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Chapter 1 Introduction

Floods are one of the main hazards from Romania, which thorough intensity and amplitude threaten
population, economic activity, environment and cultural heritage. In Romania, floods are possible
throughout the year, having as a source natural overflows of river stretches, heavy rainfalls, snow melting,
blockages due to ice bridges or floats, etc.

Over time, there have been several forms of addressing the phenomenon, from the notion of flood
»fighting”, to the notion of flood , defence” and then to flood management. The new flood risk management
approach, is coordinated by all responsible actors and involves awareness and involvement of human
communities in avoiding loss of life and reducing damage.

World practice has shown that floods can not be avoided, but they can be managed, and their effects can be
reduced through a systematic process, represented by measures and actions designed to help reduce the
flood risk associated with these phenomena.

Flood risk management means applying policies, procedures and practices to identify risks, analyze and
evaluate them, treat, monitor and re-evaluate risks in order to reduce them, so that human communities, all
citizens can live, work and satisfy their needs and aspirations in a sustainable physical and social
environment.

Flood risk management in Romania is mainly provided by:
B Ministry of Waters and Forests, at central level;

B National Administration “Romanian Waters” through 11 River Basin Authorities (Somes-Tisa RBA,
Crisuri RBA, Mures RBA, Banat RBA, Jiu RBA, Olt RBA, Arges-Vedea RBA, Buzadu-lalomita RBA, Siret
RBA, Prut-Barlad RBA, Dobrogea-Litoral RBA) at the catchment level and National Institute of
Hydrology and Water Management which offers the scientific support and methodological guidance
needed for implementation of European Directives at national level.

B Ministry of Internal Affairs, General Inspectorate for Emergency Situations at central level (at the
level of the 41 counties), which intervene in case of emergency situations;

B Local and County Comittees for emergency situations.

The Management of Emergency Situations is ensured by the components of the National Emergency
Situations Management System, according to the provisions of Emergency Ordinance of the Romanian
Government no. 1/2014 regarding certain measures in the field of emergency situations management, as
well as for amending and supplementing the Government Emergency Ordinance no. 21/2004 regarding the
National Emergency Situations Management System, of the law 15/2005 for the approval of Government
Emergency Ordinance no. 21/2004 with subsequent amendments and completions, as well as of the Joint
Order of the Ministry of Administration and Interior and of the Ministry of Environment and Forests no.
1422/192/2012 for the approval of the "Regulation on management of emergency situations caused by
floods, dangerous meteorological phenomena, hydrotechnical accidents, accidental water pollutions and
marine pollutions in the coastal area".

The priniciples of emergency situations management are:
B forecasting and prevention;

B the priority protecting and saving of human life;

Flood issues and climate changes - Romania Report for Tisza River Basin 2
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respect for human rights and fundamental freedoms;
assuming the responsibility of emergency management by public administration authorities;
cooperation at national, regional and international level with similar bodies and organizations;

the transparency of activities carried out for emergencies so that they do not lead to worsening of
the effects produced;

the continuity and graduality of the emergency management activities, from the level of the local
public administration authorities to the level of the central public administration authorities,
depending on their magnitude and intensity;

operability, active co-operation and hierarchical subordination of the components of the National
System.

During emergency situations or potentially emergency situations, measures and actions shall warning the
population, institutions and economic agents in dangerous areas;

declaration of alert status in the event of imminent threat or emergencies;

implementation of prevention and protection measures specific to the types of risk and, where
appropriate, evacuation from the affected or partially affected area;

Operative intervention with forces and means specially designed, depending on the situation, for
limiting and eliminating negative effects;

granting emergency aid;

establishment of the state of emergency, under the conditions provided by art. 93 of the
republished Romanian Constitution;

request or providing international assistance;
granting compensation to natural and legal persons;

other measures provided by law.

Flood issues and climate changes - Romania Report for Tisza River Basin 3
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A simplified water management scheme in Romania is presented in figure 1.1.

Ministry of Waters and
Forests
—— SSS—
National Administration
”Romanian Waters”

National Institute of
Hydrology and Water
Management

11 Regional Water Branches
(basin level — 4 in Tisza basin)

Complex Operation of the
Stanca Costesti Dam

41 Water Management
Systems (county level — 13 in
Tisza basin)

63 Hydrological stations (22
in Tisza basin)

6 Independent
Hydrotechnical Systems (1 in
Tisza basin)

1012 Gauging stations (315
in Tisza basin)

Figure 1.1 Water management scheme in Romania
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Chapter 2 General description of the Tisza River Basin

Geographic characterisation

Tisa river basin includes all relief forms. Relief shows a great variety from the plain to the mountains (the
minimum altitude is 75 m in the Western Plain, and the maximum of 2,509 m in the Retezat Mountains).

The physical-geographic ensemble is characterized by the existence of several relief units, and principle,
shown in figure 2.1 are:

B The Carpathian Mountains Unit composed of:

- Oriental Carpathians: Carpathians Maramures and Bucovina (Rodnei Mountains - Pietrosul
Rodnei Peak 2,303 m, Calimani Mountains - Pietrosul Calimanilor Peak 2,100 m, Maramures
Mountains - Farcau Peak 1,957 m, Suhard Mountains — Omu Peak 1,932 m, Tibles Mountains —
Tibles Peak 1,839 m), Moldo-Transilvani Carpathians (Harghita Mountains - Harghita Madaras
Peak 1,800 m, Hasmasu Mountains - Hdsmasu Mare Peak 1,792 m, Giurgeu Mountains — Prisca
Peak 1,545 m);

- The Meridional Carpathians: Parang Mountains (Cibin Mountains - Candrel Peak 2,244 m,
Lotrului Mountains — Steflesti Peak 2,242 m, Sebesului Mountains — Patru Peak 2,130 m),
Retezat — Godeanu Mountains (Retezat Mountains — Peleaga Peak 2,509 m, Godeanu
Mountains - Gugu Peak 2,291 m, Tarcu Mountains — Caleanu Peak 2,192 m);

- Occidental Carpathians: Apuseni Mountains (Bihor Mountains - Bihor Peak 1,849 m, Vladeasa
Mountains — Vladeasa Peak 1.836 m, Gilau - Chicera Comarii Mountains 1,475 m, Metaliferi
Mountains — Poienita Peak 1,437 m, Trascaului Mountains — Dambaul Peak 1,369 m,
Zarandului Mountains - Drocea Peak 836 m), Poiana Ruscda Mountains — Pades Peak 1,378 m;

B The Plateau of Transylvania Unit — the Somes Plauteau (Hm 650-700m), High piedmont hills in
eastern Transylvania (Hm 600-700 m), high plateau of Tarnavelor (Hm 600-700 m), Transylvanian
Bistrita Plateau (Hm 850-900 m), Plain of Transylvania, Secaselor Plateau, Lower Plateau Tarnava
(Hm 500-600 m), Transylvanian hills and depressions;

B Western Hills and Depressions (Hm 300 m) - Baia Mare Deep and Depression, Silvania Hills, Oradea
Zarand Hills, Banat Hills;

B Western Plain (high plains Hm 120-180 m, low plains 85-100 m) - Somes Plain, Crisuri Plain, Banat
Plain.

Flood issues and climate changes - Romania Report for Tisza River Basin 5
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Geology

In the Eastern Carpathians from the west to the east, the neogene volcanoes, the crystalline-mesozoic strip,
the stripe of the cretaceous and paleogenic strip are delimited.

The Geology of the Meridional Carpathians is represented for the most part by crystalline and magmatic
rocks over which is also sporadically found a mesozoic (limestone) sediment and a neozoic sediment
(pebbles, sands, clays).

The foundation of the Northern Apuseni Mountains is a crystalline-mesozoic area consisting of prealpine
crystalline shale (micasists, micacees, quartz-feldspar gnaise, quartz shale etc.), prehercinate magmatite
(granite rocks) and larmae magmatite (andesites, dacites, riolites, granites, granodiorites etc).

The southern Apuseni Mountains belong to the area consisting of crystalline prehercinal shale, hercinic
crystalline shale, ololytic magmatite, prelaramic sedimentary deposits, larma magmati, neogene volcanic
(riolite, dacite, andesite).

The Transylvanian Depression is an area of active sedimentation and subsidence that emerged at the end of
the Lower Miocene.

The Western Hills have a crystalline foundatio, which is affected by different elevations and dives,
represented by blocks at different depths, over which are sediment (sandstone, sands, etc.)

The Western Plain, overlaid over the Pannonian Depression, presents the crystalline base, over which there
is a mesozoic sedimentation, then a neozoic sedimentary covering, and over the newer pleistocene and

Flood issues and climate changes - Romania Report for Tisza River Basin 6
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holocene deposits (clay, loess, wind sands, lacustral sands). Pannonian Depression consists of a base made
up of crystalline shale traversed of penetration and solidification of the magma and sedimentary shell.

Climate

The Tisa river basin has moderate temperate continental climate with ocean, western, Mediterranean and
submediterranean nuances (influences).

For this area, the following features of the climatic factors are remarked:

B The annual average temperature varies between: 11-9 ° C In the West Hills area, 10-8 ° C in the
Western Hills, 9-6 ° C in intra-mountainous depressions, 8-6 ° C in the Transylvanian Plateau, 6-0 ° C
In the Western Carpathians, 6 and -2 ° C in the Eastern Carpathians, 0 and -2 ° C in the Meridional
Carpathians;

B Annual average quantities rainfall ranges between 1200-800 mm in the Oriental Carpathians and
the Southern Carpathians, 1200-700 mm in the Western Carpathians, 800-650 mm in the Hills West,
800-600 mm in the Transylvanian Plateau and in the intramontane depressions, and 650-550 mm in
the Western Plain.

Water Resources

From the surface of Romania, the Tisza river basin collects the waters of 1,833 cadastral water courses,
which equals 27,757 km of hydrographic network. The river basin of the Tisa River has an area of 72,620 km?,
which represents approximative 30.5% of Romania's surface area and 46.2% of entire Tisza River Basin.

Among the watercourses of the Tisza river basin with larger areas 1,000 km?, the most important ones are:
Viseu, Iza, Tur, Somes, Sieu, Somesul Mic, Lapus, Crasna, ler, Barcau, Crisul Repede, Crisul Negru, Crisul Alb,
Mures, Aries, Tarnava, Tarnava Mica, Sebes, Strei, Aranca, Bega and Bega Veche.

The tributary basins of the Danube-Tisza-Danube Canal on the territory of Romania are: Barzava, Moravita
and Caras.

The Tisa River on the territory of Romania has a length of 61 km. It has an area of 4,540 km? and collects the
water of 123 cadastral water courses with a total length of 1,592 km.

The main left tributaries of Tisa in Romania are: the Viseu river with a length of 82 km and the basin surface
of 1,581 km?, the Iza River with a length of 80 km and with the area of the basin of 1,293 km? and the Tur
River with a length of 68 km and the surface of the basin of 1,144 km?2.

The Somes River with a length of 376 km drains a river basin with a 15,740 km? area, collecting the waters of
403 cadastral water courses. It is formed by the union of the Somesul Mare river (L = 130 km; S = 5,033 km?)
with the Somesul Mic river (L = 178 km; S = 3,773 km?2). The most important tributaries of the Somes river
are the Lapus River (S = 1,820 km?, L = 114.6 km) and the Crasna River (L =134 km, S = 1,931 km?).

The Crisul Alb river has a length of 234 km in Romania and a total area of 4,240 km?2.
the Crisul Negru river has a length of 164 km in Romania and a total area of 4,237 km?.
the Crisul Repede river has a length of 171 km in Romania, the slope and a surface area of 2,986 km?.

The Barcau river (cadastral code 111.1.44.33), a tributary of the Crisul Repede river, has a length of 134 km in
Romania and a surface area of 2,005 km?. One of its main tributaries is the the lerul/Eriul river. It has a
length of 100 km in Romania and a surface area of 1,392 km?.

Flood issues and climate changes - Romania Report for Tisza River Basin 7
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The Mures River has a length of 761 km. The coded hydrographic network totals 797 water courses with a
length of 10,800 km and a surface area of 27.890 km?.

The main tributaries of the Mures river are: the Aries river (cadastral code 1V.1.81, L = 166 km, S = 3,005
km?), the Tarnava river (cadastral code 1V.1.96, L = 246 km, S = 6.253 km?, called from the spring of the
Tarnava Mare river L=223 km, S= 3,666 km? up to the confluence with the Tarnava Mic3 river), the Tarnava
Mic3 river (cadastral code 1V.1.96.52, L = 196 km, S = 2.071 km?), the Sebes river (cadastral code 1V.1.44, L =
96 km, S = 1,304 km?) and the Strei river (cadastral code IV.1.117, L =93 km, S = 1,983 km?).

