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1 SCOPE OF DOCUMENT

The purpose of thisdocument is to describe the main tasks of the hydrographical
departmentin waterway management compas within the projectIt contains information
about surveying activities, measurement equipmaeartd interval of measurements, data
processing and manageent.

Introductorily this report gives an overview about the geographic and climatologically
conditions inall countries within the projectwhich are associated with hydrological and

hydrographical processes.
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2 ASSIGHED REGION OF INTERESENERAINFARMATION

2.1. Austria¢ general information

2.1.1. Geographical positiorf Austria

Austria is a landlocked country in Central Eurayith a total area of 83.872 ki
Austriabordersin the north toGermanyandthe Czech Republio the east toSlovakisand
Hungary,n the south toSloveniaandItaly andin the west toSwitzerland and Lichtenstein.

l dZAGNRAI Qa fFyRaoOlFILIS Aa OSNE KSGSNR3ISYyS2dza o

Alpsin the westand the Danubeegion with wideopen plains in the east of theoantry.

2.1.2. Water river networkc¢ main basins and sub basihsf Austria

All together about 100.000 km of running waters can be found in Austria. The main
stream is the river Danube with a length of 350 km. During its course between Passau
(Germany) and Bratlava (Slovakia) the gradient is 156 m, the average gradienDds 0
percent. The common boundary section to Germany ig2km long (Rivekm 2223,20 to
2201,77), to Slovakia it is57km (Riveikm 1880,20 to 1872,70).

Total length| Right river bank Both banks Left river bank

in Austria | km Riverkm km km Riverkm

350,5 350,5 | 2223,20-1872,70 | 321,5 321,5 | 2201,7%1880,26

¢CKS LYYy ¢gAGK | tSy3dK 2F pmp 1Y Aa (GKS 51y
mouth in Germany a discharge of &g EA Y| (St & Top YwkaSOoO o6& I Y

SEGSYylG 2F GKS OFGOKYSyild olaAiAy A& Hcodncy 1Yuad

' Republic of Austria, Federal Ministry of Agriculture, Forestry, Environment and Water
Management (2005): EC Water Framework Directive 2000/6@/B@mmaryreport of the

characterisation, impacts and economics analyses required by Article 5
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Figure 1: Power plants and main tributaries

(VERBUNBwstrian Hydro Power AG (2007): The power plants on the Austrian Danube)

The most important Danube ibutaries in Austria are on the right river bank (see
figure 1) the river Traun with a length of 146 km and the river Enns with a length of 349 km.
The Traun flows from the Northern Limestone Alps through the lakes of the Salzkammergut.
The extentofthedl § OKYSyYy G o6FaiAy A& ndHTT {YuX GKS RAZ
with the Danube.

¢CKS 9yyas gA0K | OFGOKYSYd INBIF 2F conyn
Tauern), where the annual precipitation is high. The Enns brings a discharge of Ywk &8 SO ®

Further Danube tributaries on the right river bank are the following rivers: Ybbs,
Erlauf, Pielach, Traisen, Schwechat, Fischa and Leitha.

hy GKS €STi NAGSNI 6yl FINB GGKS YIFIAY (GNRO
along the AustriarBSlovakian border the river March.

¢CKS al NODKX gAGK | NAGSNI t SyadK 2F oHd 1Y
AGa O2yFtdzsSyOS 4AUGK GKS 5FydzwoS I RAaAOKFINHS 2
¢KS OFGOKYSYyid FINBI 2F (GKS 5FydzomS AYiONBINAYTEA 1
its course through Austria.

The discharge is at the Germawstrian border (confluence with river Inn) about
Mnnan Ywka FyR {H200F0KS y! dza220NNRASNJ A G Ada mMppp Yuwk:
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ldza GNR T GF1Sa aKFINB i §KNJEBanube/RhEN3Nd G A 2 v I
Moldau (see figure 2). According to the European Water Framework Directive 2000/60 a
River basin district means the area of land and sea, made up of one or more neighbouring
river basins together with their associated ground waters andstaawaters, which is

identified under Article 3(1) as the main unit for management of river basins.

™
RHEIN \/j L\p%ﬂ;““ s

Lo PO e i o
= S

Py j r: " ’

