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Abstract. This paper is presenting case studies of large hydropower built on Romanian 

mountain rivers Danube, Argeș and Bistrița during the communist regime  and how they 

relate to criteria of landscape quality. The case studies were investigated as contribution to 

Working Group 2 and Working Group 3 of the COST action TU1401 „Renewable energy and 

landscape quality”, a European network spanning almost all countries of Europe. The context 

is given by the dialogue between the micro-hydropower and the large hydropower, the first 

being traditional constructions. We can learn from the watermills as we can from the 

windmills, is the critical reflection done at the end. 
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OVERVIEW 

 

COST actions are thematic networks funded by the 

COST Association over a H2020 contract from the 

European Commission. Such an action is TU1401 

“Renewable energy and landscape quality” (COST 

RELY). The action activities are grouped in four 

working groups which are: 

- WG1 Systematic review of RE impacts on 

landscape quality; 

- WG2 Strategic case studies on landscape 

sensitivity/potentials in terms of renewable 

energy; 

- WG3 Socio-cultural aspects of sustainable RE 

production; 

- WG4 Synthesis of findings and dissemination. 

WG2 and WG3 prepared jointly a questionnaire 

which we used when analysing these case studies 

from Romania. In another paper (Bostenaru, 2017) 

we analysed solar power in Romania and Italy.  

In frame of the action Le Notre online lectures 

took place. 

INTRODUCTION TO HYDROPOWER IN 

ROMANIA 

 

Cheile Rudăriei (Fig. 1) is a watercrossing course in 

SW Romania, an area protected for its biodiversity 

including ancient watermills from the beginning of 

the 20th century, which are protected as historical 

monuments. The watermills served flour production 

from wheat. It is remarkable how constructions 

interact with the natural landscape in this case. The 

mountainous area where they are situated does not 

belong to the touristic highlights of Romania, and 

hence needs being made known, so that tourism 

increases and interest for monuments enhances their 

preservation prospects. 

The conservation of the complex is an example 

of best practice in monument preservation. It is an 

example of preservation of early industrial projects. 

Monument preservation in Romania is a 

problematic issue in the context of a speculative 

construction boom. The Ministry of Culture organized 

in 2008 an excursion here to make known the 

holiday sites of the Banat region. 
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These are water mills in a rural environment. 

Historic watermills in an urban environment can be 

found in the city of Esslingen in Germany (Fig. 1), 

for example. Their conservation is important. 

Especially important is to see these small size 

water-energy-using-constructions which are well 

integrated in the landscape and do not destroy it as 

does microhydropower, currently very criticised in 

Romania, as shown in the presentations at the 

Bucharest Annual of architecture (Anuala de 

Arhitectură), 21 July 2014, WWF Danube Carpathian 

Programme. Microhydropower is against the natural 

habitat of species (Anderson et al., 2015) and was 

as such even a subject at the architects Annual. 

 

 
Figure 1 Cheile Rudăriei watermill (above). More photos in 
photo.net (2008): Photos: Maria Bostenaru, 2008. Bottom: 

Watermills in Esslingen am Neckar, Germany (below).  
Photo: M. Bostenaru, 2016. 

 
 

PORȚILE DE FIER HYDROPOWER 

 

Project location is the entrance of Danube in 

Romania. The project was built 1964 / 1972. 

Porțile de Fier hydropower (Fig. 2) is a major 

hydropower in Romania, one of the major European 

ones and the largest on the Danube (Pașca, 2014). 

The water level has risen with 35 m due to the 

construction. An island, Ada Kaleh and some 

localities on the Romanian side, also including the 

old city of Orșova, which was relocated and 

Ogradena Nouă, Ogradena Veche, Ieșelnița – 

nowadays Eșelnița, Tufări, Jupalnic, Coramnic, 

Vârciorova (Osaci-Costache and Armas, 2016), 

were evacuated and are lost landscapes with the 

construction of the hydropower. The sturgeon fishes 

were affected, and on both the Romanian and 

Serbian sides natural protection parks were created. 

The Roman ruins in the area, including those of the 

bridge of Drobeta are major attractions, part of the 

national park. The lake runs until the confluence 

with Tisza, but the main part is in the Danube 

gorge, between Baziaș and Orșova towns. Orșova, 

the relocated city, presents one of the seminal works 

(AGERPES 2014) of modern church building (Fig. 3). 

The power of Porțile de Fier I is 1080 MW and 

that of Porțile de Fier II 250 MW (Romanian part), 

otherwise counting for 2200 million cubic meter 

(Cârdu and Bara, 1998). 

According to CORINE landcover nomenclature 

there are Forests and semi-natural areas/Forests/ 

Carpathian mountains (Table 1). 