The Bega River (cadastral code V.1) is the left tributary of the Tisa river, is located in the western part of the
country, has a general East-West orientation and has a length (up to the border) of 170 km. The total length
of the hydrographic network is 1,418 km. The total area of the basin is 4,470 km? and the main course of
2,362 km?2. The Bega's main tributary is the Bega Veche river (cadastral code V.1.21, L = 107 km, S = 2,108
km?), the confluence point is located on the territory of Serbia.

The Aranca River (cadastral code 1V.2.) has a length of 114 km within Romania and collects 19 water courses
with a total length of 328 km. The river basin has an area of 1,080 km?.

The Barzava river, the Moravita river and the Caras river are rivers that bring their contribution to the
Danube - Tisa - Danube canal.

The Tisza River Network in Romania is presented in figure below (figure 2.2).
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Soil

Oriental Carpathians - class of spodosols is represented by brown soils, feriiluvial and podzols, class of
umbrisols, class of cambisols with the types of brown and acidic brown soils, and the class of andosols.

Southern Carpathians - class spodosols is specific to conifer and juniper forests, with prepodzol types and
humic-fertile podsols; the cambisols class with the eu-mesobazic and brownish brown types; class luvisols
with the types of preluvisols, luvosols and planosols; class cernisols with cambic types, rendzina, chernozem
and faeziom.

Western Carpathians - class of umbriosols with nigrosol and humosiosol. In the north-western mountainous
region the soil cover is heterogeneous. Besides brown acidic and brown soils there are clay and brown soils
(on sedimentary rocks), in patches terra rossa (on limestone) and sometimes ando-soils (on volcanic rocks).

Transylvanian Plateau - soils cover consists of cernisols class with cernizom cambic types, argillaceous
chernozems and cernoziomoides, pseudorendzines; the class of luvisols with brown argillic type, brown luvic
and white luvisols; class cambisols represented by eu-mezobase brown.

Western Hills - predominant soils are part of the class of luvisols with the types of planosols, brown
argillaceous, brownish luvic and white luviosols; Class cernisols with chernozem types and rarer rendzines.
Hydromorphic soils appear in humid areas, and alluvial protosols appear in low meadows.

The Western Plain — predominant soils are those of cernisols class with cambic chernozems, argillaceous
chernozems and black soils; Class luvisols with brown argillaceous, brownish lucius and white luvisols.
Halomorphic (salisodisols), hydromorphic (hydrousols), sandy and alluvial soils appear on salty areas.

Population and human settlements

From the administrative point of view, the Tisza river basin comprises fully and almost entirely the counties
of Mures, Alba, Cluj, Satu Mare, Salaj, Bihor, Arad, Maramures and Bistrita Nasaud, part of the counties of
Harghita, Sibiu, Hunedoara, Timis and Caras-Severin and small areas of Brasov county.

Also from administrative point of view, the Tisza river basin in Romania is located on the territory of 3
development regions: North-West Development Region, West Development Region and Center
Development Region.

Total population in the Tisa river basin at the level of 2011 was 4,972,912 inhabitants with an approximately
equal distribution in the urban and rural areas (2,415,092 inhabitants and 2,134,820 inhabitants in the rural
areas).

At the level of the Tisa river basin in Romania, there are about 80 urban centers (municipalities and towns)
and about 875 rural centers (communes).

Among the major urban agglomerations we mention: Cluj-Napoca, Timisoara, Oradea, Arad, Tg. Mures, Baia
Mare, Satu Mare, Bistrita, Alba-lulia, Deva, Hunedoara, Turda, Medias, Sighisoara, Recas, etc.

Land use

Land usage is influenced both by physical and geographic conditions and by the anthropic factors, thus
distinguishing an uneven distribution of forests, pastures, arable land, urban and industrial land.

According to Corine Land Cover, at the level of the year 2012, the land use had the following distribution:
non-irrigated arable land — 19,728 km?; deciduous forests — 19,060 km?; secondary pastures — 9,218 km?;
predominant agricultural land mixed with natural vegetation — 4,588 km?; coniferous forests — 4,004 km?;

Flood issues and climate changes - Romania Report for Tisza River Basin 9
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discontinuous urban space and rural area 3,095 km?; Complex crop areas - 2,957 km?; natural meadows -
2,642 km?; mixed forests - 2,195 km?; transition areas with shrubs — 1,261 km?; orchards - 958 km?; vineyards
- 525 km?; water courses 280 km?; industrial or commercial units - 230 km?; subalpine vegetation - 192 km?;
water accumulations - 137 km?%; marshes - 118 km?; ore extraction areas - 54 km?; areas with rare vegetation
- 35 km?; rocks - 31 km?; land cultivated with rice - 14 km?; network of communication routes and associated
land - 14 km?; garbage pits - 13 km?; recreational areas - 10 km?; urban green areas - 7 km?; airports - 7 km?;
areas under construction - 7 km?, permanently irrigated land - 2 km? beaches, dunes, reeds - 1 km?;

peatland — 0.004 km?2. Figure 2.3 shows the usege of land belonging to the Tisza river basin from Romania.
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Economic activity

The main economic activities are: zootechnics, irrigation, fish farming, food industry, extractive industry,
light industry, wood processing industry, chemical processing industry, metallurgy industry, building
materials industry, machine building industry, electronics, extractive industries and crude oil processing,
transport industry, furniture production, electricity and heat production, construction, trade and servicing of
population, transport, education, health, other service activities. There has been an unprecedented increase
in the IT&C industry, with a number of companies focusing on the production of electronics and home
electronics components or equipment.

The degree of industrialization is relatively high, the industrial production in the area being destined both to
meet the consumption requirements of the domestic market and for export.

The distribution of the main economic activities in the Tisza river basin in Romania, represented by the range
of industrial and agricultural products, is as follows:

Flood issues and climate changes - Romania Report for Tisza River Basin 10
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B Industrial products: garments, timber, PVC products, polyethylene products, glassware,
prefabricated reinforced concrete, knitwear, textiles, footwear, metal fabrications, furniture,
thermal energy, etc.

B Agricultural products: bakery products, meat and meat products, edible oils, dairy products, etc.

As for agriculture, the main agricultural products in the Tisza basin are: cereals (wheat, barley, rye, maize),
oily plants (sunflower, soybean), vegetables and legumes, industrial plants (sugar beet), vines, orchards
(plums, apples, pears, cherries and sour cherries).

Biodiversity and Protected areas

The current distribution of plant and animal species in the Tisza basin is the result of climate, relief, human
activity interference.

In the mountainous regions the vegetation is represented by: conifer forests, alpine and secondary
meadows, mixed forests (conifer-beech), beech floors (oak, hornbeam, ash), sessile, hornbeam, birch ash,
juniper, shrubs, etc. The vegetation is complemented by species of great phytogeographical interest, such as:
lotus flower, edelweiss, mountain avens, bearberry, slipper flower, red vanilla orchid, gentiana, bellflower,
carnations, yellow gentiana.

The fauna is diverse and rich, represented by species of great hunting interest we draw your attention about:
black goat, deer, lynx, bear, deer, boar, wolf, wild cat, alpine marmot, fox, wolf, squirrel, jder, mountain
rooster, birch cock, finch, squeaky hammer, etc.

In the hills area and the plains areas the vegetation is represented by beech forests, mixed forests (beech,
oak, hornbeam, garneau, linden), oak forests (oak, pedunculate oak, garneau), shrubs (hazelnut, horn,
bloom) to which the meadow vegetation (tremulous poplar, white walnut, alder, and salty plants) are added.
The fauna is represented by wolf, wild boar, fox, wild cat, rabbit, roe deer, rodent, hamster and many birds,
including: the woodpecker, the blackbird, the pheasant, the partridge, the jay and the hoopoe.

Ichthyological researches of recent years have revealed the existence of many species of fish in the rivers
and lakes of the interior: common trout, grayling, chub, bream, barbell, breeding, pike, etc.

In this area, there are 40 sites of SPA type, 170 SCI type sites, about 355 natural parks.
Here are some examples of SCI and SPA:

B SPA type sites: Dealurile Tarnavelor and Valea Nirajului, Piemontul Muntilor Metaliferi and Vintului,
Lunca inferioara a Turului, Campia Nirului - Valea lerului, Campia Crisului Alb and Crisului Negru,
Campia Nirului - Valea lerului, Teremia Mare - Tomnatic, Mlastinile Murani, Uivar-Dinias, etc.;

B SCl type sites: Defileul Muresului; Muntii Calimani — Gurghiu, Valea Izei and Dealul Solovan, Campia
Careiului, Campia lerului, Pajistea Cenad, Padurea Paniova, etc.

Cultural heritage

Cultural heritage is represented by, churches, monasteries, treasures, etc. Among the most important
cultural objectives are the Sighisoara Historical Center, including the area listed on the World Heritage List,
the Roman Necropolis at Sighisoara, the Roman Castles in Sighisoara, the Roman settlement in Sovata, the
remains of Porolissum, the ruins of the Cice Fortress, the Alba lulia archaeological site from the 11th-12th
centuries from Oradea, the Potaissa archaeological site, the Apulum ancient city, the Dacian Fortress of
Capalna, the Morisena Fortress, the Apollo Palace, the Toldalagi Palace, the Nakd Castle, the Bella Fay Castle;
Castle of the Premonstratens Order in Sanmartin, Obelisk dedicated to Horea, Closca and Crisan, Custozza
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Monument (Alba County); Traian Vuia Museum, Crisan Country Museum, lancu de Hunedoara House,
George Cosbuc and Liviu Rebreanu Memorial Houses, Recea Monastery, St. John the Evangelist Church of
the Prislop Monastery, Stana de Vale Monastery, Huta, Inand, Flower Poiana, The old church of Ineu (XIII -
XIV centuries), the Cathedral of Coronation.

Flood issues and climate changes - Romania Report for Tisza River Basin 12
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Chapter 3 Flood risk at Tisza River Basin level

Flood protection infrastructure

In the Romanian part of the Tisza river basin as flood protection infrastructures are the following:
embankments works (with a total length of 3,634.778 km), 133 permanent reservoirs with a total
attenuation volume of 378.841 mil m3, 87 temporary reservoirs with a total volume of 199.623 mil.m3, 19
polders with a total volume of 153.888 mil.m3, 621.71 km of diversion canals with a derived discharge of
843.83 mil.m? and 9 hydraulic complex facilities with a total maximum discharges of 714.8 mil.m3.

The repartition of flood protection works on Tisza’s subbasins is presented in table 3.1.

Table 3.1 Flood protection infrastructure at Tisza’s subbasins in Romania

1 %‘;Z‘es 1132.708 72 133.66 9 4.963 3 6.013 11 | 69.695 | 59.62 0 0
2| Crisuri 1334.065 37 97.404 58 84.064 13 | 124475 27 | 37617 | 33505 |0 0
3| Mures 879.469 14 101761 | 8 7266 2 194 12 | 160626 | 9.16 5 64.3
4| Banat 288.536 10 46.016 1 37.936 1 4 2 15270 | 440 4 650.5
Total 3634.778 133 378841 | 87 199.623 | 19 | 153.888 52 | 62171 | 84383 |9 714.8

The flood protection infrastructures with principals elements are presented in the next tables, respectively
tables from 3.2 to 3.7, with some specifications:

- dikes related to the rivers with catchment over 1,000 km?,

- the permanent reservoirs found in the ICOLD database with the following criteria: height over 15
m and volume over 1 mil. m3 or height between 10 and 15 m and volume over 3 mil. m3,

- all temporary reservoirs in Tisza River Basin in Romania,
- polders with a volume over 1 mil. m?,
- the diversion canals with a derived flow over 1 m?3/s,

- all hydraulic complex facility in Tisza River Basin in Romania.
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Table 3. 2 Dikes