Sl w

A & Oberbsterrsich
9/% / o -

‘g Y;;, s i

Wiyl E
K ,;:;T(‘/
~~~~~~ « x : g
- . : L,
& %, 2 ¥ 3
- Lo~
bIsJochénstebn%1 ¢ ~ wk//j\é
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532 M ‘ \j@ﬁmark _Raab ﬂn‘& Rabm;z /é(b
Graz b
- /" « _,\\,&7\ Mur , o :,-
o - > \
{/ = 2 {
. "u DONAU
LS \ ; é/%n e Sy N /\k . “:
] S i \l\,\,\’\,f\ve’\‘/—fnl “j:'\/ w« Sy \M%A.i
" B L S T S i . 3 o o o
Vg T BB, MENTO o \ b ief (O PSS
J R % Sloweni® A\
~— (ISONZO) A\ R

Figure 2: River basin districts Danube, Rhine and Moldau with national units for the
management of river basins
(Republic of Austria, Federal Ministryf égriculture, Forestry, Environment and Water
Management (2005): EC
Water Framework Directive 2000/60/EGGummary report of the characterisation, impacts
and economics analyses required by Article 5))

The purpose of this Directive is to establish a feawork for the protection of inland
surface waters, transitional waters, coastal waters and ground water.
w2dzy R e 2F GKS ylFraGA2yErf GSNNAG2NE A& RNIA
L dza ONR I Qa yIFadA2yFE GSNNR G2 NB1Y by the river Bolddth @S NJ
OPHM | YuLO

The following table contents the river basin districts with their sub basins.
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River basin I NBF Ay 1
Rhein (1) 2.366
Danube (1)

- Danube before Jochenstein (2)

Danube before the Inn 2.420
Inn bdore the Salzach 8.392
Salzach 5.543
Inn beyond the Salzach 1.976

- Danube beyond Jochenstein (2)

Danube between the Inn and the Traun 2.455
Traun 4.274
Enns 6.075
Danube between the Traun and the Kamp (without Enns) 7.478
Donau between Kamp (inled) and the Leitha (without March 7.358
Moldau (1) 9.21

- Leitha (2) 2.145
- Rabnitz und Raab (2) 6.649
-Mur (2) 10.313
- Drau (2) 11.815
National Territory 83.850

(1) River Basin District
(2) National Management Unit

Figure g: River ba’s'distrjcts with suAb ba:sins o 5 o
61 @RNRE23A0OFE /SYydNIt hF¥FFAOS o6HnncOY dBakdRNER IANI LKA & OK S
The river basin district Danube includes 19 countries, the river basin district Rhine 9

and the river basin district Moldau 4 cowies.
| dza (pak2d Wai KS 51 ydzoSQa SYyidANBS ol aAy I NBF ONRO®
10 %.
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2.2.Slovakiag general information

2.2.1. Geographical position in Slovakia

The Slovakia is located in the middle Europe and borders on five states: Czech
Republic, Austria, Hungary, Ukraine and Poland. The area country(864@nf and the

number of inhabitants is approximately 5.38 mil.

2.2.2. Water river network in Slovakia

Within the Slovak territory, the Danube river basin is covered by watershed contour
line divided into two parts:
e WAODGSNI FNRY (KS $6SAGSNYy LI NI Ft2¢6 RANBOGUS @
| NP Yy >c alLtagéthéne3, 86% from all territory of Slovakia
e WADGSNE FNRY GKS SFadSNYy LI NI FNB GNAOdzil N
. 2RO I | 2 NY3I2R territory MBS IEvakia
In the northeast part of Slovakia territory, the Poprad River, which is tributary of the
5dzy 2502 o6Sf2y3a (2 cRI%. It IiAO {SIQa RNIAYI 3

The Cech
Republic

Austria

Hungary

Fig. 1 River basins in the SloWdpublic
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In presented contribution the attention will be devoted primarily to the part of
country (63, 86%) which drainages water directly to the Danube River. For better
understanding and description hydrographical and hydrological activities that regasn
divided into three main hydrological units:
- ¢KS tFyy2yAly 5kiylamdeitadickASi y5el y2da0iNRED £ ST 0
- Morava river

- Rivergxt KT | NPy S LLISUV

Ib ../ POPRAD-DUNAJEC

VAH-HRON-IPEL

Fig. 2 The river basin of interest regiQiThe Pannonian Danube, Rivers + K> LISIRY > L

Morava River
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Slovenska republika - Povodie VVahu, Hrona, Moravy a Ipl'a
Slovak Republic - Vah, Hron, Moravaand Ipel river basins

Legnda/Legend:
Povodie Vf dhu/ Vahriver basin

Povodie Ipla fIpel river basin
/' Vodné toky / Rivers

1] 20 40 &) 20 A0 km

Povodie Hrona/Hron river basin
:’ Povodie Morawy/ Moava river b asin

&%/ Hranica povodia/ Rirer basin border

/N Hranica imori !Seadrenage area border

Fig. 3 The River basin of interest region

2.2.3. Water river network- main basins and subasins in Slovakia

The Danube River channel is trained in the whole section from the mouth of the

Morava River (the state border witiKtS ! dzA G NA 0 G2 GKS Y2dzikK 27

border with the Hungary). The flood protection dykes are built on the river bank/banks.

Other types of flood protection structures are applied on the short stretches in Bratislava

city centre and inthel 2 6y Y2YI Ny2d ¢KS Re&|
al NOSt 20t IyR wlR@lFlzd ¢KS G201 f
channel in Slovakia is 160.341 km. and on the right bank 22.707 km.

The rivers and creeks, the springswdfich are located on the soutbastern slope of

S
f

GKS alfS YIFINWIGe az2dzydlAya NIFIy3aAS

character in the mountains parts only. They are trained in the inhabited areas and either

downstream to their mouths. Somstretches of the creeks are closed from top in the

a | NB
Sy3iaK

0G0 KS

aiNSB
2T O
[ A GG

villages, which creates potential for hazardous situation during floods, because of

insufficient flow capacity.
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Number and length of the watercourses in the Pannonian Central Danube Riverbasin

Slovak erritory
River Sub Total number Number of Total length of Length of
basin of water important water ~ water courses  important water