 

Table 1 Landscape functions 

Landscape functions 
Special meanings 

/assets 

Tourism 
 National and 

international tourism 

Residential   

Agricultural 

production 

 
 

Recreation  Local tourism 

Industry   

Transportation  National roads 

Nature protection   

Redundant area   

Other   

 
There is a recently finished doctorate in 

Germany by Arnošt Štanzel (2017) on hydropower 

in Romania with the title Die Wasserwirtschaft in 

Rumänien und der Tschechoslowakei: Von 

Wasserträumen und Wasserräumen im 
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Staatssozialismus. Ein umwelthistorischer Vergleich 

(The water economy in Romania and Czechoslovakia: 

from water dreams and water spaces in socialist 

states. A comparison of environmental history). 

Funding was public funding (national). The 

general public was not involved. The public 

participation goal was not declared, as the regime 

was totalitarian. Given the evacuated localities, it is 

to assume that the inhabitants might have not 

agreed. Actor (stakeholder) national government 

was highly involved with the role 5 years plan – 

project coordinator, financial management, PR 

(Table 2). 

 

Table 2 Stakeholder activities 

intensity: low = 1,  medium=2,   high=3 

phase 
type of 

participation 

inten-

sity 

Before the project started 

(e.g. contribution to the 

process development, 

research, analysis etc.) 

 

1 

Determination of need  1 

Project preparation  1 

Spatial planning  1 

Permitting  1 

Construction Information 1 

Operation Information 1 

Closing information 1 

After the course of the 

project (e.g. 

subsequently 

contribution to the 

process improvement, 

model development etc.) 

 

2 

 

 
Figure 2 The main part of the lake is from Baziaș to Orșova; 
this image presents a view from Baziaș. Photo M. Bostenaru 
2008, during the same excursion of the Ministry of Culture. 

As stated, there was no participation, although 

the 1960s were a time when public participation had 

begun in Western Europe. 

 

 
 

 
Figure 3 Church in Orșova on the Danube, architect Hans 

Fockelmann (1972/77). Photo: M. Bostenaru, 2008. 

 
IZVORUL MUNTELUI/BICAZ 

HYDROPOWER 

 
The project is located on Bistrița River, near Bicaz, 

Romania. Timeline is autumn 1950 / 1 July 1960. 

Izvorul Muntelui (Fig. 4) is the first large 

hydropower in Romania (Nistoran et al., 2016). It is 

on the Bistrița river, crossing the Carpathians 

through a picturesque defile. Forced labour was 

used to construct it. Some localities including the 
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cemeteries were moved (22 totally or partially). The 

lake is a popular tourist destination. Its size is  

32,6 km² or 1,250 million m³ (Cârdu and Bara, 

1998). According to CORINE landcover: 

Carpathian Mountains forests.  

Funding and public participation are the same as 

for Portile de Fier. It was too early for participation 

at that time, similar to Western Europe. Such 

megaprojects are well implemented when governed 

from above, as since the fall of the regime similar 

major projects were not finished anymore. 

 

 
Figure 4 Izvorul Bicazului hydropower, photo Diana Gheorghe 

 
 

VIDRARU HYDROPOWER 

 
Project location is on the upper Argeș River, in the 

Carpathian Mountains, Romania. Timeline was 

1961 / 15 March 1966. 

Vidraru hydropower (Fig. 5) is a major 

hydropower in Romania, comparable only to Bicaz 

hydropower. In 1966 it was the 5th in Europe and 

the 9th worldwide in size. The construction of the 

hydropower not only permits to use renewable 

energy of water in the Romanian mountains, but 

also to prevent flooding. The villages just below the 

hydropower in Corbeni, heavily flooded in 1940 

and had to be rebuilt by a former Rome scholar, 

Richard Bordenache (Popescu, 2008 and the 

sources in the National Archives in Argeș). 

Making the dyke flooded some buildings and 

cemeteries in the region. 

The dyke is safe at an earthquake of 9 on the 

Richter scale, Romania being an earthquake prone 

region (Giardini et al., 1999). Dykes collapsing in 

earthquakes are a major risk, as it was seen in Italy 

in Vajont in the Alps (Kilburn and Petley, 2003). 

The hydropower is located in an important 

touristic region, with the Poenari castle between the 

Corbeni village and itself, and on the entry to the 

Transfăgărășan road crossing the Carpathians, 

chosen (Citizenside, 2012) as one of the most 

beautiful roads worldwide. On this road there is the 

Bâlea Lake, where ice houses are constructed every 

winter. As such, the hydropower also attracts 

tourists for boat rides on the lake and fishing. 

As the Vidraru hydropower was constructed 

during Socialist times, the population was not 

involved at all, it was a state project. Public 

participation began in Romania with the fall of the 

regime. Size 17,034 GW. 10.3 km x 2.2 km. 

Funding was national. CORINE landscape as in the 

case of other hydropowers, but see also table 3. 

We reviewed some contemporary policy 

(Păcesilă, 2013, Nedelea and Comănescu, 2011). 

There was some previous local experience from 

the reconstruction of the village after floods, when 

the future inhabitants were involved in building, 

according to discussions with some elderly on site. 

