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DANUBE HYLDRO AUSTRIA Vienna, May 1991

INTERNATIONAL BASIN MANAGEMENT ISSUES OF THE DANUBE RIVER

Helnmut H. Hauck / Bernhard H. Schmid

1, Location and General “haracteris-ics

With a total length of some 2850 km the Danube is the se-
cond-longest river in Eurcpe. On its course from the
Black Forest to the Black Sea it passes through 8 countries:
Germany, Austria, Czechoslovakia, Hungary, Yggoslavia, Bul-
garia, Rumania and the Soviet Union (Fig. 1). In accordance
with ites geographic lavout the Danube Basin can be divided
into 3 main units, i.e.

- the Upper Danube Basin, which covers the territory from
the source area as far downstrezam as the Devin Gate east
of Vienna, the Capital of Austria. As can be seen trom
Fig. 2, the lower end of this reach is characterized by a
distinct change in average slopu.

- the Middle Danube Basin, which is the largest of the
three units discussed and which spreads zom the Devin
Gate down to the fault section between the Southern Car-
pathians and the Balkan Mountains near the Iron Gate.

~ the Lower Danube Basin, finally, which comprises the Ru-
manian~Bulgarian Lowlands as well as the Siret and Prut
basins.

Along its course towards the Black Sea the Danube is joined
by several important tributaries, such as the Inn, the Enns,

£ 002



"3l 13:45 ™43 202 51538 3909 DONAUKRAFT WIEN

the Tisza and cthers. Accordingly, bLanube mean tlow rises
from some 300 m3/s at Ingoulstad:t in Germany to appr.
1900 m3/§ at Yienna, Austria, and finally amounts to ca.
6550 m3/s near the river mouth.

Climatic conditions in the Danube River Basin vary strongly.
valuee of mean annual precipitation range from 3000 mm in
some mountainous zones to 400 mm in the delta region.

Flood events in the Danube Basin can be due to storms or tO
the combin2d action of snowmelt and rain. Flooding caused by
ice Jams formerly brought about considerable damage - this
risk has, i1owever, been reduced successfully by river trai-
ning and requlation.

2. Macro~economy and the Water Sector

Politically, the basin was divided ty <he Iron Curtain until
two years ago, a fact, which 1is still reflected by the

strongly differing socio-economic conditions in the various
riparian states,

Picture 1: Industrial Estate, Linz, Upper Austria

wrile Germany and Austria are amonc the developed industrial
nations, all others still struggle with the heritage left by
their previous regimes. Although dating back to 1985, the
fcllowing tabie still gives a fairly adequate idea of the
situation.
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Table: GN? per capita in the riparian countries (Rado,1985):

Country GNP (USS)
FRG (former) 13 450
Austria 10 210
Czechoslowakia 5 820
Hungary 4 180
Yugoslavia 2 790
Rumania 2 540
Bulgaria 4 150
Soviet Union 4 550

In consequence, and also due to differences in climate and
topography, the main use of water in the Danube Basin varies
considerably. Ir the upper part the water is primarily used
for indust=zial und municipal supply as well as hydroelectric
power generation, while .rrigation cdominates along the midd-
le and lower reaches. A common factor of importance to the
majority of the riparian states is, however, the transport
of goods on the river. Fig. 3 gives a survey of the amount
of cargo shipped on the Danubs, broken down into the respec~
tive shares of the riparian countries. A sharp increase in
the tonnace transported is expected aiter completion of the
Rhine-Main-Danube Canal connecting the Black and North Seas.

The significant role of navigation on the Danube River dates
back to the Middle Ages. Historically, the first authority
for plannin¢ and implementing measures of river training and
regulation with the purpose of improving inland navigation
was founded by Empress Maria Theresa in 1773 (RZdD, 1986).
It 1is only natural that close international cooperation
first relatad to thisAfield. Several agreements have been
concluded since 1856, the most important of which is the
"Danube Convention" ("Danube LCeclaration") of 1948, joined
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by Austria in 1360. This agreement is to pronote and coordi-
nate Danube River navigation, and it contains clear recom-
mendations ragarcing waterwav improvement and design, e.q.
with reépect to ravigable depth, width, curvature, slope ‘and

the size of locks. Fig. ¢4 shows some of these standards to
he observed,

On the Austrian stretch of the river, theée recommendations
have Dbeen . mplemented along 250 km out of a total of some
350 km. Picture 2 shows a typical locking operation, carried
Qut at one of the Austrian hydropower plants, Abwinden-

Aslten, which was designed in accordance with the rules men-
tioned. '