CoUrses courses (km) courses (km)
Danube 502 319 1107.33 874

Basic characteristics of the Pannonian Central Danube bagie &lovak territory

River Sub Watershed Share Longterm Average Annual Precipitation
basin area Mean Annual
Discharge Precipitation
Runoff
Evaporation
Knf % m3.s! mm % %
Danube 1138 2.32 2 348 550 6 94

2.2.4. Stream flow network in Slovakia

/I NBS1a Ft2¢6 FNRBRY (GKS tSFG oly]l 2FlowiKS GS
FNRY GKS Y2dzyldl Ay Nry3aSa 2F GKS FANBO adNBGC
canals fromthe areagf Allyé 2a 0 NP QP ¢ K She Rawit ok oprifli@ice with & Ay |
GKS +t K wkm@SNJ A& ocnH

¢tKSNE NP 2yfteé | FS¢ ylIidaNFtf ONBS1a 2y i
significant. More important is the large system of drainage and irrigateomals, which are

controlled by pumping stations at the periphery of the area.
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Subo I AAY ¢KS WAGSNE =zt KX I NRYy 3 LLISU FyR a2Nl
Subd I AAY 2F GKS 1 KX bAGNIZ I NRYS>S LLISU whiA@SNA
e ¢KS +1t K NX @S NJ-badina df ieNitra RiveK thaiQtaSa Rivdro
the Kysuca River and some smaller creek and brooks. The negligible parts of
iKS +t K WA@GSNIOF&AY FNB aAaddz 6SR Fd GKS G
Republic
e The Hron river bas, situated completely at the territory of Slovakia.
e The northern and nortiwestern part of the international LJISU WA @SNJ 6 Ay @
south- eastern and southern parts are situated in the Hungary.
All tributaries are on the lefhand tributary of the Danube.

Basic hydrological characteristic of the river basins of interest can be found in the next Table

Rver sub  Watershed Share  Longterm Average Annual Precipitation

basin mean Annual

Area

discharge precipitation
Runoff Evaporation

[mm]
[ km’] [%] [ %] [%]
[ m.s]
+1 K 18 756 38.25 198.80 879 33 67
Hron 5 465 11.15 55.20 869 37 63
L LISV 3649 7.44 21.70 686 19 81

225 {dzo o6l aAiAy GKSnSloxakiK NAJSNI ol aAiy

¢KS f2y3Said NXJSNI A-hand{trbBagylofite Danubé. K &ntesst KX A
GKS 5FydzoS G NRAROGSNI { Af 2YSGS Ndiver basic [Es okhg (G KS
western andnorthern parts of Slovakia. It includes two basic hydrological catchments: the

+t K WAOSNI 6l aAy FyR GKS bAGNI SHOSBINI B AR V&S
Dunaj river basinis 15,75%m”. It constitutes 322 2 F { f 21@ed. A Q& G2 G|
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2.2.6. Sub basin the Hron River basim Slovakia

The Hron rivercatchmenthas a total of 5,28&m of natural rivers and creeks, and

they form a network density of 0.98mikm>.

2.2.7. Sub basinthe Ipg WA @SNJ ol aixy Ay {ft20 1Al

TheL LISivgr flows into the Danube from the leftand side at river kilometer 1708.
It is a border river; of its total length of 248n, 151 km of the river is the Slovakig
| dzy 3 NA LY 062NRSNXP ¢ KS 51508tsof Mk &< N6 Ak i Qa | NX
Slovak territory, and 150&m? are situated in Hungary. The river catchment has a

rectangular shape with a maximum length of Kifiand a width of about 7&m.

2.2.8. Sub basin of the Morava River basin in Slovakia

Theinternational Morava River basin at the territory of Slovakia consists from the
following main parts (suibasins):
e The area on the left side bank of the Morava River from the state border with Czech
Republic (near the town Skalica in the western Slovakidhe mouth of the river
Ayi2 GKS 51ydzoS wWAGSNI Ay (GKS @Attl3S 5SON
¢ River basins of the Chvojnica, the Myjava, the Rudava and the Malina rivers.

Basic characteristics of the Morava River basin in the territory oalsiv
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Share of| Longterm |  Average | Annual Precipitation
Watersh
country Mean Annual Evaporatio
River SutBasin | €d Area . .| Runoff
area | Discharge| Precipitation n
[km’] [%] g [mm] [%] [%]
Morava 2282 4.65 118.70 634 22 78

2.2.9. Water river network¢ main basin and sutbasinin Slovakia

The main residential settlements are situated along the Morava River and the
Chvojnica River channels, the no@hl a G SNY T 2 2 arpa® fouiité&rSrangel(theS Y
[AGGES /FNLI GKALFY a2dzyil AyARDZ YRA Ayt  GLKFSK 2K 3
land use map of the Morava river basin at the territory of Slovakia (according to Corine
landcover 2000) is given in the Appendix 2.

The chanel of the Morava River was systematically trained in the stretch from
mouth to the Danube River upstream to the confluence with the Dyje River earlier and from
GKS 5828 WAGSNI (2 (G4KS {26y | 2R2yNYy O00GKS /1SS0
protection dykes is determined according to the water leveQaf,flood. The more
important left side tributaries of the Morava Riveon the Slovak part of the Morava river
basin are the rivers Chvojnica (125%nMyjava (745 kR), Rudava (418 kihand Malina
(517 knf).

Chvojnica, Myjava, Rudava and Malina rivensere trained in the lower stretches
and also there are the dykes on the safety levels of the disch@rge The middle stretches
of these rivers were trained either, but without the construction tbe flood protection
dykes. The upper stretches of the Morava River tributaries are not systematically trained,
but shorter stretches of the river channel regulations and the local flood protection
measures according to variousnoepts can be found here.

In the upper regions of the Slovakian part of the Morava River basin are situated
several water management reservoirs, the most important of which are the Kunov, Lozorno
FYR . dzl 29t NBaAaSNW2ANR 6a4SS ¢lFofS Hobosa®E2 NI RS
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irrigation of agricultural land and increase of discharges during the dry seasons. Their