Somes-Tisa subbasins
1 Somes in Dej Somes LB Dej 1700 3 1981 5 1570 satisfying
2 Somes in Cuzdrioara Somes RB Cuzdrioara 2100 3 1964 5 1500 Satisfying
3 Somes in Mica Somes LB Mica 1600 2 1964 5 1500 Satisfying
4 Somes in Cetan Somes LB Cetan 3800 0.7 2001 5 1660 Satisfying
5 Somes in Vad Somes LB Vad 700 1.5 2001 5 1660 Satisfying
6 Somes in Vad Somes LB Vad 1500 1.5 2001 5 1660 Satisfying
7 Somesul Mic in Gherla Somesul Mic RB Gherla 5800 3 1981 1 700 Satisfying
8 Somesul Mic in Mintiu Gherlii Somesul Mic RB Mintiu Gherlii 1000 1.3 1982 - - Satisfying
9 z‘;:sz:' Mic i airport Cluj | o0 o cul Mic RB Cluj-Napoca 2400 2 1961 5 350 Satisfying
10 Somesul Mic in Hasdate Somesul Mic RB Hasdate 500 1.5 1961 5 460 Satisfying
11 Somesul Mic in Dej Somesul Mic LB Dej 300 2 1983 5 450 Satisfying
12 Somesul Mic in Rdscruci Somesul Mic LB Rascruci 1800 1.4 1960 5 365 Satisfying
13 Somesul Micin Bontida Somesul Mic LB Bontida 1640 2 2007 5 400 satisfying
14 Somesul Micin Nima Somesul Mic LB Nima, Salatiu 5900 2.2 1965 5 445 satisfying
15 Somesul Mic in Mintiu Gherlii Somesul Mic RB Mintiu Gherlii 2400 1.5 1962 5 445 Satisfying
16 Somesul Mic in Livada Somesul Mic LB Livada 1340 2 2007 5 425 Satisfying
17 Tur superior Tur RB Negresti Oas / Tur 4600 2.2 1974 5 - Satisfying
18 Embankment Tur RB Célinesti Oas - Turulung 15950 2.6 1973 5 - Satisfying
19 Embankment Tur RB Turulung = Ukraine 16000 3 1956 2 275 Satisfying
border 1973
20 Tur superior Tur LB Negresti Oas / Tur 3980 1.7 1974 5 - Satisfying
21 Embankment Tur LB Calinesti Oas - Livada / 11500 33 1973 5 Satisfying
Adrian
22 Embankment Tur LB tivada ~/  Adrian  — 25090 33 1973 2 275 satisfying
Hungary border
23 Embankment Somes RB Apa / Someseni - Medies 18705 35 1973 5 2400 Satisfying
’ / Babasesti
24 Embankment Somes RB &‘i‘:;e“/ Berindan - Satu 13900 3.5-4 1972-1975 1 3400 Satisfying
25 Embankment Somes RB Eztr‘:jerMare = Hungary 15000 4 1918-1973 1 3400 satisfying
26 Embankment Somes LB Pomi / Aciua 2300 2 1986 5 2400 Satisfying
27 Embankment Somes LB CM“;;” / Cérdseu - Satu 18343 4 1975 1 3400 Satisfying
Flood issues and climate changes - Romania Report for Tisza River Basin 14
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28 | Embankment Somes LB zztr‘;er'\"are - Hungary 19000 4 1973-1975 1 3400 Satisfying
29 Embankment Crasna RB Supur / ~ Giorocuta - 6286 2 1980-1988 5 175 Satisfying
confl. cu Cerna
30 Embankment Crasna RB E/‘l’a“rfg cu Cerna - Confl.cu 14520 2.5 1980-1988 5 210 Satisfying
31 Embankment Crasna RB /Ccc)ir:lllv :: Maria - Moftin 15580 25 1980-1988 5 280 Satisfying
32 Dike inelar Crasna RB Moftin / Ghilvaci 1260 2 1980-1988 5 280 Satisfying
33 Embankment Crasna RB Moftin ~ /Ghilvaci - 23200 35 1901 5 280 Satisfying
Hungary border
34 Embankment Crasna LB Supur / Supuru de Sus - 7000 2 1980-1988 5 175 Satisfying
Cerna confl.
35 Embankment Crasna LB gc‘)’:ffll cu Cerna ~ Maria 14600 25 1980-1988 5 210 Satisfying
36 Embankment Crasna LB éﬁﬂﬂa?. Maria - Moftin / 15400 2.5 1980-1988 5 280 satisfying
37 Dike road Crasna LB Moftin / Moftinu Mare 4310 2 1980-1988 5 280 Satisfying
38 Embankment Crasna LB g‘:l':l /. Ghilvaci - 15100 3 1980-1988 5 280 Satisfying
39 Embankment Crasna LB Capleni / Capleni 1300 3 1996 5 280 Satisfying
40 Circular Dike Capleni Crasna LB Capleni / Capleni 3450 3 1901 5 - Satisfying
41 Embankment Crasna LB Ezf('g:' /- Hungary 9400 3 1980-1988 5 280 Satisfying
42 Dike Agerdo Crasna LB Berveni / Lucaceni 600 2.5 1942 5 280 Satisfying
43 Circular Dike Lucaceni Crasna LB Berveni / Lucaceni 1300 1.5 1942 5 280 Satisfying
RB Sarmasag Maieriste 16400 1.5-2.0 1982 10 5% Satisfying
a4 Complex Improvement | r. Crasna and afl. Bobota
Craidorolt - Varsolt L=34900 ml B Sarmasag Maieriste 15800 1.5-2.0 1982 - Satisfying
Bobota
45 Improvement r. Somes and | ¢ o LB Jibou 5200 2.0-2.5 1982 10 | D1=2% D2=1% Satisfying
affluents in Jibou
46 Dikes Crasna Crasna LB,RB Crasna 4200 1.5-2.0 1980 10 - Satisfying
47 Varsolt reservoir Dike interriver, Crasna RB Crasna 2100 2.0-2.5 1979 10 1% Satisfying
Dike backwater RB Crasna 800 2.0-2.5 1979 10 1% Satisfying
48 Lipus in Remetea Chioarului Lipus LB Remetea ~  Chioarului, 16600 2 1973 5 660 Satisfying
Sacalaseni, Coltau, Recea
49 Lapus in Targu Lapus Lapus RB Targu Lapus 590 3 1976 5 - Satisfying
50 Lapus in Targu Lapus Lapus LB Targu Lapus 500 1 1976 5 - Satisfying
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51 \,\’/'l’l“ﬁ;'c)'” Viseu de Sus (Viseu de | /00, LB Viseu de Sus 1750 2 1984 5 480 Satisfying
52 Viseu la Viseu de Jos Viseu LB,RB Viseu de Jos 1700 2 1984 5 480 Satisfying
53 Viseu in Leordina Viseu LB Leordina 1550 1.2 1984 5 690 Satisfying
54 Viseu in Petrova Viseu LB Petrova 2850 2 1984 5 - Satisfying
55 \E/z‘)e” in Viseu de Sus (Viseu de |\ o, RB Viseu de Sus 600 25 1981 5 480 Satisfying
56 Viseu in Petrova Viseu LB Petrova 285 2.4 1981 5 690 Satisfying
Improvement Viseu in Petrova - Satisfying
57 Leordina - V. Viseului area — | Viseu LB Petrova 1005 2 2004 5 690
Petrova area
58 Viseu in Petrova Viseu LB Petrova 1290 3 2012 5 690 Satisfying
59 Viseu in Valea Viseului Viseu LB Leordina 550 3.5 2009 5 690 Satisfying
Improvement Viseu in Petrova - Satisfying
60 Leordina - V. Viseului - OB area - | Viseu LB Petrova 550 2 2009 5 690
V. Viseului area
61 Iza in Bogdan Voda Iza RB Bogdan Voda 1400 2 1983 5 330 Satisfying
62 Iza in Barsana 1za RB Barsana 750 2 1989 5 540 Satisfying
63 Iza in Rozavlea Iza RB Rozavlea 2100 2 1990 5 330 Satisfying
64 Iza in Sighetu Marmatiei Iza LB Sighetu Marmatiei 2000 1.5 1990 5 - Satisfying
65 Iza in Oncesti Nanesti Iza RB Oncesti 3050 1.7 1989 5 540 Satisfying
66 Iza in Barsana (between bridges) | lza RB Barsana 1100 2 1970 5 540 Satisfying
67 Iza in Sighetu Marmatiei Iza RB Sighetu Marmatiei 3050 1.8 1943 5 - Satisfying
68 Iza in Barsana 1za RB Barsana 1300 2 1989 5 540 Satisfying
69 Iza in Rozavlea Iza RB Rozavlea 925 2 2004 5 330 Satisfying
70 Tisa in Sighetu Marmatiei Tisa LB Sighetu Marmatiei 4900 3 1964 1 1645 Satisfying
Crisuri subbasin
1 | Saniob—salard Barciiu RB Saniob 4100 2.50 1991 5 Satisfying
2 Marghita — Abramut Barciu LB Marghita 8000 2.50 1991 5 215 Satisfying
3 Abramut — Saniob Barcdu LB Saniob 1300 2.50 1991 5 Satisfying
4 Marghita — Abram Barcau LB Marghita 4000 2.00 1991 5 215 Satisfying
5 Abramut — Saniob Barcdu RB Saniob 9800 2.50 1991 5 Satisfying
6 Santimbreu Barcdu RB Santimreu 16000 3.00 5 255 Satisfying
7 Marghita — Chiribig Barcdu LB Marghita 2300 2.00 1983 5 215 Satisfying
8 Marghita — Abramut Barcdu RB Marghita 7500 2.00 1991 5 215 Satisfying
9 Ciuhoi — Salard Barcau LB Saniob 7100 2.50 1987 5 Satisfying
10 Ciuhoi — Saniob Barcau RB Saniob 2600 2.50 1991 5 Satisfying
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11 Marghita - S.I.R.D.E.S.C. Barcau LB Marghita 100 2.50 1975 5 215 Satisfying
12 left bank Barcau Ip Barcdu LB Ip 1830 2.00 2001 Satisfying
13 Barcdu right bank — Zauan Barcdu RB Z3uan 3000 1.00 1959 Satisfying
14 Cohani — Suiug Barcau RB Cohani 1400 2.00 1991 5 Satisfying
15 Marghita — Chiribis Barcau LB Marghita 300 2.00 1983 5 215 Satisfying
16 Salard — Frontiera Barcdu LB Salard 1750 3.00 1967 5 255 Satisfying
17 Marghita — I.T.A. Barcdu LB Marghita 400 2.50 1975 5 215 Satisfying
18 Ghida — Balc Barcdu RB Ghida 7000 2.00 1991 5 Satisfying
19 right bank Barcdu Ip Barcau RB Ip 1320 1.50 2001 Satisfying
20 Brad Crisul Alb RB Brad 4190 0.00 2011 Satisfying
21 Brad Crisul Alb LB Brad 220 0.00 2011 Satisfying
22 Mesteacdn Crisul Alb LB Mesteacan 1000 1.50 1976 Satisfying
23 Bocsig — Ineu Crisul Alb LB Bocsig 5700 1.50 1924 1 880 Satisfying
24 Sicula — Varsand Crisul Alb LB Sicula 47620 3.50 1924 1 Satisfying
25 Vata de Jos Crisul Alb LB Vata de Jos 300 2.50 1970 Satisfying
26 Crigcior Crisul Alb RB Crigcior 200 2.50 1920 Satisfying
27 Brad Crisul Alb LB Brad 2200 2.00 1976 2 Satisfying
28 Brad Crisul Alb RB Brad 510 0.00 2011 Satisfying
29 g‘sg; sicula left bank 0+000- Crisul Alb LB Sicula 5900 2.00 1924 1 Satisfying
30 Criscior left bank Crisul Alb LB Crigcior 100 1.00 1920 Satisfying
31 Gurahont left bank Crisul Alb LB Gurahont 800 2.00 1980 1 680 Satisfying
32 Brad Crisul Alb RB Brad 3400 2.00 1976 2 Satisfying
33 Brad Crisul Alb LB Brad 430 0.00 2011 Satisfying
34 Brad Crisul Alb RB Brad 900 0.00 2011 Satisfying
35 Bocsig Varsand Crisul Alb RB Bocsig 66900 4.00 2011 Satisfying
36 left ba?nk right affl. Crisul Alb — Crisul Alb RB Revetis 160 2.00 2002 Satisfying
Revetis
37 Zdrapti Crisul Alb LB Zdrapti 1200 1.20 1920 Satisfying
38 Gradinari Crisul Negru RB Gradinari 2500 2.50 1982 5 Satisfying
39 Uileacu de Beius Crisul Negru RB Uileacu de Beius 3200 2.50 1943 1 Satisfying
40 Tarcaia Crisul Negru LB Tarcaia 2300 2.50 1982 5 Satisfying
41 Finis Crisul Negru LB Finis 2700 2.50 1982 5 510 Satisfying
42 Tércaia Crisul Negru LB Tarcaia 620 2.00 1968 1 Satisfying
43 lermata — Talpos Crisul Negru LB lermata 36600 4.00 1900 5 Satisfying
44 (Téé')a" ~ Tdmasda right bank Crisul Negru RB Tirian 56600 4.00 2010 5 Satisfying
45 Dike right bank Tinca Crisul Negru RB Tinca 1030 2.00 2000 Satisfying
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46 Dike right bank Rapa Crisul Negru Rapa 610 1.00 2000 Satisfying
47 CN right bank u.pStrea.m N Crisul Negru RB Tinca 1420 2.00 Satisfying
downstream bridge Tinca
48 Dike right bank Capalna Crisul Negru RB Capalna 1200 2.00 1980 5 Satisfying
49 éif:zbank Crisul Negru in Soimi - Crisul Negru LB Borz 1300 2.50 2010 5 Satisfying
50 Cucuceni - Valea Mare left bank Crisul Negru LB Cucuceni 2600 1.80 1982 5 Satisfying
51 Beliu — Berechiu left bank Crisul Negru LB Beliu 31100 3.00 1900 1 Satisfying
52 Dike left bank Taut - Batar Crisul Negru LB Taut 3160 4.00 2000 Satisfying
53 Beliu — Berechiu Crisul Negru RB Beliu 30000 3.00 1970 2 Satisfying
54 Tinca left bank upstream bridge Crisul Negru LB Tinca 600 1.20 1984 Satisfying
55 Dike right bank Tinca Crisul Negru RB Tinca 380 1.00 2000 Satisfying
56 Uzina de Apa Beius Crisul Negru RB Beius 1000 1.20 1968 1 750 Satisfying
57 Taut — Ant right bank Crisul Negru RB Ant 46200 4.00 1900 2 Satisfying
58 Tprian — Tamasda left bank Crisul Negru LB Tarian 56250 4.00 2010 5 Satisfying
59 Beius Crisul Negru RB Beius 1100 2.20 1982 5 510 Satisfying
60 Tileagd Crisul Repede LB Tileagd 5000 1.80 1966 5 Satisfying
61 Oradea Crisul Repede LB Oradea 4100 2.30 1971 5 690 Satisfying
62 Bucea Crisul Repede LB Bucea 300 1.00 1971 10 Satisfying
63 Alesd Crisul Repede RB Alesd 400 3.50 1935 1 Satisfying
64 Fughiu Crisul Repede LB Fughiu 2400 3.00 1969 5 Satisfying
65 City Strand Crisul Repede RB Oradea 200 1.30 1977 5 690 Satisfying
66 Bulz Crisul Repede RB Bulz 400 1.00 1955 10 Satisfying
67 Fughiu Crisul Repede RB Fughiu 1345 3.00 1974 1 Satisfying
gg | upstream railway bridge right Crisul Repede RB Vadu Crisului 300 3.20 1949 5 565 Satisfying
bank Vadu Crisului i
69 Alesd right bank Crisul Repede RB Alesd 1200 1.00 1969 1 Satisfying
70 Oradea Crisul Repede RB Oradea 3200 3.70 1963 5 690 Satisfying
71 Suncuius left bank upstream LP Crisul Repede LB Suncuius 300 1.00 2011 5 Satisfying
72 Gheghie — Auseu Crisul Repede RB Gheghie 300 3.00 1980 5 Satisfying
73 gﬁgtoblfgléf ' adea upstream Crisul Repede RB Oradea 1600 3.50 1963 1 1000 Satisfying
74 Cacuciu Vechi Crisul Repede LB Cacuciu Vechi 800 1.20 1968 10 Satisfying
75 Oradea — Border Crisul Repede RB Oradea 23500 4.00 2010 5 690 Satisfying
76 Tdrian — Border Crisul Repede LB Tarian 11600 4.00 2010 5 Satisfying
77 Bucea left bank Crisul Repede LB Bucea 200 1.00 1970 10 Satisfying
78 E:ncmus right bank downstream Crisul Repede RB Suncuiug 700 2.50 1959 5 Satisfying
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left bank Crisul Repede Satisfying

