degradation of cultural tourism values (e.g.
the ethnographical ones)

Social and economic inefficiency of tourisn

ILagging behind in what competitiveness is|
concerned as compared to the neighbourir
river basins

’e)rienting internal request towards other
destinations

Request may go as a rule to tourist sites
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concerned

A large number of airports for mediu
distance

The largest balneamgsorts of Roman
(e.g. Biile Felix — 6,070 places)

Superior education institutions involy
into human resource training

Favourable geographical position for
increasing transit tourism

Lack of regional tourism brands
Btill modest number of destinations and t

No airport for long distance
(intercontinental) traffic

and for the tourism of the young

No integrated tourism networks

Little varied infrastructure for transit tourigm

Revival of air transport after the

decline of 2001

IpsS

Harmonizing internal tourism
legislation with the European one

American and Asian tourists’
number increase

Possibilities of accessing Europea
FEDER funds

outside the river basin

Eliminating tourism as an alternative to the
economic development of certain areas

=)

CROSS-BORDER

COOPERATION

Facilitating presence interrelations o
national minorities in the cross-borde
strips

Many biunivocal relations

Infrastructure elements able to main
an ascendant trend of economic and
social exchanges

Polarizing role of EU

Lack of big regional cooperation

éhortcomingénduced by lack of railway at
road infrastructure connections

Formal and pertaining to State etiquette
nature of many interrelations

Difficulties in diversifying interrelations as
result of political circumstances (as Serbi
and Ukraine are not in the EU)

Lack of common legislation for the
interested states

Supporting cross-border relations
with EU development strategies

Opportunities offered in ,no man
land” type areas overlapping,
usually, cross-border strips

a
dMaking the political regimes in
Serbia and Ukraine more democra

Trend of making border functions

Functional unbalances in interrelations

Perpetuation of certain nostalgic factors in
cross-border interrelations

Perpetuation of the inertia of crolserder as
discontinuity

Social and economic inefficiency of
interrelations

tic

Perpetuation of formal nature interrelations

more flexible and permissive
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Annexes

1. MORPHOGENETICAL LEVELS;

2. PHREATIC WATERS MAP;

3. REGIONALISATION OF CLIMATE HAZARDS;

4. SOIL MAP;

5. FREQUENCY OF FORESTED AREAS ON COMMUNES;

6. DISTRIBUTION OF USEFUL MINERAL SUBSTANCES ACCUMULAIDNS;

7. ENVIRONMENTAL STATE. IMPACT, DISFUNCTIONALITIES AND CRITICAL
AREAS;

8. TECHNOLOGICAL, GEOMORPHOLOGICAL AND HYDROLOGICFAL BKS
ZONNING;

9. NATURAL PATRIMONY AND PROTECTED AREAS;

10. BUILT CULTURAL HERITAGE;

11. ELEMENTS OF THE BUILT PATRIMONY AND THE “LAND” TYPEUNITS;

12.  DENSITY OF POPULATION - 2002;

13.  NATURAL INCREASE OF POPULATION - 2002;

14. EDUCATION INFRASTRUCTURE;

15. HEALTHCARE INFRASTRUCTURE;

16. HOUSING;

17. SETTLEMENT NETWORK;

18. TRANSPORT;

19. POWER, ENERGY AND COMMUNICATION SYSTEM,;

20. NATURAL GAS NETWORKS AND RENWABLE ENERGY;

21. WATER MANAGEMENT SYSTEM,;

22.  WASTE MANAGEMENT-TEHNICAL INFRASTRUCTURE;

23. AGRICULTURE ZONNING;

24.  MAP OF INDUSTRY;

25. TOURISTIC INFRASTRUCTURE OF ACCOMODATION;

26.

POTENTIAL DIRECTION OF DEVELOPMENT.
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