importance in the flood protection system is particular only, because of lacking significant

retention volume.

The important water reservoirs in the Slovakgant of the Morava River basin

Volume
Catchment ared
Name River Total Retention
[km?] [10% 9 [10% 9
Brestovec Myjava 17.7 0.454 0.127
. dz] 2 ot Hrudky 10.8 1.420 0.185
Kunov Teplica 93.6 3.050 0.760
Lozorno { dzZOKé& LJ 18.9 2.051 0.140
Stat a e 2 I| Myjava 6.1 0.069 0.013

Several polders are already constructed or planned in the highllyexable river

basins of Chvojnica (existing polder in Oreske) and Myjava (existing polder in Myjava).

The detailed survey of watercourses in towns and villages from the viewpoint of the flood

protection has been carried out by the Slovak Water Managengsmerprise, se., in the

period from 1999, April to 2002, March. The results of the survey are updated according to

the floods occuence in the individual river sdbasins annually. The results of evaluation

are summarized in the next Tables:
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Listof hydrological and prognosis stations in the sidfasin Morava

Distribution of water gauging stations in the Slovak part of the Morava River basin

_ Number of among them: number of telemetric
Subbasin _ _
stations stations
Morava 25 13

List of the hydrolog& prognosis stations in the Slovak part of the Morava river basin

S Name River S Name River

5040 a2 NI Q& é Morava 5085 | %2t K2 NR 1t |Morava

Sensitivity of basin to creation the flood extreme (K)

It can be seen from both Annex , that the spots of areas, which are very sensitive to
the creation of flood extreras can be found in the Slovak part of the Morava river lgasin
especially upper parts of the Myjava, Chvojnica river basin as well as of small water courses
in the Little Carpathian Mountains.

The flash floods are the main sources of flood risk in the basins of the Moraefa Riv
tributaries, especially in the areas located on the slopes and by foot of the mountains which
range from the town Myjava to the village Borinka near the nawviéstern boundary of the
capital Bratislava. The lowland areas along the Morava River itseliec@ndangered in the
case of flood protection structures failure. Dangerous are l@ggmale floods (whole basin
wide) of large volume and long duration, like the floods from 1997 and 2006.

Due this reason LWS has been constructed in the Myjava rivarjas 6 Of 2 a4 S (2 +
village) in order to provide the local authorities with sufficient l¢ede warning on

originating of floods and to eliminate their destructive consequences.
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Extreme flows and flood disaster

Summary of significant floods in the Mava River basin (period 199Z008)

period affected territory flood characteristics and consequeng
flood caused with regional heavy
_ _ rainfall which affected large territory,
July 1997 Morava river and floodplains _
evacuation plans prepared but not
carriedout
_ _ _ flash flood which affected Myjava tow
July 1997 Myjava river basin
and numerous smaller settlements
flash flood caused with local intensiv
June 1999 Myjava river basin rainfall which affected Myjava town
and numerous smaller settlements
sudden increase of water level becay
_ _ of snowmelt and rainfall, extraordinar
Morava river and adjacent _ _
January 201 _ high groundwater levels, pumping
territory _ _ _
stations activated in January, March
and April
January 2004 Morava river winter flood caused with iceajns
March 2005 | Myjava and Chvojnica river basit floods caused with snowmelt
May 2005 Myjava river basin flash floods cause with local rainfall
February flood caused with combination of
Malina river basin _
2006 snowmelt and rainfall
significant flood caused with
March/April . . combination of snowmelt and regiona
2006 Morava river and floodplains

rainfall, historical maximum water

levels exceeded, breaches of Austrid
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flood protection dykes, flooding of

large territory

March/April Morava river and adjcent sudden increase of water level becal

2007 territory of rainfalls, high groundwater levels

2.3.Hungary¢ general information

2.3.1. Geographical positioof Hungary

The Danube with a total length of 2 857 km and a longterm daily mean discharge of
about 6500 n¥s is listed immediately after the River Volga (length 3740 km, daily mean
discharge 8500 ffs) as the second biggest river in Europe. In terms of length it is listed as
the 21st biggest river in the world, in terms of drainage area it ranks as 25th withirsade
area of 817 000 kfn
The Danube Catchment extends in a westerly direction from the Black Sea into
OSYuUuNIt YR a2dziKSNYy 9dz2NBLIS® ¢KS fAYAGaA 2F
at the source of the Breg and Brigach streamsinth@3ctNJ 6 f R al aaAF (2 GK
of longitude in the Danube delta at the Black Sea. The maximum length of the river basin is
1630 km.
¢tKS SEGNBYS a2dzikKSNYy LRAydG 2F (GKS 51 ydzoS
of latitude within the source of théskar in the Rila Mountains, the extreme northern point
0SAY3 GUKS &a2dzNOS 2F KS wA@OSNI a2N» @l 2y GKS
19 countries share the Danube Catchment, though more than 70% of the catchment
lies within four countries. One of the latter isubbary, its national area of 90.300 Em
totally included in the Danube Catchment, covering 11% of the latter.
Hungary is situated within the drainage basin of the River Danube, in the lowest part
of the Carpathian Basin that consists mostly of lamd dains. The territory country is