79 upstream BROOK CET 1 Crisul Repede LB Oradea 1600 35.00 1993 1 1000

80 Gheghie — Auseu Crisul Repede RB Gheghie 600 3.00 1979 5 Satisfying

81 Gheghie — Auseu Crisul Repede RB Gheghie 400 2.00 1979 5 Satisfying

82 Esnculus right bank upstream Crisul Repede RB Suncuius 300 1.00 1952 5 Satisfying

83 Diosig — Salacea ler (Eriu) LB Salacea 48000 3.00 1970 5 Satisfying

84 Andrid left bank ler (Eriu) LB Andrid 16550 2.00 1970 5 65 Satisfying

85 Cauas — Ady Endre ler (Eriu) RB Ady Endre 16550 2.60 1970 5 Satisfying

i— uri isfyin

ge | Adoni—Cherechiuright bank ler (Eriu) RB Cherechiu 3450 2.00 1970 5 Satisfying
(Canal Anticar)

g7 | Adoni- Cherechiu left bank ler (Eriu) LB Cherechiu 3900 2.00 1970 5 Satisfying
(Canal Anticar)

88 Diosig ler (Eriu) RB Salacea 48000 2.50 1970 5 Satisfying

89 Diosig — Salacea left bank ler (Eriu) LB Salacea 48000 3.00 1970 5 Satisfying

Mures subbasin
1 Improvement of Mures river and Mures B Birzava 2720 59 1979 5 1750 Satisfying

affluents in Lalasint
2 Mures river in Chelmac Mures LB Conop 6000 2.7 1976 20 1120 Satisfying

