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Abstract
Although not a formally closed one, the issue of the water dam between (Czecho-) Slovakia and 
Hungary seems to be dead at least on scientific level. This paper analyses especially the role of 
Hungarian science in the controversy. What scientist projected before and detected after the con-
struction concerning the environmental effects. The case gives also evidence how political actions 
use scientific results and superimpose science-lead policy aspirations.
Keywords: water power utilization, political transition, environmental debate, hydroelectric power plant

Introduction

After World War II, the socialist political regimes of Hungary and Czech-
oslovakia followed the plans of environment-transforming investments 
along Soviet experiences and technical innovations as a base of exten-
sive economic development (Mosoni 1952). The Hungarian communist 
regime attempted to improve the industrial- and drinking water supply, 
flood control, irrigation and water paths as well as hydropower utilization. 
On theTisza, the second largest Hungarian river, was proposed to build a 
system of dams to provide irrigation facilities and to serve river naviga-
tion purposes (Mosoni 1952). After two previous floods in 1954 and in 
1965 (Breinich 1966; Irwin 2016), the main point at the Danube was flood 
control. Furthermore, riverbed transformation could ensure proper depth 
for shipping thus waterway development in international context (Zboray 
1968; Garay & Benkő 2014), and agriculture needed efficient irrigation 
system (Borsos & Sendzimir 2018). But the waterpower of the Danube 
was also a subject of interest, also in other countries; approximately fifty 
barrages had built on the river until 1978. Based on an agreement between 
the COMECON countries, Hungary and Czechoslovakia decided on the 
complex usage of the Danube in 1956. 

Due to geographical reasons, a barrage system seemed to be reason-
able on the Czechoslovakian – Hungarian joint section of the river. Ac-
cording to the plans the Dunakiliti-Gabčíkovo area could be exploited 
more efficiently in water management, if it were connected both hydrauli-
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cally and energetically with a barrage at Nagymaros, Danube Bend. So the 
Gabčíkovo-Nagymaros Barrage System (GNBS) was the result (Papp & 
Kalina 1978). The relatively small river downfall was the reason for the 
particular system to be built: a reservoir near Dunakiliti, a so called race 
canal, i.e. a by-pass canal with the Gabčíkovo power plant and the Nagy-
maros barrage, with another hydropower station enabling the peak hour 
electricity production (Fleischer 1993; Nagy 1996).

The investment program was elaborated in 1964 and approved in 
1974 (Antoshin 1974). Two years later, the intergovernmental agreement 
of the implementation was signed, and finally, the implementation agree-
ment was set in 1977 (UN Treaty Series, 1978). As diplomatic talks on 
another barrage system between Czechoslovakia and Austria evoked vast 
demonstrations in the latter, the government halted the construction. As a 
consequence, Austrian building industry remained idle, which had a role 
in signing the Austrian-Hungarian agreement in 1986. Hence, with the fi-
nancial support of the state, Austrian companies completes the work of the 
Hungarian party. Hungary thus put itself on credit that would have been 
paid back with the electric energy generated by the power plant through-
out the next 20 years.

On September 12, 1988 protesters demonstrated across the country 
against the dams and the government. In 1989 the government decided to 
quicken the constructions and applied for the money to Austria, who sent 
$600 million loan in return for two-thirds of the electricity the Nagymaros 
barrage would generate in the first twenty years (Fisher 1993). 

However, Hungary faced with a budget shortfall in 1989, so the 
money of the GNBS, was spent to pay off the debt. This step of Hungary 
violated the contract. Paralleled, Hungarian and Austrian environmentalists 
and locals around Nagymaros protested against the GNBS that put pressure 
on the government, and became a major issue of the opposition movement 
around the political transition. Just a few months later the social regime 
collapsed. Since the new government was elected partly because of the an-
ti-barrage atmosphere, the Hungarian government decided not to continue 
the constructions but stopped completely all work until 1990. As Czecho-
slovakia split into two countries, Slovakia inherited the issue of the GNBS. 
The Hungarian government attempted to negotiate with the Slovakians, but 
they could not agree. Hungary thus unilaterally terminated the 1977 treaty 
(Deets 2009). In response, the Slovakians applied the “C-variant” that was 
not taken seriously by the Hungarians. The Danube was diverted in the 
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above mentioned race canal using a newly constructed dam and a smaller 
reservoir, built and operated entirely the on Slovakian territory, at Dunac-
súny (Harper 2005). The Gabčíkovo hydroelectric plant was put into opera-
tion in October 1992. For Hungary this had catastrophic effects, because 
much less water entered the country, and the Hungarian water supplement 
of the Danube depended on the Slovakians. The C-variant was disadvanta-
geous to the Slovakians, too, because the hydropower of the Danube be-
came lower, and the Gabčíkovo hydroelectric plant produces less energy in 
the absence of peak energy production. 