enveloped by parallels 45°) and 48.6N with meridians 16.2E and 22.8E.
Hungary borders seven countries: Austria, Slovakia, Ukraine, Romania, Serbia, Croatia and

Slovenia.
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2.3.2. Economic positiorof Hungary

Hungary is aandlocked country located at the heart of Europe. With its extensive
low-lying, fertile plains (the Great Hungarian Plain), the Hungarian economy prior to World
War 1l was primarily oriented toward agriculture and se@alO € S Y I y dzF I O dzNA y 3
strategic position in Europe and its relative high lack of natural resources also have dictated
a traditional reliance on foreign trade.

In 1968 Hungary was the first country in Central and Eastern Europe to start political
and economic reforms by introducingK S abSg 902y 2YAO aSOKF YA&Y:
and early 1990s the fundamental laws on the banking system, on foreign investments, on
the foundation of companies, on trade, on competition, on labour, on intellectual property,
on bankruptcy were laid downmports, prices, wages were liberalised.

Hungary was the first country in the region to launch mafkased privatisation
(including strategic sectors such as energy and banking) and the reform of public sectors
(health, education). The number of foreiglirect investments rapidly increased.

In 1996 the Hungarian currency became convertible. The same year Hungary became
a member of the OECD. By the end of the nineties, the privatisation process has practically
been completed, with less than 20% of stassets¢ mainly in strategic industrieg
remaining in state ownership. Hungary joined the European Union in May 2004.

Foreign ownership of and investment in Hungarian firms are widespread, with
cumulative foreign direct investment totalling more than E@Rbillion ($90 billion) since
1989. Foreign capital is attracted by skilled and relatively inexpensive labour, tax incentives,
modern infrastructure, and a good telecommunications system.

GDP growth in Hungary has been driven by the expansion of eapdrinvestments.
Between 2001 and 2008 export growth was exceptionally high (11.5%) and the structure of
export showed a favourable trend: after 1998 the share of technelotgnsive and high
value added sectors such as machinery, transportation equipsn@md ICT products grew
significantly.

. @ Hnanc ldzy3arNEQa SO2y2YAO RS@GSt2LISyd aft
0St26 mrd CAaOlIf O2yaz2ftARIFIGA2Y Kla 06S02Y ]

(0p))
C
—
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FdzZGSNAGE LINPINIY KI & udyeh defich SRt the dejoibs Kevedxda f |
dampened domestic consumption, slowing GDP growth to less than 2% in 2007. In 2007,
Hungary eliminated a trade deficit that had persisted for several years. Inflation declined

from 14% in 1998 to 3.7% in 2006, but in@ed to 6.1% in 2008. Unemployment has
reached 10% in 2009.

Hungary is an open, expedtriven economy, therefore the global slowdown and
decreasing demand on its main export markets has had a negative impact on economic
growth, especially in the expodrientated sectorsncluding automobile industry and
consumer electronics.

Heavy borrowings from the IMF and other financial institutions at the end of 2008
have helped to balance a large current account and budget deficit, prop up a partially
overvalual currency, support a low stock of foreign reserve and secure a high level of short
term foreign currency debt.

| dzy 3 NBEQa YI ONRBSO2Yy2YAO 2dziif221 A& tA{Ste
in its main European export markets and slowing domesticsgomption. However, the
country's growth prospects are likely to improve beyond 2009, owing to the loan offered by
the IMF and European Union fund€U subsidy of 22.4 billion Euro is available to Hungary
until 2013¢F YR G KS 02 dzy (i NB QétorsindlilidiRd rélatily lovi wageblBighi K F

skills, advanced infrastructure and an advantageous geographical position.

2.3.3. Areaof Hungary

The total surface area of the country is 93.036%kmith population approximately 10.31

million.
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Fig. HU1. Hungary in the Danube Catchment

Area of Hungary 93.036 kM

Over 200 m a.s.l. 16 %

Over 400 m a.s.l. 2%

The lowest point 75.8 ma.s.l.

The highest point 1014 m a.s.l.
Areal mean temperature Mmn®dp 6/
Areal mean precipitation total 550 mm . al

2.3.4. Main river network¢ main basins and suibasinsof Hungary

The entire territory of Hungary belongs to the Danube Catchment (Figl)HUhe
Danube enters into Hungary from Slovakia at Rajka rkm 1 850.2 and leaves the country to
Serbia andCroatia near Mohacs rkm 1433. The entire length of the Hungarian Danube
including the joint Hungarian Slovak section is 417.2 chainage/river kilomé&tfigsin the
territory of Hungary the Danube River Basin is basically subdivided into three parts:

Streans entering or the region drained directly by the main river Danube;

Catchment of River Drava;
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Catchment of River Tisza

All major and medium size rivers in Hungary are dominated by transit flow generated
by runoff entering into Hungary from upstream reg#(9597% of the total flow). Only two
OFrGOKYSyita SEOSSRAY3 nnn sBalatoly antl Zagyvaya8ef viithind K |
national borders all others are transboundary river basins. Alltogether 24 notable streams
enter into the country and three: the DabuS > 5N} @I | yR ¢Aall €SI @S
HU-2).

The rivers arriving at the Huagan border convey the runoff from 290.000 km