Picture 2: Locking Operation at the Abwinden-Asten
Hydropower Plant

-

The relative importance cf hydroelectr:.c power strongly va-
ries between the riparian countries. While hydropower plants
supply more than two thirds of Austria‘s electric power, the
percentage is considerably lower in Czechoslovakia, Hungary,
Bulgaria ard Rumania. Fig. 5 _llustrates the Austrian condi-
tions and- also shows Danube Hydro Austria‘s relative share
(Usterreichische Donaukraftwerke A.G., Annual Report 1988).
The situation in some of the other riparian states is des-
cribed by Fig. 6 (source: UN, Annuzl Eulletin of Electric
Energy Statistics for Europe). [t is obvious that these
ccuntries despend on fossile fuels to a large degree, which,
as particularly in the case of Czechoslovakia, may create
severe environmental problems. Since many Czechoslovakian
thermal power plants do not meet modern standards, serious
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air pollution and acid rain resul=:. Although the problems

have by now been recognized oy the authorities in charge, it
will take many vears, if not decades. to improve conditions
markedly.

Looking &t the power pctential of the Danube River, Fig. 7,
one can see that there are two distinct stretches which are
particularly suited for hydropower development, i.e. the
recach between the German/Austrian border and Gonyli in Hunga-
ry, and a etretch downstream of Belgrade, fugoslavia. Al-
though there is also a number of (smaller) German plants,
the Austrian reach in particular hLas been subject to consi-
cerable planning and constructior. activity. Besides Jochen-
gtein, which is half German and half Austrian, there are
8§ run-of-river plants in operaticn, as can ke seen from the
Austrian Danube River Develcpment Plan, Fig. 8. A ninth
scheme is to be constructed in Vienna in the near future.

All Austrian Danube planzs are mult_purpose schemes taking
into account the issues of

- river navigation

- flood centrol

- improvement w{ environmental =onditions
- irrigation and drainage

- and power generation.

Downstream of the Austrian reach, a conflict regarding Da-
nube River development has arisen between Czechoslovakia and
Hungary. In order to solve the severe problems posed on in-
land rnavigation by the river morphology on the Czechoslova-
kian - Huengarian stretch and to generate alectric power,
both countries entered into an agreement on tne construction
of the Gabcikovo-Nagymaros hydropower scheme. The complete
project comprised a large reservoir downstream of the town
of Bratislava, a weir structure at Dunakiliti, an approach
vanal, <the power pilant at Gabcikovo, an outlet canal dis-
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charging .into. the Danube river bed and a reservoir and power
clant at tagymaros (see Fig.: B8}, Gabcikovo, the upper
Dlant, was intended to perform peaking operazions with Nagy-
maros providing the necessary downstream reservoir. The Na-
gymarcs part of the project, though already under construc-
tion, was, however, =stalled in response to environmenta-
~ists’ protests in 1989. Since then, a bilateral conflict
exists between the former partners Czechoslovakia and Hunga-
ry. A resolution of this controversy has not been achieved
so far.

Farther downstream, two Yugoslav-Fumanian schemes shall be
mentioned. The Djerdap scheme (Portile de Fier I) with a dam
cf 32 m height was constructed in the pericd 1964-1972 and
the Cruia jlant (Portile de Fier II) was put into operation
in 1984.Both schemes are linked insofar as the Gruia backwa-
ter acts as compensation reservoir for Djerdap peaking ope-
rations.

3. Flood Control

Another issue of general importance in the basin is flood

control. Flood protection dykes (levees) along the Danube
were built by the Germans from the middle of the 19th centu-
ry onwards. In Austria, disastrous floods in 1830 and 1864
were follcwed by the decision to provide the City of Vienna
with adequate flood protection. Comprehencive river training
and regulation work was carried out, which implied moving
the then enormous amount of .6.5 million m3 of earth (RzdD,
1986). Other measures included the erection of flood protec-
tion dykes. At present, the flood protection system for Vi-
enna is being improved so as to be able to cope with a maxi-
mum peak runoff of 14 000 m3/s. In large parts of the Au-
strian Danuse reach, flood cortrol measures were taken in
the course of hydropower development.
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In Czechoslovakia flood control embankments have been built
or strengtisned since the second half of the 13th century.
Due to topography, Hungarian territory is particularly liab-
le to inundation. With its beginnings in the 18408, the Hun-
garian flood protection system, mainly including dykes and
river training, reached the stage of safety against the
60 years’ avent in the first half of this century.

Similar flood control measures characterize the situation in
Yugoslavia. Bulgaria and Rumania, where extensive systems of
flood protection dykes have baen built.

