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Vienna, May 1991

INTERNATIOI{AL IU"SIN }TAXAGEI{BHT ISSI'ES OT TtrE DA}IUBE RTYER

I{e}rnut H. tiauck i Bernhard H. Schrnid

l. Locatlon and General ,lharactetris:icg

wlth a cotaL lenEth oE aorne 2950 klo the Danube is the ee-
cond-rongeBt river in Eurcpe. on its coutr8e from the
Black Eorest to rhe Blaci< Sea it, pasle8 through g countriear
Germany, i\ustrla, Czechoslovakia, Ilungary, yugoslavia, Bul_
garla, Rumania and the sovlet union (rig. r). rn accordance
wlth lts geographic rayout, the Danube gasin can be divided
lnto 3 malr unitg, i.e.

- the upper Danube Baeirr, whlch c31,e8s the Eerritory from
the source aroa ar far downstrean as the oevin Gate eaEt,
of vLenna, the capitar of Au6tr1a. .{a can be seen trom
Ptg. 2, rhe lower end of thls rr=ech te characterLzcd by a
d16r,inct change ln average slope.

the Middle Danube Eraaj.n, which is
ghree unlBs discueeed and ,nrhich spreade
Gate dowa to tha fault seetion betnoen
pathians and the Balkan llountaLns near

che Lowcr Oanubc
nranj.an-Eulgarlan
baslng.

Basinl flnallyn whtch
Lowlands as well ac

the largest of the
from the Devin

ths southcrn car-
tha Iron Gate.

courprises ahe Ru-
tha Sitet and Prut

Along its courre t.owards the Black Sea
by scvaral j-mporgant ttl.butariec, such

the Danube is joined
ar the Inn, ths Enns,
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the Tlsza ,:nd cLhers. Accordingl'7, Danube mean tlow risee
from 6ome 300 m3 /s at Ilrgolstad: ln Germany uo aPPr.

1900 rn3 /s at \tlenna, .Auet::ia, and. f !nall:/ amounts to ca.

5550 :rl.3/s near the river mouLh.

ClinatLc condLtions in tne Danube R:ver Basin vary Etrongly.
valuee of mean annual precipitat:on range from 3000 mm in
aome mountsl.noug zone6 to 400 nun ln the delta region.

FIOod eventrs in the Danube Bagin can be due to sEormg or CO

the cornbl.n,e,C actj.cn of snowmelt and rain. Plooding caused by

lce Jarns formerly brought about, considerable da-nage - this
rlsk has, l:Iowever, been ::educed successfully by rtver t,rai-
ntng and regulatlon.

2, !!.acro-economy ancl the Water Sector

Politj.callJ', Ehe basin titas dlvlcted Ey :he lron Curtain until
two yeats tgor a facE, whLch lE still reflected by the
st,xongJ.y dl=ferlng eocir:-econornic conctLtlo0s in Che varioug
riparian sEaEeE.

Ptcture Il Industrial Estate, Linz, Upper Austrla

WF.lle Germany and Austria are among the developed induetrial
narions, aII others still struggle wluh the heritage left by

thelr prevLous regimeE. Although rlating back to 1985 r the
fcllowing table stiJ.J. gives a fairly adeguate idea of the
gltuation.

.4 003
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Table: GI,I? p€f, r:6pig6 j.n t,he

Counrry

FRG (former)
Aur,ltrta
Czechoalowaki_a
Hr:rrgary

Yugoslarrla
Rumanla

BuIEaria
Sovlet tlnion

riperran countries 1nado, J-gg5 ) :

GNP (us$)

13 450
10 210

5 820

4 180

2 790

2 5{0
4 150
4 550

4qv1

rn consequence, arrd also due to diftercncds in crimate and
topography, uhe maln uee of water in the Danube gaEin varieg
conslderably. rn the upper part the water is primarily usred
for lndusr=ral un,1 muni.clpar suppry ag werr a6 hydroelect,ric
pohrer generagion, whlIe ::rrigat,l0n ctoalinates a10ng the midd-
re and ro"fer reaches. J\ eonnon f act,or of Leportance to the
rnaJority of t,he rrparlan states is, howevetr, the tranEpor!
of goods on th€ ::iver. Fig. 3 glves ,r sunrey of the amountttf cargo shipped on the Danub3, broken down lnto the respec_-
t1v6 shares of the riparran ccuntrleB. A sharp increage in
the tonnace transported iB expect,ed a:ter comprecion of the
Rhlne-Main-Danube canal connecrlng rhe arack and Norch seas.