which is an area three times as large as the territory of Hungary. The flow regime in these

rivers is controlled therefa overwhelmingly by the hydrometeorological events over the

3.0 105.4

UKRAINE

’ 190.0

headwater sections.
« 10.24
5.3

2035.0 SLOVAKIA
AUSTRIA \ .
3 f . ﬁ 124.6
35 > ) sUoAPEST

“ 325

\ ROMANIA
23.9

SZEGED
YUGOSLAVIA SUMMARY
INFLOW 3.602 m¥/s
RUNOFF WITHIN HUNGARY 180 m¥/s

I ' 814.6 OUTFLOW 3.782 m’/s
590.5 2377.0

Fig. HJ2. Normal multtannual in and outflows in the major rivers of Hungary (1Q)

SLOVENIA

CROATIA

mlyear)

The multtannual surface water budget of the country is displayed in Fig3.HU
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TOTAL FLOW OF STREAMS ENTERING THE COUNTRY,
114X10° m*/year

v

PRECIPITATION,
58X10° m’/year

EVAPORATION,
52X10° m'/year

TOTAL FLOW OF STREAMS LEAVING THE COUNTRY,
120X10° m*year

Fig. HU3. The average annual surface water budget of Hungary@*/year)

2.4. Serbiac general information

2.4.1. Geographical position of Serbia

The Republic of Serbia is located at the crossroads between East and West, between
the Balkan Peninsula and tHeannonian Plain. Serbia offers an outstanding potential for
river transportation. Although landlocked, there is around 2,000 km of navigable inland
waterways, among which the largest are Danube, Sava, Tisza Rivers, as well as system of

canals Danubd&iszaDanube (Figurel).
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Figurel: Danubean countries

2.4.2. Economical position of Serbia

In the period between 2001 and 20@erbia had strong economic growth (real GDP
between 5% and 6% per y@aThat growth a result of reduced inflation, rising domestic

demand and export, FDI inflow, and reductiarpublic debt

However the growth based on consumption led tbe increase of import, whiclvas
more than two times higher than expororeign drect investments kD) inflow decreased
dramatically in 2008, which made Serbia vulnerablthtonegative impact of global financial
crisis. In 2009 Standly arrangement with IMF was signed (of nearly 3 billion EUR), which is a

good signal for future irastors.

The other problem is that the economic growth in the past 5 years was not followed
by the creation of new jobs. Official unemployment rate remains high, focused on youth,
older workers, womerand minorities. Longerm unemployment is endemic, but large

gray economy is present.

GDP per person is more than doubled since 2001, but it is still dovtein
comparison with EU standardse n = cpn -h B AYEKF 38 cnHoZpnnov®

FAWP3NEWADA_Act_3.1_hydrographical_activities_final report.doc Page32 of 200

Jointly for our common future



* X
* *
* *

‘“ > 50UTH EAST

| B |
E U RO P E . N E WA DA Programme co-funded by the
Transnational Cooperation Programme EUROPEAN UNICN

The ppulation in Serbias in constant declineespecially workingge, largely due to
the emigration and a low birth rate. That leads to the conclusion that Serbidhleaasging

population.

The nternal disparitieswithin Serbia exist due to the fact théte impact of growth
has been concentrated ithhe major cities in the northern and western part of the country. It
is a problem which must be dealt with in the future. As a first step, a new Law on Regions is

prepaed, focusing on preventing further disparities between the regions.

It is expected that Serbia will have negative growth rate in 2009, and that 2010 will
be a year of stagnation or small growth. However, it is expected ttiatstrong positive

growth willbe achieved in 2011 and the following years. GDP per capita, labor productivity

and employment rate will have the similar positive dynamics.

Figure2: Sava River Confluence Figure3: Kazan Where theDanube River is Deepest

2.4.3. Area and water river network in Serbia

Area of the Republic of Serbia is 88,36%land of that area 81,660khis within the
DanubeRiver Bsin, (more then 92%).

As a Pasturopean "Corridor VII", the Danube River is an importearisport route.
Navigation on the Serbian sector of the Danube River is divided into two sections: from
HungarianSerbianCroatian border to Belgrade and from Belgrade to SerBamanian
Bulgarian border. In the first sector navigation foe convoysaccording tothe AGN classly

is possible, and at the downstream section navigatiorttierconvoys according to theGN
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class VIl is possible, which allows for the sea going vessalsive to Belgradefrom the
Black Sea

The stretch of the Danube Rivar Serbia (from Bezdan to Timok Rjvexr 588 km
long, of which 137.%m is a borderline with Croatia, and 229km is a borderline with
Romania. By performing large river training woidks what once used to be a natural flow of
the river, navigation was sared in line with the recommendations of the Danube

Commission.

From the territory of Serbia waters flow in three directions: predominantly to the
Black Sea (Danube RiBaisiv = ! RNAFGAO {SIF O5NAY YR tfl @aj
5N} 323A0GAO0F X ,FiguR4. [ SLISYI O wiA @SNAHU

As mentioned abovéhe largest and most important river in Serbia is the Danube
River. With its lengthof 588km it connects Serbia both with West and East. Coming from
Hungary largest tributaries to Danube River are: Drava, Tisza, Sava, and (Gedi&d

Morava RivergFigure4).
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Figure5: Drainage Basins in Serbia

Largest left tributary to the Danube River is the Tisza River with the drainage area of