4. Environmental Issues

Water quality standards on either s:de of the former Iron
Curtain differ greatly, and these are therefore difficult to

compare (WHO, 1982). It shall, however, be mnenticned that
the water quality of the Danube River is presently much bet-
ter than that of the Rhine. Viewed against a scale of 4

grades, with grade I almost unpolluted and grade IV very
heavily polluted, Danube river water is mostly accorded gra-
de II (moderately polluted), only downstream of major sett-
lements and/or industrial estates grade III may be encounte-
red. Considerable effort has been taker to improve the si-
tuation, and a large number of wastewater treatment plants
has been put into operation. 1In tkis context it may be ad-
ded that a certain amount of recording as well as research
in the field of hydrobiology has been conducted by an inter-
national agency named SIL-IAD (International Society for

Limnology, International Working Community of the Danube
Counctries).

Apart from water quality, environmental problems in some
unimpounded reaches of the river are caused by river bed de-
gradation and corresponding decreases in the groundwater le-
vels. Thus, riverine biotopes are threatened by drying up.
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In Austria, some Problems of thijc <ind have been solved in
connectiun with {ow-~-head tydropower development . Impound-
ent puts a stop to these detrimental trends and, moreover,
Peérmits - -iverine bottomlands to be irrigated in a way simi-
lar to former natural conditiong. Picture I ghows the irrie
gation channel "Glessgang' in the backwater reach of the hy-
dropower scheme Greifenstein in Lower Austria.

Ficture 3: Irrigation of Riverine Bottomland Forests
by the "Glessganc' Channei

5. Conclusion

Passing through ny fewer than 8 countries, thke Danube isg a-
truly inlernational Iiver. After the abolition of the so-
called Irun Curtain, the division of the basin is a socig-
economic rather than = political or ideological one. Al-~
tlivugh the use of Danube water differs between the various
ciparian  states, river navigation, hydropower development
and the construction of wastewater treatment plants can be
identified as areas of common concern. In these fields con-
siderable irvestment will be necessary, particularly in the
newly democratic and formerly Soviet-dominatec countries.,

REFERENCES

Benedek, P. and Laszlo, F.: a large international river: the
Danube. Progresgs in water Tecarology, 13,3, Cincinnati
PP. 61-76, 1980.



T943 222 51538 3902 DONAUKRAFT WIEN

Liepolt: Limnologie der Donau, Stuttgart, 1%67.

Kovacs et al.: Forecast of water resources development (in

dsterreichische Donaukraftwerke A.G. (Danube Hydro Austria)

Rado:

RZdD

WHO:

UN,

Hungarian), VMGT, 143, Budapest, 1983,

Annual Report 1988 (in German).

Great World Atlas (in Hungarian), Kartografiai valla-~
lat., Budapest, 1985.

(Regionale Zusammenarb=it der Donaul&ndér): Die Donau
und i1hr Einzugsgebiet (part I, in German), 1986.

Stucy and assessment of the water guality of the River
Danube - preliminary activities, project findings and
reccmmendations, ICP/RCF 204 0301 I, Geneva, 1982.
Annual bulletin of electric energy statistics for
Europe.

4010



7
= 1 3
A -

“—_.-:_.j__.:‘. \.,BUlEAR‘A '—_*
/m f— [

. ® >

] é L)

Pigure 1: The Danube Basin (adapted from Kovacs et al., 1983)
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Regulation Navigation Channel According to the Danube Convention

-

2.7 m

I.8m

= T
\\\ LWL
N ——
%W: ):
R J/

2.7 m ... minimum depth to be provided upstream of vienna

3.5 m ... minimum depth to be provided downstream of Vienna

LWL ... regulation low water level
(probability of exceedance: 94 percent)

Figure 4
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Dunakiliti weir

%
Gabcikova plant

Kaplan turbines — (eight)
Q (instalfed) — -~ 5200 m3 /s
Qloperated) - - 4000 m? /s
head ——— 20 m
output -————-- 700 MW
navigation locks - 275 x 34 m
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total capacity —— 197-5 x 10% m®

available storage — 50 x 10% m?
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Nagymaros river powerplant
bulb turbines - {six) )

Q (installed} — 2800 m? /s
Q {operated) — 600-6000 m3 /s

head — -49m

output 158 Mw

weir opening - 7 % 24 m

locks — —2x275x 34 m
/
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©
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Figure 9:

Layout of the Gabcikovo-Nagymaros scheme



Picture 1

Industrial Estate, Linz, Upper Austria
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Locking COperation at the Abwinden-Asten
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Picture 3:

"Giessgang" Channel