3 Improvenr.\ent of Mures river and Mures B Conop 3000 20 1979 5 1750 Satisfying
affluents in Chelmac
i isfyin
4 | !mprovement of Mures river Mures LB Ususiu 2900 2.8 1980 5 1750 Satisfying
and affluents in Ususau
5 Mures river in Lipova Mures LB Lipova 4740 4.0 1981 2 2300 Satisfying
6 Mures river in Baratca Mures RB Paulis 850 2.1 1980 5 1650 Satisfying
iver i Satisfyin
7 | !merovement Mures river in Mures RB Paulis 9850 2.6 1978 5 1650 fying
Paulis -Sambateni
g | Partition Dike rightbank Mures |\, o RB Viadimirescu 2500 3.0 1976 1 2600 Satisfying
river in CICH Arad
iveri ica - imi isfyin
9 Murfes .rlver in Pecica Mures RB Vlat.jlmlrescu, Arad, 36993 6.0 1975 1981 1 2600 Satisfying
Vladimirescu Pecica
10 E\)LI;ZIEH bank Mures river in Mures LB Arad 9930 50 1976 1 2600 Satisfying
11 | Partition Dike left bank Mures Mures LB Arad 2100 15 1969 5 1720 Satisfying
river in Arad
12 Mures river in Bodrogul Nou Mures LB Zadareni 2131 3.0 2009 5 1720 satisfying
13 Canal Arad - Pecica Mures LB Pecica 1350 1.5 1969 1 2600 Satisfying
14 Canal Arad - Pecica Mures RB Pecica 1350 1.5 1969 1 2600 Satisfying
15 Mures river in Pecica Mures RB Pecica 6691 3.5 1975 1 2600 Satisfying
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M i F - i isfyi
16 halljftr)?u:wer elnac - Periam Mures LB Felnac, Secusigiu 22365 4.5 1975 2 2050 Satisfying
17 Mures river in Semlac Mures RB Semlac 1350 4.5 1968 5 1720 Satisfying
18 Mures river in Seitin Mures RB Seitin 2150 3.0 1968 1 2600 Satisfying
19 Mures river in Nadlac - Seitin Mures RB Nadlac, Seitin 17400 3.0 1989 2 2050 Satisfying
20 Mures river Nadlac Mures RB Nadlac 4375 4.0 1968 1 2600 Satisfying
21 | Partition Dike left bank Mures Mures L8 Periam 2500 2.5 1932 10 1310 Satisfying
river in Periam
22 | Mures river in Cenad Mures LB (P:z::;" Sanpetru Mare 43374 45 1932 2 2050 Satisfying
23 Tarnava Micd in Ghindari Tarnava Micd RB Ghindari 2400 2 1977-1981 5 240 Satisfying
24 ;2;’3‘: Mica in Sangeorgiude | o 2 Mics RB Fantanele 1046 12 1987 5 185 Satisfying
25 Tarnava Micd in Coroi Tarnava Micd RB Coroi 1630 1.3 2010 5 127 Satisfying
Tarnava Mica RB Custelnic 596 3 1972 1982 1 444 Satisfying
Embankment and regulation of | Tarnava Mica RB Tarnaveni 3850 3 1972-1982 1 444 Satisfying
26 Tarnava Mica river and affluents | Tarnava Mica RB Dambau 2517 3 1972-1982 1 444 Satisfying
in Tarnaveni Tarnava Mica LB Seuca 4968 3 1972-1982 1 444 Satisfying
Tarnava Mica LB Adamug 2244 3 1972-1982 1 444 Satisfying
| tof Ta Mics Tarnava Mica RB Suplac 2489 1.2 2001 5&1 240 Satisfying
mprovement ol “armava ied " Tarnava Mica LB Adamus 1130 2 2002 5 240 Satisfying
27 river in Suplac, Adamus, " — . T
Cornegti, Criiesti Tarnava Mica RB Cradiesti 1984 2 2004 5 240 Satisfying
’ Tarnava Mica LB Cornegti 4510 2 2009 5 240 Satisfying
Mures RB Suseni 300 2 1984 5 112 Satisfying
. Mures LB Suseni 300 2 1984 5 112 Satisfying
2 | Embankmentand regulation of =y J o RB Ciumani 1220 2 1984 5 112 Satisfying
Mures in Gheorgheni depression - n —
Mures LB Ciumani 1800 2 1984 5 112 Satisfying
Mures LB Borzont 500 2 1984 5 105 Satisfying
B - —
29 Mures river in Toplita Mures R Toplfta 1100 2 2007 5 353 Sat!sfy!ng
Mures LB Toplita 1200 2 2007 5 353 Satisfying
N Mures LB Rastolita/lod 2610 2 2004 5 559 Satisfying
30 | t M Rastol - ——
mprovement Mures In Rastolita 7 res LB Rastolita/lod 1130 2014 Satisfying
31 Mures in Lunca Muresului Mures LB Alunis/Lunca Muresului 2430 2 2000 5 523 Satisfying
32 Embankment and regulation Mures LB Reghin/Reghin 4730 2.25 1979 1 895 Satisfying
Mures in Reghin RB Reghin/Reghin 10620 2.25 Satisfying
33 | Resulation and Embankment Mures RB Suseni / Suseni 315 2008 Satisfying
right bank Mures in Suseni
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34 '1'25 r:‘l’::r’:ﬁ:t&‘r‘]:ﬁ?a'" lernut DJ | \1ires LB lernut 2040 2011 2 1135 Satisfying
35 Mures in Sanpaul Mures LB Sanpaul 857 1 1968 1 1548 Satisfying
36 Mures in lernut D2 Mures LB lernut 3070 3 2004-2008 2 1135 Satisfying
Embankment and regulation Mures LB Tg. Mures 11000 3 1977 1 1110 Satisfying
37 Mures and affluents in Targu Mures RB Santana 15230 3 1982 1 1110 Satisfying
Mures Mures LB Tg. Mures 480 1982 1 1110 Satisfying
38 Emban!(ment and regulation Mures LB Ludus 2650 5 1082 1 1560 Satisfying
Mures in Ludus
. Mures LB Sibot 290 0 1974 5 1700 Satisfying
39| Mures in Sibot Mures B Sibot 5840 27 1974 5 1700 Satisfying
40 Blandiana-up. confl.Mures Mures RB Blandiana 1600 2.5 1975 10 1310 Satisfying
41 Mures in Blandiana - Acmariu Mures RB Blandiana 4960 2.5 1975 10 1310 Satisfying
42 Tarnava in Mihalt Tarnava LB Mihat 2550 2.5 1977 5 645 Satisfying
43 Mures in Cistei Mures LB Cisteiu de Mures 2400 2 1977 5 1215 Satisfying
44 Mures in Drambar Mures LB Drémbar 1260 3.5 1980 1 2600 Satisfying
45 Mures in Radesti Mures LB Radesti 2380 1.8 1981 10 948 Satisfying
a6 | Dikerightbankandregulation | . RB Blaj 4170 25 1981 2 745 Satisfying
Tarnava Mare in Blaj
47 | 'mprovementTarnavaMareand | . . LB Tiur 6990 25 1981 2 745 Satisfying
Tiur in Blaj
I ) . Mures RB Vurpar 4900 2.8 1982 5 1420 Satisfying
48 | Dike right bank Mures in Vurpdr = RB Vurpar 470 2.8 1982 5 1420 Satisfying
Mures LB Ciugud 2610 4.4 1984 5 1404 Satisfying
Mures RB Alba lulia 4940 6.5 1984 1 2600 Satisfying
49 Improvement Mures and Affl. Mures LB Oarda 2020 6.5 1984 5 1404 satisfying
Alba lulia area Mures LB Oarda 720 3 1984 5 1404 Satisfying
Sebes LB Oarda 1550 4.5 1984 5 1404 Satisfying
Sebes RB Oarda 1290 4.5 1984 5 1404 Satisfying
50 | 'mprovementMuresand V. Mures LB Mereteu 3750 15 1986 10 1310 Satisfying
Blandiana ’
Térnava Mica RB/LB | Cetatea de Baltd 340 3.5 2009 5 345 Satisfying
Téarnava Micd LB Cetatea de Baltd 2500 3 1989 5 345 Satisfying
51 Improvement Tarnava Mica in Tarnava Micd LB Jidvei 1900 2 1998 5 345 Satisfying
Cetatea de Balt - Jidvei Tarnava Mic3 RB Jidvei 3290 2.3 1998 5 345 Satisfying
Téarnava Mica RB Sona 4780 2 1989 10 205 Satisfying
Téarnava Mica RB/LB | Cetatea de Baltd 70 0 2009 5 345 Satisfying
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Corund RB/LB | Jidvei 160 0 2009 5 345 Satisfying
(Tarnava Mica)
5p | Dikeright bankandregulation | ;oo RB Mihoesti 800 2.5 1987 5 350 Satisfying
Aries la Mihoiegti
53 | !mprovement Aries rightbank | . RB Viisoara 2100 25 1985 1 1100 Satisfying
Tronson 8 - Viisoara
54 | 'mprovementr. Aries Tronson6 | oo RB Turda 5660 2 1987 1 1100 Satisfying
and 7 - Poiana - C.Turzii
55 Improvement Aries Tr. 4 - Turda | Arieg RB Turda 480 2 1987 1 1100 Satisfying
56 | MProvementAriesTr.5 - Aries RB Turda 1200 2 1987 1 1100 Satisfying
Oprisan
57 | Improvement Aries.Tr. 2 - Aries RB Turda 720 2 1987 1 1100 satisfying
Cement Manufacture
5g | 'mprovementAries.Tronson1- | ;o RB Mihai Viteazu 5380 25 1988 1 1100 Satisfying
Mihai Viteazu
59 Improvement Arles.Tr. 3 left Aries LB Turda 590 25 1988 5 670 Satisfying
bank - Electroceramica
go | mprovementAries.Tr. 3 right Aries RB Turda 1000 25 1988 1 1100 Satisfying
bank - Electroceramica
61 Improvement Aries. Left bank Arieg LB Viigoara 310 1.5 1988 5 670 Satisfying
Tr. 8 - Viisoara Aries LB Viigoara 500 2 1988 5 670 Satisfying
62 Dike Remuu Campia Turzii Aries RB Campia Turzii 1250 2 1988 1 1100 Satisfying
63 Closing Dike Cheia Arieg RB Mihai Viteazu 1550 2 1988 1 1100 Satisfying
g4 | DikelB.and consolidation Mures |\ o LB Ocna Mures 1760 18 1971 5 1215 Satisfying
in Ocna Mures
g5 | Dikeand consolidation Aries Aries RB Baia de Aries 170 12 2002 2 536 Satisfying
zone Baia de Aries
- Mures LB Vintu de Jos 3930 2.5 1973 5 1420 Satisfying
66 | M =L
ures in Vinu de Jos Mures (B Vintu de Jos 900 25 1973 5 1420 Satisfying
g7 | 'mprovement Mures and affl. Mures RB/LB | Santimbru 6260 35 2012 5 1475 Satisfying
Coslariu-Santimbru
. ) Aries RB Campeni 450 2.2 2004 2 450 Satisfying
68 | I =L
mprovement Aries in Campeni =, o] (B Campeni 240 22 2004 2 450 Satisfying
L . Mures RB Sardcsau 430 0 2011 5 1550 Satisfying
69 E;'::Crs'g:t bank Mures in Mures 1) Saracsau 430 0 2011 10 Satisfying
Mures RB Sardcsau 1130 0 2011 5 Satisfying
70 ir;r;:sankment right bank in Lunca Aries RB Lunca 2200 ) 1997 5 638 Satisfying
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71 | Embankmentand regulation Mures RB llia/llia 5260 5 1981 2 2530 Satisfying
albie rdu Mures la Ilia-Dike llia
Embankment and regulation of |\, oo LB llia/Braznic 1600 3 1981 5 1875 Satisfying
Mures in Ilia- Dike Braznic
72 Mures in Ldpugnic Mures LB Dobra/Lapusnic 6520 3 1971 5 1850 Satisfying
73 Mures in Stretea Mures LB Dobra/Stretea 4600 2 1972 5 1850 Satisfying
74 Embanlfment a‘n.d bank . Strei RB Bretea .Roméné/ 1100 25 1976 5 430 Satisfying
protection Strei in Covragiu Covragiu
75 | Embankment and regulation Strei LB Bicia/Batiz 7500 2 1981 5 386 Satisfying
Strei in Simeria-Batiz
Embankment and regulation Satisfying
76 Mures in Homorod - Dike Mures LB Geoagiu/Gelmar 3080 4 1981 5 1410
Gelmar
Embankment and regulation Satisfying
77 Mures in Homorod-Dike Aurel Mures LB Geoagiu/ Aurel Vlaicu 2650 3 1981 5 1410
Vlaicu
Embankment and regulation Satisfying
78 Mures in Homorod-Dike Mures LB Orastie/ Orastie 2060 3.3 1981 5 1410
Suinprod Orastie
79 | Embankment and regulation Mures L8 Deva/Deva 8830 5 1981 1 2640 Satisfying
Mures in Deva
80 Mures in Branisca Mures RB Branisca/ Branisca 4690 2 1985 5 1850 Satisfying
81 Improvement Mures in Folt Mures RB Rapoltu Mare/Folt 1840 3 2002 5 1710 Satisfying
82 'TTI‘_’J;’;’?::::xﬁre;;(';zpo:l'ceaz Mures LB Oréstie/Pricaz 5160 25 2007 5 1710 Satisfying
83 'T'Ef(;;’;’ir::a”:xl‘ireglL';ZT‘L"rZas Mures LB Turdas/Turdas 1270 1 2007 5 1710 Satisfying
Improvement Mures in Zone Satisfying
84 Turdas, Pricaz, Folt - Dike Mures RB Rapoltu Mare/Bobalna 3170 1.4 2007 5 1710
Bobalna
85 Dileul Nou/Sanpaul Mures RB Sanpaul/Dileu 1820 2 12/31/1968 Satisfying
86 SC AGRIM, ferma Sanpaul Mures LB Sanpaul 1800 2 12/31/1968 5 Satisfying
87 Dike Ocna Mures Mures RB Ocna Mures 900 1.3 12/23/1987 10 Satisfying
88 Dike Mures in Aiud Mures RB Aiud 2250 2.7 12/30/1979 5 1021 Satisfying
89 Dike Mures in Leorint Mures LB Leorint 1130 1.5 12/30/1972 10 Satisfying
90 Dike Mures in Beldiu Mures RB Beldiu 3940 1.4 12/30/1976 10 Satisfying
91 Dike Mures in Totoi Sat Mures LB Totoi 2200 1.8 12/30/1982 10 Satisfying
92 Dike Mures in Totoi Mures LB Totoi 800 2 12/30/1976 10 Satisfying
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i i Satisfyin
g3 | Dike Mures LaVintu De Jos Mures L8 Vintu de Jos 1840 1.8 12/30/1982 10 fying
Downstream
i in Vi tisfyin
g4 | DikeMures in Vintu De Jos Mures RB Vintu de Jos 1500 2 12/30/1981 10 Satisfying
Campu Goblii
95 Dike Blandiana Mures RB Blandiana 2080 2.5 12/30/1984 10 Satisfying
96 Dike Blandiana Mures RB Blandiana 830 1.8 12/30/1983 5 638 Satisfying
97 Dike Blandiana Mures RB Blandiana 3600 2.7 12/30/1984 1 Satisfying
ike ri ampi i— Satisfyin
gg | Dike right bank Campia Turzii Aries RB Campia Turzii 1970 0 06/17/2008 10 fying
downstream purge station
99 Embankment Santamarie Tarnava Mica LB Santdmarie 2100 2.5 10 Satisfying
100 | Embankment downstream Tarnava Mic3 LB Biia 940 15 Satisfying
Bridge B.A. Biia
101 | Embankment Biia- Sdntdmadrie Téarnava Micd RB Biia 2500 2.7 10 Satisfying
102 Embankment Sona - upstream Tarnava Mica RB Sona 980 2.2 0 Satisfying
103 Embankment Biia - Sdnmiclaus Tarnava Mica RB Biia 1750 2.5 10 Satisfying
Satisfyin
104 | Embankment Electrocentrale Mures LB Vetel/Mintia 2900 35 1969 1 2640 fying
Branch Deva in Mintia
Satisfyin
105 | Embankment Electrocentrale Mures RB Vetel/Mintia 2400 35 1969 1 2640 fying
Branch Deva in Mintia
106 | Embankment Mures in Salciva Mures LB Dobra/ Sélciva 2200 1 1958 10 999 Satisfying
Banat subbasin
1 Navigable Bega Bega LB Timisoara, Peciu, Uivar 37340 3 1915 5 47,00 Satisfying
2 | Bavigable Bega Bega RB Timisoara,  Sinmihaiul 39595 3 1915 5 47,00 Satisfying
Roman, Uivar
3 Dike nonnavigabile Bega Bega RB Topolovat, Remetea 12865 3 1915 2 72 Satisfying
4 Nonnavigable Bega Bega LB Topolovat, Remetea 20375 3 1915 2 72 Satisfying
5 Bega Bega RB Balint, Belint, Chizatau 10051 3 1860 2 365 Satisfying
6 Bega Bega B Bthausen, Balint, 26285 3 1860 Satisfying
Chizatau
7 | BegaVeche Bega Veche LB izcn”!?z Becicherec, 33360 4 1898 5 47 Satisfying
8 | BegaVeche Bega Veche RB (S:fo:fz Becicherec, 32080 4 1898 5 47 Satisfying
9 E;I;ekdlscharge cannal Bega right Bega RB Topolovat 5758 4 1910 ) 350 Satisfying
10 E;ekd'“harge cannal Bega left | o LB Topolovat 5777 4 1915 2 350 satisfying
Flood issues and climate changes - Romania Report for Tisza River Basin 24




(@ )

interreg &

Danube Transnational Programme

Somes-Tisa subbasin
1 Fantanele Somesul Cald Belis 92 AM 213 250.42 37.42 HVR
2 Tarnita Somesul Cald Somesu Cald 97 A 70,3 77.4 7.1 AHV,R
3 Somesul Cald Somesul Cald Somesu Cald 34 G 7,47 9.53 2.07 AHV,R
4 Gildu Somes Mic Gildu 23 G+AM 2.44 3525 1.085 AH,
5 Varsolt Crasna Varsolt 14 PM 16.070 39.388 23.318 AV,P
6 Stramtori - Firiza Firiza Firiza 51,5 C 15.77 17.52 1.75 AH
Crisuri subbasin
1 Lesu lad Remeti 60,5 AM 28,3 33,8 4,2 AHVR
2 Taut Cigher Taut 22 PM 15.21 33.7 18.49 VR
3 Suplacu de Barcau Barcdu Suplacu de Barcau 11 PM 6,2 15.849 13.649 AV
4 Mihaileni Crisul Alb 34 A 10.33 AHV
5 Carasau Valea de lzvor Cociuba Mare/Carasau 15 PM 1,148 1.920 0.772 v
6 Lugasu Crisul Repede Lugasu de Jos 37 PM 63.500 74.500 11 H
7 Tileagd Crisul Repede Tileagd 37 PM 52.900 63.300 10,4 H
8 Drdgan Drdgan Lunca Visagului 120 A 112.000 127.050 15,1 H
Mures subbasin
1 Zetea Tarnava Mare Zetea 48 PA 16.50 44.10 18.40 VH
2 Bezid Cusmed Sangeorgiu de Padure 29 PA 15 31 16 VH
3 Ighis Ighis Medias 36 PA 5 6,27 VA
4 Mihoesti Aries (Ariesul Mare) Campeni/Mihoiesti 25,35 PM 6.25 9.45 3,25 V,AH
5 Cincis Cerna Teliucu Inferior/Cincis Cerna 48,00 A 24.910 32.086 7.176 AHV
6 Gura Apelor Rau Mare R4u de Mori/Brazi 168,00 AA 200.000 226.180 26.180 H
7 Ostrovu Mic Rau Mare R&u de Mori/Ostrovu Mic 32,50 G 9.200 10.020 0,820 H
8 Paclisa Rau Mare Totesti/Paclisa 32,50 G 9.100 10.420 1.320 H
9 Hateg Rau Mare Hateg/Hateg 32,50 G 11.580 13.480 1.900 H
10 Subcetate Strei Santdmarie Orlea/Subcetate 23,50 G 6.070 6.600 0.530 H
Banat subbasin
1 | Surduc Gladna Surducu Mic 34,0 AM 24.225 50.000 25.775 V,H,R,A
* Type of the dam ** Uses
A Arch dam (or gravity arch) V —flood protection
G Concrete Gravity Dam | - irigation
C Concrete Buttress Dams H - hydroenergie
AA Rockfill dam sealed with clays P — pisciculture
AM Roclfill dam sealed with upstream mask A — water supply
PO Earthfill homogenous dam R —recreation
PA Earthfill dam sealed with clays X — other uses
PM Earthfill dam sealed with upstream mask
SS Weir with surface weirs
SBB Weir with closing concrete dam
SBML Weir with closing dam or earth perimeter dam
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Table 3.4 Temporary reservoirs