157,200km. It comes tothe Serbian territory from Hungary, atillage Djale, and has its
confluence withthe Danube River near city of Slankamen. Largest tributary to the Tisza River

in Serbia is the Begej River.

2 http://en.wikipedia.org/wiki/List_of rivers_of Serbia
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Right tributary to the Danube River is the Sava River, the largest tribofatlye
Danube on Serbian tdtory. The drainageareaof the Sava River Basis 96,400k The
total length of the Sava Rivesn Serbian territorys 211km (from Jamena to the confluence
in Belgradg Along its coursethe Sava River has several tributaries: Drina, Kolubara, and
Bowit Rivers.

Second largest right tributary of the Danube River in Serbia is the Velika (Great)
Morava (drainage area of 37,400Rmestablished from two rivers: Juzna (South) Morava
(15,400kn) and Zapadna (West) Morava (15,686km

Other tributaries of he Danube River at Serbian territory akeft tributaries Tamis,
Karas, and Nera Riveandright tributaries Mlava, Pek, Porecka, and Timok Rivers.

In order to present the sizes of some of the abovementioned ritteesdrainage areas and
average annuatlischargefor selected gauging stations are presentedTiable 1, (Water

Master Plan of Serbj@2001).

Tablel Drainages areas and mean annual discharges for selected gauging stations

Mean annual discharge

River Gauging Station Drainage area (kf) (ms)
Danube Bezdan 210,250 2,263
Veliko Gradiste 570,375 5,466
Tisza Novi Becej 145,415 766
Sava S. Mitrovica 87,996 1,532
Drina Radalj 17,493 371
Velika Morava  Ljubicevski most 37,320 230

2.5.Bulgariag general information

2.5.1. Geographical position and area of Bulgaria

Bulgaria is situated in the Eastern part of the Balkan Peninsula and takes 22% of its
territory. Its area is 110 848Yu > wmMmn pwmna | Yu 2F gKAOM Aa

natural boundary vth Romania is the Danube River which is navigable for cargo, commercial
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and passenger vessels along the entire boundary stréitbk.eastern boundary is the Black
Sea with a coastline of 378 km and two main bgythe Varna and Bourgas Baykhe
southern undary is with Greece and Turkey and the Westerwith the Republic of
Macedonia and Serbidhe total state boundary length is 2245 km as 1181 of them are land,

686 are river kilometers (mainly along the Danube River) and 378 are sea kilometers.
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Figue 1 Location of Bulgaria

2.5.2. Economical position of Bulgaria

Bulgaria has unique transport location. As a part of Eastern Europe Bulgaria is a
transport crossroad and a transit territory between Western Europe, the Near and the
Middle East and the Mediterraan. The roads from the former Soviet republics to Southern
Europe and Africa are crossing here. Five-Paropean transport corridors pass through the
territory of Bulgaria, as determined at the Common European conferences of the transport
ministers in Gete (1994) and Helsinki (1997), namely: #amopean Transport Corridor 1V,
PanEuropean Transport Corridor VIl, PAaropean Transport Corridor VIII, PAaropean

transport corridor IX and PalBuropean transport corridor X.
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Hgure 2 Transport corridors passing through Ruse

The main transport directions crossing the country are doubled with railroads. The
access of Bulgaria to the Black sea connects the country with all other Black sea countries.
This gives great opportunitiefor developing the transport and the loading and discharging
activities in the big ports of Bourgas and Varna. The East European countries are connected
to the inland waterways of West Europe through the Danube River. The meaning of the river
has signiftantly increased after the completion of the navigation channel Rhiiein ¢
Danube. Combined rivey land and riverg sea transportation of goods is performed along
the river.

The crossroad location of Bulgaria is very important for its developmentvesld
tourist destination. There are great opportunities for development of both the transit and
the active recreational international tourism. These are facilitated by the significant number
of natural and cultural and historical sights.

Currently the Blgarian foreign trade has European orientation. Bulgaria gets a good
advantage from: being a member of the World Trade Organization /since the autumn of
1996/, being associated to the European Union, being a member of the Black sea economical

zone for coperation and the economical organizations within the UN.

dzf 3F NAF adryRa Fft2yS Fy2y3 GKS 9! Qi Shaf

an improvement in GDP performancenlike its fellow eastentral European countries,
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Bulgaria saw its yean-year deline in real GDP worsen t6.8% in the third quarter of
20009.

Real GDP growth
(% change)

w====Bulgaria == East-central Europe World

8.0
6.0 ﬁ\
40 —

2.0

0.0

-2.0 \V/
\4

-4.0

-6.0

2005 06 a7 08 09 10 11

Figure 3 Real GDP growth 2608010

2.5.3. Water river network¢ main basins and sub basins in Bulgaria

The Bulgarian stretch of the Danube, which is part of the Lower Danube, is along the
right bank of the river starting from the outfall of the Timoker and reaching the city of
Silistra downstream the Danube with total length of 471 km. The catchment area of the river
increases with 1058 nn  {Ywnnd Yy FNRBY HKAOK I NBe Ay (K