The slqnificant rore of, navtgation on the Danube Rtver d,ares
back to the !{lddle Ages. Higtorically, the first aurhority
for pranntng and implemenring measure' of river training and
regulation with t,he purpoee ot improving inrand navigat,ion
was f ounded by EmpreEs Maria ,l'heresa in L773 (RzdD, 19g6 ) .
rt is onry natural that croEe internatlonar cooperation
flrsr rerated to thls field. severar aEreenents have been
concluded ,si-nce 1858, Ehe most important of which is the
"Danube conventlon" ("Danube Eeclaration,,) of rg4gr joined
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by Ausrria in 1960. This agr€ement is Eo prorlote and coordi_
riat'e Danube R.h'er rlavigatlon, and it cont,arnE clear recoflr-
nlendations r:garcling waterlray improvement an,1 designr e.g.
vrith respect to r,avigrabre depth, vrictlr, curv$ture, slope'and
the size of rocks. plg. 4 shows scme of these standards t,o
he ol:serveci,

Crn the Au8trlan stretch cf the river, these recommendaeions
have been lmpremented arong 250 lcm out of a totar of some
350 km. Picrure 2 shows ,1 'ty:plcal iockj-ng operation, carried
out ar one of the Austrian hydropower plants, Abwinden-
AsLcn, whlch wes designed. in accordance wit,lr the ruLes men-
clonecl

Picture 2t r-ocking operat,ion ,at the Abwind,en-Asten
Hydropowcr plcnt

The rerative importance cf hydroerectr:c porrer strongly va-"
rlea between the rlparian courlLries. whtle hydropower prantg
suppll' more rhan two rhirds of Auet,ria,s erectrlc power, the
percentage le considerabry lower in czechogrovaklar Hungary,
Bulgarla ar.ct Runrani.a. Fig. 5 .-]lustrateg the Jruscrian condi-
tlonc and' also shows Danube Hyctro Augtrta.s rerative share
(Osterrelchl-sche Eronaukraf twerke A.G., Annual Report, 19gg ) .
the situatlon in some of rhe other riparian Etates is des-
crlbed by t'ig. o (source: uN, Annual E,ulletin of Electric
Enerqpr statistlcg for Europe). tt, is obvious t,har these
ccunt,rleg depend on tossire fuels ro a large degree, whichT
alt parLicularry in c,he case of czechoslovakla, may create
6evere envrronmental probJ.ems. since many czechoslovakian
thermal power gllants do not meet modern etandards, gerious

?,005
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,rir polIur_ion and dcid raln reEul:. ,Uthough the
have by norr benn recoEnized .cy the auchorrtieS in
t^rlLl takel many :rear6, jf noE decadeS, t,O improve
rnarkedly.

4,oga

problems
charge, it
condlt,ions

Looklng €rr t,he power pctential of the Danube RLver, Fig. 7,
one can see rhat there are trvo dlstlnct strerches which are
partlcularly suited f or h;rdropower d,evelopnsnt, i . e. the
r:eaeh between the German/Ausrrlan border and, Gonyii in Hunga-
ryr and a etretc!: downst,ream of BerSrade, yugoslavia. A1-
though r,here is arao a nuarber of (snalrer) German prant,s,
r-he Au6trLan reach tn particurar hag been su.bject to consi-
oerable plannlng and constructior: ,rct,i-vity. Besid,es Jochen-
etein, which is half Ger:nan ernd half Austrian, there are
I run-of,-river prants in operaticn, as can be seen from the
Ausrrlan Danube Rlver Development pran, F!.g. g. A ninth
scheme is to be eonsgructed ln vienna in the near future.
A11 Austri-an Danube plan--s are mult:purpose schemes taking
lnto account ihe legues r.:f

rivelnavigaeion
flood sontrol
lnpro',rement r:,f envlr:onmental 3ondj.t,tonc
irrigation and drainage
and power generatlon.

Downstream of Ehe Austrian .reach. a conflicc regarding Da-
nube Rivcr <ievel'cpm€[t has arisen between Czechoslovakia and
ltungarfr. rn order to solve the sevcre problems posed on in-
land rravigaticn by the river morphoroqry on the caechosrova-
kran - Hr:ngarian stretch And to genarate erectric power,
both countries entered lnto an agreement, on tile con.truction
of t'he Gabci"kovo-Naglmaros hydropowo.r sch.me. The comprete
proJect comprised a large resenroir ciownstrean of the E,own
of Erarislava, a lr-eir st,ructure at ounakilitl, an approach
canar, the pocrer prant ar Gabcikovor Bo outret, caaar dis-
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:harglng j-:rLo. thr-s Danube river be,j anrl a tregervoir anci power
.?Iant ar l,t{r.glmaros ( seer Ftg. 9 ) . Gabcikovo, the upper:lanUr wltsi Lntencied to g:gsf6rm peakinq opera:lons with NAgy-
naro6 p'rorriding the neces8ary downsti:eam reservoir. The Na-
(JYmaros parL of the proJect, though aiready und,er construc_
t10n, wag, howeve.E:, starred in reapons. to environmenta-
-ists' prot,e3tg itr 1989 . since then, a bllateral conf Ii et.extsts between r-he former partners czechosl0rrakr.a and Hunga_ry. A resolutrc,h of thls conrrol'ers1, has not been achieved
E,o f Er.