Hungary turned to the International Court of Justice located in Hague, 
The Netherlands, where the verdict was born in 1997: both sides were con-
demned, Hungary for the termination of the 1977 Treaty and Slovakia for 
proceeding the “provisional solution” and for putting the system into op-
eration. The Court decided the parties should negotiate the water resources 
to ensure the achievement of the objectives of the Treaty (ICJ 2020). The 
case has remained unresolved ever since. The hydroelectric plant returned 
in 15 years for the Slovakians, and provides cheap energy without direct 
harmful emissions. Conversely, Hungary faces with ecological problems 
mainly due to the reduced water supply of the Szigetköz region, and the 
fluctuating water level.

We have studies on the political, legal, social and ecological aspects 
of the debate, how political forces or the green movement influenced the 
case (Fleischer 1993; Galambos 1993; Nagy 1996; Fuyane & Madai 2001; 
Fürst 2006; Deets 2009). However, we need further analysis on the role 
of science in the controversy. How scientists performed their role, what 
they achieved along different aspirations. Our study aims thus to investi-
gate mainly the related Hungarian scientific literature, how it discussed the 
project before and after the construction.

The debate

Looking at a global scale, huge power plants often cause debates. The dams 
and power plants provided cheap energy in the 1950–60s. But as the oc-
casional environmental harms turned out, civil groups started to oppose the 
constructions. As a result, the building of large dams moved to the devel-
oping countries (Galambos 1993). For Hungary, the concept of environ-
ment protection originated partly from Austria. Interestingly, one of the 
arguments for the power plant was the renewable source of energy, which 
mitigates air pollution. Another argument was that the dam would have 
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helped to maintain the ecological balance of the region, because the mis-
management of the Danube taken earlier, for instant the flood-protection at 
Szigetköz and Csallóköz, or the 1886–96 water regulation, when the river 
was diverted in one common bed instead of the many side branches (Somo-
gyi 2000). It seems contradictory that one argument against the GNBS was 
it would have caused serious harms for wildlife, and would have upset the 
ecological balance. Other contras were environmental degradation, modi-
fication of soil moisture ground-water and grandiose soil-transport (Vágás 
1989). However, scientific articles remained predominantly pro-GNBS, the 
anti-dam movement and scientist behind propagated their opinions mainly 
in semi-scientific, environmentalist outlets.

At first sight, the investment had a positive judgement in Hungarian 
local scale. Only property owners in the Danube Bend worried about the 
decreasing value of their belongings (Héjjas 2014). As a consequence, the 
Danube Circle was founded by biologist János Vargha in 1984. Officially, 
the aim of the movement was environmental protection, and the protest 
was indeed for different environmental purposes in the beginning. It is out-
rageous that there was not any detailed assessment about the dam’s pos-
sible impacts (Vargha 1998). More and more specialists supported Vargha, 
however many were not experts in water management. Institutions and uni-
versities offered place for disputation in Budapest following the year 1984, 
and the Danube Circle was awarded the Alternative Nobel Prize in De-
cember, 1985. Water management officials were in trouble: they could not 
stand credibly in the debate, so they ordered information embargo. Later, 
water management suggested that they were kept from informing the pub-
lic about the advantages of the GNBS (Fleischer 1993). Tensions increased, 
as the agreement obliged the government, but as the regime softened the 
population had more opportunity to protest (Harper 2005). Nevertheless, 
police forces prohibited and prevented a demonstration organized by the 
Circle in 1986. The movement thus got a political tone, and the barrage-
system became a symbol of the socialism regime itself (Grosser et al. 2000; 
Lipschutz 1997). Hungarian Parliament and the government could hardly 
do anything else but to surrender to the will of the people and suspend the 
constructions (Fürst 2006). 

After the construction stop, Sándor Mikolics, member of General Di-
rectorate of Water Management criticized the decision (Mikolics 1990). He 
claimed, the anti-dam group lacked of expertise, and they only saw Stalinism 
in the investment (although most of the barrages have been built in demo-
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cratic countries). So the opposition was equal to stand up for regime change, 
liberty and democracy, and to make better future for Hungary. A contempo-
rary engineer, Lajos Fóris (1990) member of MDF (Hungarian Democratic 
Forum) analysed the suspension of constructions in economic sense. His ar-
gument ran that the country had already invested a vast amount of money 
in the dam, and owed to Austria with another huge amount of money, it was 
thus disastrous to stop the constuctions (Fóris 1990).