Predbalkan Mountains, the north slopes of the Balkan Mountines and a part of the Rila

Mountain).
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Catchment area of the Danube River
in Bulgaria

River valley of river Erma
River valley of river Nishava
I River valleys west from river Ogosta
[ River valley of river Ogosta
River valley of river Iskar
I River valley of river Vit
I River valley of river Osam.
| River valley of river Yantra
I River valley of river Rusenski Lom
[ Rivers of Dobrudzha
River valley of Danube river

4
oz _u I Danube river

Figure 4 Catchment area of the Danube in Bulgaria

The catchment area of the Danube in the Bulgarian section of the river has the
following bowndaries: from north¢ Romania, from east The Black sea region, from west
Serbia, and from south East and West Aegean sea basin regions.

It includes the river&€rma, Nishava, Ogosta and west from Ogosta, Iskar, Vit, Osam,

Yantra, Rusenski Lom and ttieers of Dobrudzha.

West rivers 3594.388 1086.484
Ogosta 2880.603 747.155 142.473
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Iskar 7358.285 1318.481 350.705

Vit 2454.087 509.098 167.999
Osam 2036.285 357.569 204.457
Yantra 6426.084 1291.984 222.49

Rusenski lom and the
fvers of Dobrudzha 2175.456 874.543 244.528
Total 26925.188 6185.314 1332.652
Tablel Length of the Bulgarian Danube tributaries
Iskar Riveris the longest river entirely running in Bulgaria. l&egth is 368 km, and
the catchment area together with its tributaries8647 km?. Its location hasthe following
coordinates betweenn H ¢ amdm @ ¢ nortp @ngitudeandH H ¢ amdm @ ¢ eastn Q
latitude. The river network density Is1 km/km?. It had 25 tributaries with total length over
15 km
Vit Riverism y ¢ long Its catchment area i8220km?® with average river network
density about0,5 km/knf . The riverhas 10 tributaries with total length of 10 km Its
location hasthe following coordinates betweenn H ¢ andrlo ¢ morthdlongitudeandH n ¢

10'andH n c eastpatitude.

Ogosta river and the rivers west from Ogost@lopolovets, Woinishka, Vidbol,

Archar, Skomlia, Lom, Tsibritsa, Ogosta and Skat) have a total a8&2»km?. Thetotal
annualdischargeif theseriver is 1 254.10m®. OgostaRiveris the biggestone amongthem
with about40 tributaries.

Osam River is 314 km long. Its catchment area is 2824 knf and has just few
tributaries. Its river network density 3,4 km/knf, and at some places 19,15 km/knf . Its
location hasthe following coordinates betweenn H ¢ amlp @ ¢ nonhddhgitudeandH n ¢
30'andH p c eastfatitude.

Yantra Riveris the river that has biggestarea of catchmentarea after Iskar 7869
km?). It is 285 km long and has 30 tributaries with total length about 10 Rme. river
network density varies as for the river itself i0i§ km/knfand for the tributaries; from 0.3
km/km? to 1.5 km/knt- Its location has the following coordinates betweenn v ¢ amdn Y
nocnn (ongf@daldk n ¢ amp & ¢ eastiatitude.
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2.6.Romaniag general information

2.6.1. Geographical position and area of Romania

Romania is located in the SE of Central Europe, on the Lower Danube and on the
.t 01 {SI'Y 06SGsSSY nocotv nt3 FYR nycwmp ncs

longitude.

Figure 1: location of Romania

Its extreme length is 789 km-{i) and its greatest breadth is 475 km-8@)l Its altitudinal

range is from 3.5 m below sea level to 2 545 m.Limits: in NE is UcraindackS& and

Republic of Moldavia , in S Bulgaria, in SW lugoslavia and in W Ungary.

¢tKS adz2N¥I OS 27 w2YlF YAl A& HDapubepmatchindfivarea LJ2 LJd
= 817,000 sq km, and from this 29% in Romania and 37.7% in length.

2.6.2. Economical posion and area of Romania

Danube is an important international river road, flowing through 10 countries
(Austria, Bulgaria, Croatia, Germany, Hungary, Moldova, Slovakia, Romania, Ukraine and
Serbia) and has tributaries in seven other countries.

Through fair state capitals: Vienna, Bratislava, Budapest and Belgrade.
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Danube Black Sea Canal is a waterway which connects the ports of Constanta and Cernavoda
on the Danube south of the Black Sea, and is part of the important European waterways of

the Black Sea @ahNorth Sea (channel Rhin#lain - Danubejfigure 2.

Figure 2: Danube maritime vessel traffic

The river Danube represents a true axis of central Europe which connects the Black
Sea.Navigation on the arms and transport channel is another concerroadl Ipeople.
Along the Danube and local developers, some of them with important Shipyards such as
Braila, Galati, Tulcea.

Danube is of particular importance to: navigation, hydropower, fish, water supplies
for industry, agriculture, population.

A specialmportance has the construction of those two dams at 943 river km and 863
river km for the navigation and for the power industry (Iron Gat®@80MW and Iron Gate-lI
27 MW). Reservoirs are numerous and used extensively for fish production. The Romanian
inland fishery ranges from sport fishing for salmonids in the mountains to commercial fishing
for warm water species in overflow and deltaic areas and brackish water lagoons. The
harvest from the Romanian inland fishery constitutes over 80 percent of thetgos take
from all of its freshwater, brackish, and marine territorial waters. Carp culture, which is
traditional, is increasing in importance and is being supplemented by an ensemble of other

species.
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