!'arther downstream, Eno yugor!lav-F:umanian schenes sharr be
mencl0ned. The DJerd,ap echeme (portire de Fier r) with a damcf 32 m height was conscrucred ln rhe pericd 1964-1972 and
the Gruia plant lrortile de pter rr) was put into operation
ln 1984. Borh sch€meE are ri.nked, insofar as the Gruia backwa_
t'er acgs aa compensation recervoir for Djerdap peaking ope-
rations.

3. Flood Co:1trol

ir:tother issue of <yeneral rmportance in the bastn is frood,
control. Flood prot,eerion ,lykes ( levees ) along the Danube
were buirt by the Germans from rhe middre of Ehe lgrh centu-
ry onwards. rn Austrla, ctiEastrous froods in 1g3o and Lgo4
were foll0wed by the decision ro provide the ctty of vianna
with edeguate f,rood proreetiotr. conprehencive river traiuirrg
and regulation work vras ca*ied out, whLch implied moving
the their enormous anount of -E.s nrlllion m3 ,:f earth (RzdD,
1986 ) . other measures includecl che e.rectlon of, f lood prorec-
tlon dykes. Ai present, the flood protection E.ystem for Vi_
enna is beinE improved so as to be able to cope with a naxi-
mum peak runoff of 14 000 rn3/s. rn large parts of r,hc Au-
strlan Danuse reachr floo6 cor.trol measutreg were taken in
che course of hyd,ropower development,.

zoo1
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rn Czschosrovakll frooo contr<rl embankments have been buirt
or srrengtlrgned since che second harf uf the lgBh cencury,
Due ro roporlraphy, riungarian rerrirory ls parcicularly riab-
re ro lnuiro,ation. wit,h it,s beginnings i-n the 1g40s, Ehe Hun-
gsrian flood protecrioo syrt,em, nalnly lncluding dykes and
rlver tralnlng, reached the stage of safety again8r the
50 years' (|vent in the first haLf ,:f this centuty.
slmilar flood conirol measures characterlze the situation in
Y,,rgoslavLa , Bulgaria and Rumanj.a, '.rhere extenslve sygEemB of
f lood protection dykes have b.=en bui1t.

4. Envlrorunental Igsues

tfarer gualtcy gtandards on either slde of the former rron
curtaln dlffcr grearly, and these are therefore difficult ro
compare (wHo, 1982). rt shall, however, be ilcnticned that,
the water guality of E,he Danube River is preeent,ly much bet-
uea than that of the RhLnc, viewecl againsr a scale of l
grades ' wi-th grade r almost unpolluted and grade rv very
heavily ptrlruLed, Danube rlve:: erater is mostrl' accordect gra-
de rr lmoderarery pollured), onry dswnstreaa of maJor sert-
Ienents and/or inciuctriar estateE sred,e lrr may be encounte-
red. considerable effort has been taken to improve tha ei-
guation, and a large number of wastalt'ate:| trsatment plants
hag been put into op.ration. rn tLis congext j.t may be ad-
ded that a certaj.n arnount, of recording as werl ar recearch
ln tho ftetd of hyirobiot,cgy has been conducted by an inter-
natlonaL agency nanred srL-rA.D ( rrrLerrratlonal soclety f or
Llmnology, rnrernarionar working comnunity of the Danube
Countrles; .

Apart from water guarity, environmental probremt in Eome
unJ.mtrlounded reacheg of the river are cauged by river bed de-
gradation and corresponding decrease$ in the groundwater Ie-
vels. Thus, rlverine biotopes are thrEatened by drying up,

0 ooe
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rn AusEris r Bom€ probLe:nE oJ: this .<ind have been solved inconnectj-on ,rl-th low_h,aad hydroporyer development,. Impound-rrt'nt' purs a stop to these detrimental trendE! and, moreove!:,permits . :iverlne boLtorn-l_ands to be irrigated, in a way slrni_Iar to forner natural. conditlons. picture j, shows the irrt-gatl.n channer' "Gl€B'gang" in the backwater reach of the hy-'lropower $eheme Greifenstein in Lower Austrie.

Pleture 3 r rrrigation of Riverine Bottornland Forestsby t,he ''Giegsgans,, Channril

5. Conelueion

Fa8sing thrcugh n,: fewer than g countries, the Danube is a-uruly inLcrnatlonal rirrer, After rhe abollEion of the 60-carlecr r.cun curtarn, the divieioJr rf,t the basln is a soci.o-economlc r:ather than d politicar or ideol0glcal .ne. Ar_-LJruugh r,he use of, Danube water difters between the variousrrparJ'an sitater, Eiver nav.Lgat,.on, hlndropower devel0pmenta'd the eonstructlon of wastewater treataent, plant,s can beldentified as areas 0f comnon qoncern. rn thege fierds con_sLderable lr.veatment wilI be neceggEllyr partLcularly in thenewry democracic and formerly soviet-dominatec equntrier.

1
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Picture 1: Indust,rial EsEate , l,Lnz, UPPer Aust'ria



Pictu:e 2: Locking Opera c, j.on ar the
Hycropower plant

Abwinden-Ast,en



Pi-cture 3 r Irrigatlon cf Rlverine htogtomlalld

'Glesggang" Chcnne'l

Socests bY the