Somes-Tisa subbasin
1 V. Vinului Rodina PO 7.9 1.7
2 Crucisor Il V. Vinului PO 7.0 1.13
Crisuri subbasin
1 1 Mai Peta PO 10.2 1.212
2 Felix Hidisel PO 13.5 2.48
3 Adona Adona PO 8.5 2.024
4 Ciutelec Bistra PO 7.7 3.4
5 Egher Chet PO 7 1.561
6 Sannicolau de Munte Sannicolau PO 8 2.30
7 Uileacul de Munte Cosmo PO 6 2.75
8 Hodisel Hodisel PO 12.55 1.879
9 Cdrand — Rapsig Teuz PO 6 20.20
10 Carpestii Mici Carpestii Mici PO 7.2 2.60
11 Galospetreu | Rat PO 5 3.84
12 Gepiu Il Gepiu PO 8.15 1.59
13 Bicaciu Corhana PO 7.6 3.59
14 Sipot Afl. Valea Noud PO 7 1.04
15 Andrid ler PO 6 17.5
Mures subbasin
1 Cladova Cladova PO 10.0 1.01
2 Sistarovat Sistarovat PO 9.0 2.1
3 Draut Draut PO 10.0 1.16
4 Vanatori Tanava Mare G/PO 24 25.5
5 Balauseri Tarnava Mica G/PO 19 24.5
6 Nemsa brook Mosna PO 21.3 7.94
7 Valea Niraj PO/G 14 6
8 Taul Ceanului Valea Caldd Mare PO 8.5 4.45
Banat subbasin
1 Cosarii ll Chizdia PO 7.6 2
2 Repas Repas PO 7.6 1.6
3 Pischia Bega Veche PO 10.4 13.3
4 Manastur Apa Mare (Rat) PO 8 10.15
5 Izvorin Slatina (lzvorin) PO 8.05 6.64
Type of the dam

PO Earthfill omogenous dam

PA Earthfill dam sealed with clays mask

PM Earthfill dam sealed with upstream mask
Ss Weir dam with surface weirs

Table 3.5 Polders

Somes-Tisa subbasin
Total 5.686(2.052
1 Moftin Crasna Moftin/Ghilvaci lateral 7.596 3.50 294.00 comp,|+3.634
comp,ll)
Supur/Supuru de
2 Supur Crasna Jos Contour 5.943 5.00 134.23 5.88
Crisuri subbasin
1 Tdmagsda Crisul Negru Tamasda Perlrn.eter Enclosure 9.779 23-7 507 22.12
Partition
2 Cosdeni Holod Cosdeni Lateral Contour 4.635 9 148 2.9
3 Ginta Holod Ginta Contour 7.800 4 17.3
4 Sambata Topa Sambata contour, enclosure 6.822 3 104 45
5 Sdlard Barcau Sélard contour 10.960 4 15
6 Chier Valea Mare Chier contour 6.940 4 404 9.95
7 | zerinduMic | Crisul Negru Avram Lateral Partition 12680 | 2.40-7 475 23.38
lancu/Tamagda
8 | Beliu Beliu Beliu Parimeter Enclosure | 115 | 515-3.9 143 2.7
Partition
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- . . Parimeter Enclosure
9 Sartis Sartis Cermei Partition backwater 7.360 1.5-3.2 210 3.6
10 | Frunzis Frunzis Apateu/ Perimeter Enclosure 9.250 2-33 405 6.2
Berechiu backwater
11 Ses Inand Corhana Cefa Perimeter 2.117 3 2.325
12 | sicula Crisul Alb Sicula Perimeter backwater | 0 0c) | 4_45 680 6.5
Enclosure (2%)
. . . Perimeter backwater 1,000
13 Cigher Crisul Alb Zdarand Ring 13.771 4.5 (2%) 8
Mures subbasin
A sy i A . Contour and 6.500
1 Vanatori Tanava Mare Albesti partition 2.090 10 350 8
Contour and 7:300 0.5-12
2 Balduseri Tarnava Micd Balduseri artition 3.670 2.4-6.6 325 11.4
P 2.330 2
Banat subbasin
1 [ Cenei Bega Veche Cenei lateral 3.200 3 193 4

Table 3.6 Diversion canals

Somes-Tisa subbasin
1 Somesul Rece | Maguri Racdtau Somesul Rece Soﬁmefm Cald ) 7.206 17.8
(Fantanele reservoir)
2 Negruta Maguri Racatdu Paraul Negru Somesul Rece.(SomesuI 4.018 1
Rece | reservoir)
3 Dumitreasa Madguri Racatdu Dumitreasa Somesul Rece (.Some,sul 1.060 1.6
Rece | Reservoir)
4 | Racatsu Méguri Ricitsu Ricitau Somesul Cald 3.637 5
(Fantanele Reservoir)
5 Somesul Rece Il Maguri Racatdu Somesul Rece Somesu! Cald (Tarnita 3.339 10
Reservoir)
A Bistrita
. L. Bistrita e -
6 Colibita dam — Colibita HPP A x 1 S (Colibita Bistrita 6.385 15.5
Bargaului/Colibita .
reservoir)
7 Repedea Bistrita Bargaului/Mita Repedea Bistrita 0.880 3.92
8 Straja Tiha Bargaului/Straja Bargau Bistrita 5.380 4.8
Crisuri subbasin
1 Beliu — Taut Pipeline Beliu Beliu Crisul Negru 31.8 66
2 Plpelm.e Ca.nalul l\{lorllor Crisul Alb Canalul Morilor | Crisul Alb 92 2.5
(Buteni — Pilu — Varsand)
3 Diversion CPE2 Ant Crisul Negru Crisul Negru 8.8 3.5
4 Vad — Astileu Pipeline Vadu Crisului Crisul Repede Crisul Repede 14.5 10
5 PlpeI!ne Tileagd - Sdcddat - Tileagd Crisul Repede lad 11 90
Fughiu
Canal Colector (Tarian — ) .
6 Timasda) Tamasda Crisul Repede Crisul Negru 61.8 3.5
7 Remeti — Munteni Pipeline Remeti Dasor lad 2.1 49
8 Drdgan — Remeti Lunca Visagului Drdgan lad 4.3 40
9 Lesu — Remeti Pipeline Remeti lad lad 8.1 8.5
10 | !ad-Carligate - Dragan Remeti lad lad 4.67 116
Pipeline
11 lad — Dragan Pipeline Remeti lad lad 4.7 2.8
12 Munteni — Bulz Pipeline Munteni lad lad 4.3 49
13 Matca Pipeline Andrei Saguna Mures Cigher 41.2 3
14 Sdcuieu — Dragan Pipeline Sacuieu Sdcuieu (Hent) lad 16.6 4.76
Mures subbasin
1 Cannal Batiz - Simeria Bacia/Batiz Strei Mures 15.500 7.93
2| soimu Valea lerii/Mdguri- Soimu Somesul Cald 5.079 1.75
Racatau
3 Lindru Valea lerii/Caps Lindru Somesul Cald 0.884 1.03
Banat subbasin
1 Discharge Cannal Bega - Timis Topolovat Bega Timis 5.570 400
2 Supply Cannal Timis - Bega Costei Timis Bega 9.700 40
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Table 3.7 Hydraulic complex facilities

Mures subbasin
Regulation of Ditrdu and Martonka brooks in Ditrau,

1 Ditra Ditra 2
Harghita county (right arm of HCF 1) itrau itrau 6
Regulation of Ditrdu and Martonka brooks in Ditrdu, Harghita - .

2 county (left arm of HCF 2) Ditrau Ditrau 16

3 Gurghiu Gurghiu Reghin 0.5

4 Water intake and turbine cannal Mures Targu Mures 56

5 | Niraj Niraj Mic Miercurea

Nirajului

Banat subbasin

Sanmartinu

1 Sanmartinu Maghiar Bega Maghiar 83.5

2 Topolovat Bega Topolovat 400

3 Sanmihaiu Roman Bega sanmihaiu 83.5
Roman

4 Bega — dam and water intake Bega Timisoara 83.5
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Drainage systems

Drainage systems are referring to internal water leakage through drainage cannals and through valleys and
depressions, by maneuvering of weirs and the operation of pumping stations serving for this purpose from
internal water systems and subsystems.

The discharge of internal waters to the maximum discharge capacity will be achieved through collection and
evacuation systems in the reciver river as well as through the existing canals.

The discharge of internal waters from areas where they can not be collected by existing systems, as well as
of exceptional domestic waters that exceed the maximum discharge capacity of these systems, will be done
both through canals, valleys and depressions. The limitation of internal water flows will be done by weirs,
riverbed restraints or other ways.

Drained area

Function Receiver river
(km?)

Somes-Tisa subbasin
1 Tarna Batarci Internal water evacuation 22.15 | Tarna Micd
2 Tur-right bank - 97.93 | Tur
3 Turulung-Negresti - 139.39 | Tur
4 Tur-left bank -7 96.3 | Tur
5 Alunis-Potau - 75.16 | Somes
6 Somes-right bank - 274.17 | Sar, Tur, Somes
7 Homorod-right bank - 91.71 | Somes
8 Somes-Crasna -7 383.17 | Crasna
9 Crasna-left bank -7 275.02 | Crasna
10 Terebesti-Gelu - 63.37 | Crasna
11 Craidorolt-Varsolt - 161.54 | Crasna
12 Cardseu-Valea Vinului-Pomi - 97.86 | Somes
13 lojib-Seini -7 50.41 | Somes

Crisuri subbasin
1 Teuz-right bank - 249.16 | Crisul Negru
2 Teuz-left bank - 203.77 | Crisul Negru
3 Cermei -Taut -7 68.15 | Crisul Negru
4 Sistem Hanios Varsand -7 234.89 | Crisul Alb
5 Cigher - 99.22 | Crisul Alb
6 Budier - 204.96 | Canalul Morilor
7 Varsand - 37.44 | Crisul Alb
8 Chiser -7 170.08 | Canalul Morilor
9 Morilor I-left bank - 50.32 | Crisul Alb
10 Gut - 38.09 | Crisul Alb
11 Canalul Morilor - 118.04 | Crisul Alb
12 Teuz right bank -7 104.87 | Crisul Negru
13 Canal Colector —left bank Inand - 450.77 | Crisul Negru
14 Canal Colector+right bank-Cefa - 446.18 | Crisul Negru
15 Peta-Hidisel - 20.61 | Crisul Repede
16 Valea Bistra -7 11.05 | Barcau
17 Valea Inot -7 12 Barcau
18 Barcau right bank upstream Marghita - 10.27 | Barcdu
19 Barcdu right bank downstream Salard - 26.12 | Barcdu
20 Barcdu left bank downstream Salard - 76.21 | Barcdu
21 Cermei-Taut - 18.91 | Crisul Negru
22 Crisul Repede-right bank upstream Oradea | -”- 29.7 | Crisul Repede
23 Crisul Repede right bank upstream Tileagd - 13.27 Crisul Repede
2 grrl:zlea Repede right bank donstream | 056 Crisul Repede
25 %E:;d Repede left bank downstream t2c8 Crisul Repede
26 Valea Holod - 49.3 | Crisul Negru
27 Valea lerului -7 274.62 | ler
28 Valea Noua-Guberdiu - 22.75 | Crisul Negru
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29 Valea Ratagel Y 48.43 | Crisul Negru
30 ler 7 27.37 | ler
Mures subbasin