Ecological impacts
If we wish to know the exact ecological impacts of the power plant, we 
would need a replica of the concerning area without the dam and the side 
channels. Without this, the best estimation could be derived from the flora 
and fauna change after the investment. Starting with the smallest ones, al-
gae in water bodies are good indicators of environmental changes. Ács and 
Buczkó (1996) investigated the periphytic that are the major components 
of primary producer in freshwater ecosystems. They found that the number 
of species has decreased after the river diversion. The main reason was the 
decrease of the current velocity. As for aquatic plants, after the diversion 
many side arms became dead, which caused the invasion of the duckweed 
(Lemna minor). While in previous years Achnantes minutissima was the 
dominant species, in 1999 the most common species were Cocconeis pla-

centula, Navicula cf. saprophila and Achnantes hungarica. This change 
is invisible for us, but they indicate severe modification of the food-net-
work, and the decreasing soluble oxygen-content of the dead arms (Buc-
zkó & Rajczy 2001). Another study on planktonic copepods were made by 
Vranovskŷ (1997). This paper examined the copepod assemblages in the 
original main canal of the Danube and four side arms (r.km 1841–1804) 
before and after the river diversion. Before damming, the euplanktonic spe-
cies were dominant in the main channel, while the tichoplanktonic species 
reached higher abundance than the euplanktonic species in 1993–1994. In 
the Sulianske side arm at Bodíky many taxa disappeared after the diversion 
and the average diversity index sharply decreased. 

After the diversion of the river, the water supply dramatically de-
creased in Szigetköz area. The regulation modified the sediment transport, 
and the bed material changed. Until 2005, 346,000 m3 silt accumulated in a 
4 km long section of the Bagoméri side arm, which is the sole spawning site 
of starlet (Acipenser ruthenus). Changes of the spawning substratum can 
cause unsuccessful reproduction of sturgeons (Rochard at al. 1990). A case 
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study reported that sterlet population fully disappeared from the Szigetköz 
region (Guti & Gaebel 2009). Concerning the vegetation, the area faced 
with a significant change after the diversion due to scarcity of available wa-
ter. The species composition shifted, furthermore the plant propagules are 
not transported by the river to the inundation area, so the special mountain 
species would disappear.

Variant C provided much less water to the Hungarian part of the Dan-
ube than the original plans, that was the main problem, and the water level 
fluctuation would have been much slighter (Nagy 1996). However, the con-
struction of an underwater weir inter alia near Dunakiliti in 1995 allowed 
to provide more freshwater to side-arms in the Szigetköz that mainly saved 
the ecological state of the area (ICJ 1997). The aquatic plants, fishes, terres-
trial plants, arthropods, birds and other taxa have started to regenerate, the 
abundance of most populations have been increasing (Szigetközi Monitor-
ing 1998–2008; Szigetközi ökológiai monitoring 2018) 

Conclusion

Was it a bad decision to broke the 1977 treaty? Would the heightened mood 
have been turned into a revolution if the Hungarian government had contin-
ued the constructions? We can hardly answer these questions with a great 
confidence. It can be emphasized that the major part of the environmental 
harms occurred when Hungary postponed the project (which was economi-
cally totally causeless), and the Hungarian part of the Danube was regulated 
by the Slovaks. Variant C meant a vast ecological disaster to Hungary in the 
Szigetköz region, nevertheless the problems were promisingly managed.

Environmental groups activated in Czechoslovakia, too, but not that 
strong as in Hungary. What was the reason for it? Solely a few people, for 
instance János Vargha, the leader of the Duna circle, or the looser regime 
in Hungary? All these particular circumstances could have been impor-
tant as the plan of the project became a metaphor of the socialist regime. 
Interestingly, the completion of GNBS is a symbol of independence and 
liberty for Slovakians, because they are less dependent on imported energy. 
Nowadays renewable energy sources are highly appreciated. Hungarians 
made seemingly a bad decision just because of a delusion the Duna Circle 
planted in their mind. Ironically, the purpose of demonstrations was pro-
tecting the environment but finally they reached the opposite effect in the 
Szigetköz region, only the Danube Bend was saved. The results are thus 
more than questionable.
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