1 Sard Ighiu 4 21.57 | Ampoi

2 Secas Mic Y 15.5 | Secas

3 Ordstie - Romos - Aurel Vlaicu Y 30 | Vaidei-Romos-Mures

4 Sibisel - Beriu Y 19.19 | Sibisel

5 Botdrod - Bretea " 18.5 | Luncanilor

6 Bretea - Valcele - Batalar " 14.38 | Strei

7 Hateg - General Berthelot - Tustea Y 34.15 | Galbena

8 :)eorerfadn;r’OSZﬁlr:;;uuiﬁamn Cutas, Tiganca, | _, 239.38 Mures river right bank upstream Pecica

9 ler Arad frontiera subbazin Pe sub vii " Mu.reg river right bank  downstream

11.5 | Pecica

10 Crac, subbasin Crac Y 121.04 | Mures river right bank upstream Nadlac

11 Crac, subbasin Crac " 145 | Mures river right bank upstream Nadlac

12 ler-Arad frontiera Subbasin Forgacea " 32.49 | Mures river right bank upstream Pecica
. R . ” Mures river, left bank downstream

13 Aranca-Secusigiu, subbasin Secusigiu 64.08 | Secusigiu

14 Mures right bank 1 ! 48.1 | Mures river,right bank upstream Arad

15 Mures right bank 2 - 88 | Mures river right bank upstream Arad

16 Sannicolau-Saravale i 26 | Mures river left bank

Banat subbasin

1 Aranca 5 555.82 | Aranca

2 Galatca - 82.8 | Galatca-Giucasin

3 Beheiu Vechi-Vest Timisoara i 105 | Bega Noua-Bega Veche

4 Beregsau Amonte i 15.13 | Beregsdu Vechi

5 Rauti-Sanmihaiu German i 51.28 | Bega navigabild

6 Vinga-Biled-Beregsau - 255.3 | Bega Veche

7 Checea-Jimbolia 4 544.51 | Bega Veche

8 Behala " 16.62 | Behala

9 Muresan - 60.4 | Muresan

10 Sannicolau-Saravale Y- 199.98 | Aranca

11 Rau-Glavita 4 84.86 | Bega-Glavita

12 Uivar-Pustinis i 54.03 | Bega Veche-Bega
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Drainage canals network in Tisa basin
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Significant historical floods and Areas with Potentially Significant Flood
Risk

On the surface of the Tisza River Basin, floods were recorded in all seasons of the year, but the most
significant are formed in the winter, spring and summer season, the phenomenon being influenced by the
moisture intake brought by the air masses.

Among the most known floods is mentioned those from: 1912, 1932. 1941, 1966, 1970, 1974, 1975, 1978,
1979, 1980, 1981, 1989, 1993, 1995, 1996, 1997, 2001, 2005, 2006, 2008 and 2010.

In 1970 important floods have occurred that had as a triggering factor a heavy rain regime, recording
significant water flows in almost all the big watercourses in Romania. The maximum recorded flows had
values of: 576 m3/s at the Oradea gauging station on the Crisul Repede River, 626 m3/s at the Tinca gauging
station and 517 m3/s at the Zerind gauging station both on the Crisul Negru river, 466 m3/s at the Bocsig
gauging station on the Crisul Alb River, 1,580 m3/s in Ocna Mures, 2,450 m3/s in Alba lulia, 2,320 m3/s in Arad
and 700 m3/s in Topa (on the Tarnava Mare river).

The main cause of flood formation in 1975 was the extremely heavy rainfall from July 1 to July 3 on a high
percentage of saturation soil. At short intervals, precipitation was sometimes extremely torrential, with 2.5
mm/min in Odorheiul Secuiesc town. The maximum recorded flows had values of: 900 m3/s in Medias, 851
m3/s in Blaj, 630 m3/s in Tarndveni and 950 m3/s in Turda.
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The floods formed between December 1995 and January 1996 resulted in the rapid warming and melting of
the snow layer, an event overlaid with significant liquid precipitations falling under a frozen soil, unable to
allow infiltration, and runoff on the slopes into the riverbeds. The probability of exceeding the maximum
flows was between 5 and 30% on the rivers in Maramures county and the Somes river basin. The maximum
recorded flows had values of: 605 m3/s at the Chisineu Cris gauging station on the Crisul Alb river, 548 m3/s
at Zerind on the Crisul Negru river, 1,125 m3/s at Glodeni gauging station on the Mures river, Alba-lulia —
1,247 m3/s and Arad — 1,046 m3/s. On the Aries river the maximum flow was recorded at Baia de Aries
gauging station - 805 m3/s.

In 2006, there were floods that had the effect of exceeding the defense level, at the gauging station Cristestii
Ciceului on the llisua river having a maximum flow of 212 m3/s, resulting in 13 losses of human lives and
large material damage.

The identification/selection of significant historical floods was made considering the hydrological criteria (to
identify significant floods in terms of hazard) but also the extent of their effects (criteria for identifying
significant historical floods in terms of damage). The criteria for the number of victims and the economic
ones (number of homes, km of affected roads) were considered as priority.

Thus, 39 significant historical events were selected at the Tisza basin (Tisza and its tributaries with catchment
over 1000 km?) for the period from 1970 to 2010 presented in table 3.9. and figure 3.4.

1 r. Tisa - downstream Io.c. Bocicoiu Mare, A1 A21, A36, A38 May 1970
upstream loc. Teceu Mic
2 r. Viseu - downstream confl. r. Tasla Al1, A12, A21, A31, A36, A38 May 1970
3 r. Iza - downstream loc. Sacel All, A12, A21, A31, A36, A38 May 1970
4 r. Tur Al1l, A12, A21, A31, A36, A38 May 1970
5 r. Somes - downstream confl. Sieu Al1, A21, A38 May 1970
6 r. Ldpus - downstream confl. Suciu Al1, A15, A21, A31, A38 May 1970
7 r.Crasna—r. ler Al1l, A13, A15, A21, A24, A38 May 1970
8 r. Mures - downstream loc. Neagra Al1, A21, A32, A38 May 1970
9 r. Tarnava - downstream loc. Sub Cetate Al1, A12, A21, A31, A32 May 1970
10 | r. Tarnava Mica - downstream loc. Praid Al1, A12, A21, A31, A32 May 1970
11 r. Streiv- downstream confl. Crivadia am. A1, A21, A32, A38 May 1970
Loc. Calan
12 | r. Mures - downstream loc. Glodeni Al1, A21, A38 July 1975
13 | r. Aries - downstream loc. Albac All, A21, A38 July 1975
14 r. Tér.nava - downstream loc. Cristuru Al1 A21, A38 July 1975
Secuiesc
15 | r. Tarnava Mica - downstream loc. Praid Al1, A21, A38 July 1975
16 r.~Strei - loc. Ohaba de Sub Piatra and r. Al1 A21, A38 July 1975
Salas
17 | r. Crisul Negru — downstream confl. Cristior Al1, A21, A22, A23, A32, A38 July 1980
18 r. Fri§ull Repede — downstream loc. Izvoru A1, A21, A32, A38 July 1980
Crisului
19 | r. Barcdu — downstream confl. Valea Mare Al1, A21, A22, A32, A38 July 1980
20 | - Crisul Alb = downstream loc. Cris, Al11, A21, A32, A38 December 1995
upstream Tipar temporay reservoir
21 | r.Barcdau —downstream loc. Marca Al1, A21, A38 June 1997
22 | r.ler—loc. Sacueni All1, A12, A21, A22, A31 June 1997
23 | r. Mures - downstream confl. Aries Al1, A12, A23, A38 June 1998
24 | r. Tarnava - downstream confl. Visa Al1, A21, A38 June 1998
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25 | r. Tarnava Mica - downstream loc. Craiesti Al11, A21, A38 June 1998
2% | Sebes - downstream confl. Dobra and r. A1l A21, A38 June 1998
Secas
27 | r.Strei - downstream confl. Crivadia Al1, A21, A38 June 1998
28 | r. Crisul Alb — downstream loc. Mihaileni Al1l, A13, A21, A32, A38 April 2000
29 | r. Crisul Negru — downstream loc. Poiana Al1, A21, A22, A32, A38 April 2000
30 | © Bega - downstream I?c. Luncanii de Jos, Al1, A21, A32 April 2000
upstream loc. Topolovatu Mare
31 r. Tisa - downstream Ios:. Bocicoiu Mare, A1 A21, A22, A36, A38 March 2001
upstream loc. Teceu Mic
r. Viseu - downstream confl. Vaser and r.
32 Vaser All, A12, A21, A22, A31, A36, A38 March 2001
33 | r.lza - downstream Confl. Boicu Al1, A12, A21, A22, A31, A36, A38 March 2001
34 | r.Somes - sector loc. Sant Valea Luncii Al1, A21, A38 March 2001
35 r..Lapusl— douwnstr(.-:';i\m confl. r. Craica and A1 A21, A36, A38 March 2001
tributaries Sasar, Firiza
r. Bega - downstream loc. Luncanii de Jos, .
36 N Al11, A21, A38 April 2005
upstream loc. Topolovatu Mare
37 | r.Tisa - downstream loc. Bocicoiu Mare Al1, A21, A36, A38 July 2008
38 | r. Viseu - downstream confl. Tasla Al1, A12, A21, A23, A31, A36 July 2008
39 | r.lza - downstream loc. Dragomiresti Al1, A12, A21, A23, A31, A36 July 2008

1 —use the cods established in the Guidance for Reporting under the Floods Directive (2007/60/EC) - Guidance Document No. 29 A compilation of
reporting sheets adopted by Water Directors Common Implementation Strategy for the Water Framework Directive (2000/60/EC)
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Figure 3.1 Map with significant historical floods in Tisza River Basin in Romania

Areas with Significant Potentially Flood Risk were defined after consulting the information available at the
moment, within the Projects Prevention and protection against floods, dangerous meteorological
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phenomena, hydrotechnical accidents and accidental pollutions and the results of PHARE 2005 /017-
690.01.01 Contributions to the development of the flood risk management strategy. At the same time, has
been taken into account the flood-protected areas with hydrotechnical works, considering all the floods that
have occurred in the past and which had a significant negative impact, without removing from that list those
floods that can occur on sectors that have been hydrotechnically arranged (impounded).

A table with Areas with Significant Potentially Flood Risk related to the Tisza River and its tributaries with a
catchment size over 1.000 km? at Tisza River Basin level in Romania is showed in table 3.10 and in the figure
3.5.

1 r. Tisa - downstream loc. Bocicoiu Mare Poligon 25,6
2 r. Viseu - av. confl. r. Tasla Poligon 10,8
3 r. 1za - downstream loc. Sacel Poligon 17,8
4 r. Tur - downstream loc. Negresti-Oas Poligon 142,1
5 r. Somes - downstream loc. Sant, upstream loc. Rosiori Poligon 230,9
6 r. Somes - downstream loc. Rosiori Poligon 334,5
7 r.Sieu Poligon 10,8
8 r. Somesul Mic - downstream loc. Floresti Poligon 23,9
9 r. Lapus - downstream confl. r. Suciu Poligon 28,1
10 | r.Crasna - upstream loc. Varsolt Poligon 2,8
11 | r.Crasna - downstream loc. Varsolt, upstream loc. Acas Poligon 40,2
12 | r. Crasna - downstream loc. Acas, upstream loc. Moftinu Poligon 1259
Mare ’
13 | r. Crasna - downstream loc. Moftinu Mare Poligon 36,9
14 | r.ler— downstream loc. Mihaieni line 64,3
15 | r. Crisul Alb — downstream confl. Valea Satului poligon 242,79
16 | r. Crisul Negru - downstream loc. Poiana poligon 53,77
17 | r. Crisul Repede — downstream confl. r. Sipot poligon 50,02
18 | r. Barcau — downstream loc. Subcetate poligon 132,85
19 | r. ler - downstream loc. Unimat, upstream confl. r. Chechet poligon 114,61
20 | r. Mures - downstream loc. Neagra polygon 906,69
21 | r. Aries —downstream loc. Albac polygon 38,66
22 | r. Tarnava Mica - downstream loc. Praid polygon 110,41
23 | r. Tarnava - downstream loc. Sub Cetate polygon 151,96
24 | r.Sebes — downstream Confl. Dobra polygon 26,05
25 | r. Strei—downstream Loc. Petros polygon 32,37
26 |r. B_egi' - downstream loc. Luncanii de Jos, upstream confl. polygon 5497
losifalau
27 |, Bega - downstream loc. Topolovatul Mic line 77,5
28 | r.Bega Veche - loc. Sanandrei line 31,6
29 | r. Bega Veche - downstream loc. Sacadlaz line 7,2
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National Flood Hazard Maps and Flood Risk Maps for Tisza River Basin

Hazard maps at the Tisza basin reported at European Commision have been prepared in accordance with the
requirements of the Floods Directive for areas designated as having a significant flood risk. The hazard map
cover the geographical areas that may be flooded in the scenarios:

B low probability scenario (Q0,1% - floods that can occur, on average, once every 1000 years);
B medium probability scenario (Q1% - floods that can occur, on average, once every 100 years);
B high probability scenario (Q10% - floods that can occur, on average, once every 10 years).

The results obtained in the Plan for prevention, protection and mitigation of the floods effects, were mostly,
used to make hazard maps.

The method used for the elaboration of hazard maps at the Tisza river basin, within the Plan for prevention,
protection and mitigation of the floods effects National Program (during the period 2011-2014), is based on
complex studies and contains two components: 1) topographic and geodetic studies, and Il) hydrological and
hydraulic studies.

B As a result of topographic and geodetic studies a DTM has been obtained which has a very high
resolution (£ 10 - 15 cm vertically - A Level detail) for the area considered as a priority and a high
resolution (+ 15 - 20 m vertically - B Level detail) and corresponds to the LIDAR method,
complemented with classical topographical measurements for engineering structures on water
courses (bridges, small bridges, defense works etc.), and for the rest of the river basin DTM has
been obtained based on vectorization available topographic maps (C level detail).
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B Hydrological modeling consisted in calculating the hydrographs of flows on the rivers basines,
propagation and composition thereof on the main rivers and tributaries. The hydrological models
CONSUL and RAZVAN heave been using which have been elaborated within National Institute of
Hydrology and Water Management. The hydraulic modeling of the water courses identified as flood
potential consisted in one-dimensional (1D) simulation of flow with HEC-Ras 4.1.0 software and
two-dimensional (2D) with the SMS HYDRO_AS - 2D software under the current conditions of river
basin management.

For the Tisza river and its tributaries with catchment over 1.000 km? hazard maps were made in the Plan for
prevention, protection and mitigation of the floods effects for 24 areas with a total length of about 2.975 km,
declared as potentially significant flood risk areas.

The hazard maps were verified and corrected, harmonized and structured unitary, codified according to
WISE and then transmitted to the EC.

Moreover, for 5 areas reported to the European Commission and not covered by the Plan for prevention,
protection and mitigation of the floods effects, flood curves were generated based on simplified approximate
methods (modeling with fuzzy systems - GrassGIS, tools that use ArcView extensions, approximate hydraulic
modeling with HEC-RAS etc.) over a length of about 369 km, these areas will be modeled in detail until the
next reporting stage.

A qualitative assessment of flood risk was chosen; this assumed, first, identification of risk receptors and
then assessing the vulnerability of the identified and exposed flood risks objectives, taking into account the
depth of water! and potential damage to flooded objectives, respectively the impact on the risk receptor
considered.

Flood risk maps are made based on a methodology developed within the National Institute of Hydrology and
Water Management for each probability of exceeding the maximum flow rate of: 0,1%, 1% and 10%,
according to law, for the following indicators:

B the approximate number of affected inhabitants (for which the statistical method was used);
B indicators, related to the other types of consequences - economic, environment, cultural heritage.

A risk matrix has been elaborated and applied which takes into account various layers of information from
CLC and NAVTEQ for indicators related to economic consequences, for the elaboration of flood risk maps.

For each depth class, the magnitude of the hazard is evaluated, assigning three classes with the following
meanings: class 1 - less than 0,5 m; class 2 - 0,5 — 1,5 m; class 3 - more than 1,5 m, resulting 3 areas: major
risk areas - represented in red, medium risk areas - represented in orange, low risk areas - represented in
yellow.

Figures 3.11 and 3.12 present hazard maps and flood risk maps (average scenario — 1%) for the Tisza river
and its tributaries with catchment over 1.000 km?in Romania.

1The water depth ranges for which the vulnerability of goods in floodplains was determined the following: (a). Water depth below 0,5 m; (b) water
depth between 0,5 m and 1,5 m; (c) water depth greater than 1,5 m
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Flood hazard and flood risk maps published on the National Administration Romanian Waters and reported
to EC are made for the probability of exceeding the maximum flow rate of 1% (average overrun probability)
covering about 3126 km of watercourses at the Tisza river and its tributaries with catchment over 1000 km?.

Subsequently, maps developed in the other two scenarios: 0.1% (low probability of exceedance) and 10%
(high probability of exceedance), according to law were published, but these cover only the areas for which
flood hazard maps were available within the Plan for prevention, protection and mitigation of the floods
effects (2975 km - for Tisza river and its tributaries with catchment over 1000 km?).

Potential adverse consequences

Based on hazard and flood risk maps a statistical analysis has been developed a statistical analysis based on
the results from the application of the average scenario, respectively events with medium probability (every
100 years).

One of the most susceptible categories to flooding is the population. In the case of Tisza river basin on the
territory of Romania (for Tisza river and its tributaries with catchment over 1000 km?), about 376,252
inhabitants are at risk of flooding.

Also, a number of key indicators have been calculated which describing the main consequences that floods
can have on the environment, such as IED installations, protected areas (national, SCI, SPA, Habitats,
Protected Areas for water capture for human consumption etc.), but also other indicators that can describe
the potential adverse effects on the environment. Thus, they resulted as follows: 17 IED installations,
protected areas that are located in floodable areas of which: 66 protected areas for water capture for
human consumption, 40 SPA, 46 SCI.

Infrastructure is an important link in the economy of a country, so this indicator has been chosen to describe
the impact that floods can have on Romania's economy. Railways are considered one of the cheapest means
of transport when it comes to transporting different goods/merchandise. An analysis made after finalization
of hazard and flood risk maps indicates that aproximativ 500 km of railways can be affected by floods.

Public roads along with shipping and railways complete the transport infrastructure. The implementation
process of Phase 2 of the Floods Directive has taken into account national and European roads, county roads,
communal roads, and the street network.

For this analysis, they were used the results for 3 categories of roads mentioned before. Thus, there is a risk
of flooding about 311 km of national/European road, about 612 km of county road and about 434 km of
communal road.

The effects that floods have on cultural heritage are another consequence that the Floods Directive imposes
to the Member States to assess. Thus, in the analyzed area, about 217 churches, 9 museums and 2 cultural
monuments which can be flooded in the event of floods with a return period every 100 years, have been
identified.

The centralized situation with the statistical indicators (key indicators) determined for the four categories of
consequences established in accordance with the Floods Directive, in the case of the average scenario,
respectively events with average probability (every 100 years), is presented in table 3 .11.

Social Population 376.252 exposed inhabitants
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Economic Infrastructure

500 km railway
311 km national /European road
612 km county road
434 km communal road

Environment protected areas

40 areas SPA
46 areas SCI
66 protected areas for water capture for human
consumption
17 IED installations

Cultural heritage cultural objectives

217 churches
9 museums
2 cultural monuments

Estimation of the impact of Climate Change on flood risk

The results of some climate models with increasingly fine spatial resolutions to capture the complex
orography of each region allowed the development of scenarios for different river basins on the territory of

Romania regarding the impact assessment on water resources.

The methodology used is based on the following steps:

B Hydrological model selection

The CONSUL hydrological model was used, which allows simulation of discharge hydrographs on sub-
basins, their routing and composition on the main river and tributaries, and attenuation by
reservoirs.

Generally, the CONSUL model was used for flow simulation and forecasting (Leonte-Neagu et al.,
1997; Stanescu et al., 1997; Mic et al., 2006; Stanciu et al., 2009) and represent a valid tool for
assessing the impact of climate change on water resources in a river basin (Corbus et al., 2011;
Corbus et al., 2012; Corbus et al., 2013; Corbus et al., 2014).

B Calibration of the hydrological model

For the calibration of the CONSUL model parameters, corresponding to the hydrometric stations
located in the closing sections of the river sub-basins, the largest rainfall-runoff events from the
historical period were simulated, covering a wide range of possible situations in case of floods
formation.

B Setting the Climate Change Scenario
Climate evolution simulations obtained using meteorological models have been used.
B Flow simulation over the long period using the hydrological model

The calibrated hydrological model allowed the long-term simulation of discharge hydrographs at 6-
hours time step for both the reference period 1971-2000 and the future period 2021-2050.

B Analysis of the results

The discharge series resulting from the two long-term simulations were analyzed comparatively in
order to estimate the effects of climate change on maximum discharges.

Until now, the methodology for estimating variations at 6 hours time step of precipitation and temperatures
as well as the maximum discharges from the future period compared to the reference period was applied to
6 river basins in Romania, among wich the Crisul Alb river basin and the Mures river basin.
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In a first step, the comparative analysis of the results obtained for the two periods (the reference period and
the future period) was performed for the maximum monthly instantaneous discharges, multiannual
averages. The following results were obtained for the analyzed river basins:

B the Crisul Alb river basin: an increase of maximum discharges in January, April, July, September
and December and a decrease in the other months of the year;

B the Mures river basin: an increase of maximum discharges in the winter months as well as in
March and July and a decrease in the other months of the year.

For multiannual maximum discharges, the simulations indicated:

B the Crisul Alb river basin: decrease of about -22.7 % (between a minimum of -35.0% and a
maximum of 7,6%);

B the Mures river basin: decrease of about -11.3 % (-39,0 % and 16.6 %).

With regard to the variation of maximum discharges with different probabilities of exceedance in sections of
hydrometric stations on main river courses, the results are itemed below:

B the Crisul Alb river basin: maximum discharges with probabilities of exceedance 0.1%, 1%, 2%,
5% and 10% have a decreasing trend of up-to -14% in the upper zone and maximum -10% in the
lower zone;

B the Mures river basin: maximum discharges with probabilities of exceedance 0.1%, 1%, 2%, 5%
and 10% have a decreasing trend of up to -7% in the upper zone and maximum -9% in the lower
one, and a tendency of increase of up to 7% in the middle zone.

International Cooperation in the Tisza River Basin

The Romanian International Cooperation with the countries which are parts of the Tisza basin, is developing
as bilateral as in the frame of international bodies such as the International Commission for the Protection of
the Danube River (ICPDR).

Within ICPDR, the Tisza Group has been established for strengthening coordination and information
exchange related to international, regional and national activities and to ensure harmonisation and
effectiveness of related efforts.

Also, the international cooperation in the Tisza River Basin in Romania includes the bilateral agreements,
presented as it follows.

B Romania — Ukraine

Cooperation shall be conducted under the Agreement between the Government of Romania and the
Government of Ukraine on cooperation in border water management (Galati, 30 September 1997), ratified
by the Romanian Parliament by Law no. 16 of 11 January 1999.

B Romania—Hungary

The first agreement in water field between Romania and Hungary was signed in Bucharest on 14 April 1924
and was in force until 1945. This was followed by 4 cycles of cooperation, 1945-1961, 1962-1965, 1965-
1970, 1970 to 1986, the agreement was renewed every time. On 25 June 1986 was signed in Bucharest
Convention between the Government of Romania and the Republic of Hungary on the regulation of issues
related to hydraulic structures on water which form or cross the border. The Convention entered into force
November 20, 1986.
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Currently, cooperation is performed under the Agreement between Romania and the Republic of Hungary
on cooperation for the protection and sustainable use of water in the border region (Budapest, September
15, 2003), ratified by Government Decision no. 577/15.04.2004.

The agreement applies to the following rivers: Tur, Somes, Crasna, Barcau, ler, Crisul Repede, Crisul Negru,
Crisul Alb and Mures by hydrotechnical Romanian-Hungarian Commission.

B Romania - Serbia

Cooperation is achieved under the Agreement between the Romania and FPR Yugoslavia on hydraulic
problems in hydraulic systems and watercourses that cross the border or are the border (Bucharest, April 7,
1955), ratified by Decree no. 242 / 06.17.1955.

The agreement applies to the following rivers: the Danube, Nera, Moravita, Aranca, Bega Veche, Bega
Channel, Timis, Caras and Nera by hydrotechnical Romanian-Serbian Commission.

It is currently negotiating text of the new Agreement between Romania and Serbia on cooperation in the
sustainable management of transboundary waters.
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