The inhabitants were concerned that future floods 

might destroy their habitat. 

 

 
a. 
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b.  

 
c. 

 
d. 

 

Figure 5 a. Vidraru waterpower. Photo M. Mihaila; b. the road 
along the Arges River with Poenari castle. Photo M. Bostenaru 

2012; c. Landscape of Arges River in Corbeni village.  
Photo M. Bostenaru 2012; c. village house reconstructed by 

Richard Bordenache 1940. Photo M. Bostenaru 2012. 

 

 

Large scale hydropower as we presented on the 

Le Notre page for Vidraru is a good practice, and in 

countries like Canada brings significant energy 

contribution, however it can be carried out only as 

state projects. 

Table 3 Landscape functions 

Landscape functions 
Special meanings 

/assets 

Tourism 
 National and 

international tourism 

Residential   

Agricultural production   

Recreation  Local tourism 

Industry   

Transportation  Transfăgărășan road 

Nature protection   

Redundant area   

Other   

 

 

In the 1940s, in war time, a huge flood happened 

in the village of Corbeni on the upper Arges River 

in Romania. Architect Richard Bordenache 

reconstructed the village on an upper location (since 

the village is located in the mountains, close to the 

Transfăgărășan, a high laying road and one of the 

most beautiful in Romania crossing the highest 

mountains of the country). The village followed 

traditional architecture in a time of functionalism 

(Fig. 4). Later, in communist time, in order that 

such catastrophic floods do not repeat, a dam has 

been built upper river, in the road direction,. 

The landscape over there is one of the most 

beautiful in Romania. Currently European funds are 

available to revitalize the tourism in the region, 

since without a private car it is quite difficult to get 

access. However, as said, the Transfăgărășan road 

up the mountain was voted the most beautiful road 

in the world European project on putting in value 

the landscape values of the region (“Adevărul”, 

2012). The road crosses high mountains and is 

accessible only in summer, however every winter an 

ice hotel at Bâlea Lake. Lower the dam there are 

some villages, including Corbeni, the one affected 

by the flood I wrote about above. On the way from 

Corbeni to Vidraru Lake there is the fortification of 

Poienari, told to be Dracul’s. Therefore the dam 

protects a valuable landscape in the immediate 

vicinity. In the lower regions it also has its good 

consequences, including the protection of the 

capital city of Bucharest, where the river passes by. 
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From the point of view of energy, Romania, with 

its rivers, can assure hydro renewable energy in a 

fashion similar to Canada (Frey and Linke, 2002). 

Of course the security of the dam has to be 

considered. Dam breaks can cause disasters, as the 

example of Val di Stava dam collapse, the Vajont 

dam collapse. However, the Vidraru dam proved 

safe in the almost 50 years of existence. Dams like 

this protect against floods but can cause another 

catastrophe. A huge dam like this can prevent from 

creating microdams on mountain rivers, which were 

criticized in the 2014 Annual of Architecture, which 

destroy landscape without a major energy win. 

Best practice is the traditional building in the 

village of Corbeni. This can be brought in 

connection to traditional building today in the 

reconstruction after the red slum chemical disaster 

in the villages of Kolontar and Devecser at Ajka, 

Hungary (Bostenaru, 2014). Such traditional 

building can relate well to participatory methods. 

The Kós Károly society which built in Kolontar and 

Devecser also built after the Tisza floods. The 

reconstruction of Corbeni is an early example of 

such a reconstruction. 

We shall learn from tradition with these mills 

integrated in the landscape, as we should generally 

from the rural landscape and the heritage coming 

from the past. 

 

 

DISCUSSION AND CONCLUSIONS 

 

In the online lectures of COST RELY (2016) we 

saw a lot on wind mills, however little on water 

mills, maybe because hydropower might be taken 

out of action as wind energy is more popular. But 

also thermal water is used as renewable energy. 

Traditional wind mills can be UNESCO sites, as 

shown by Stremke (2016) near Rotterdam, who also 

talked about social issues of the hydropower 

landscape later on. Stremke finds the large 

hydropower as not being sustainable (biodiversity, 

inhabitants and landscape). In the conceptual 

framework hydropower is a renewable object, while 

the mill is a renewable layer. Large hydropower 

also does not maintain the floodplains and as such 

jeopardizes flood protection in case the dam breaks. 

While from the traditional romantic wind mill 

the contemporary one with much more efficiency in 

land requirement, as later shown by Stremke, then 

solar power has been developed, from the 

traditional water mill there are no modern water 

mills.  

Even if the way hydropower is used in  Vidraru 

does not rely on tradition, the way the village 

affected by the flood was built does rely, so in this 

case the point I want to make related to water is the 

value of tradition. 

The lecture of Golobic (2016) showed the 

participatory impact of modern wind mills. Their 

presence may affect not only landscape, but also the 

protection area of monuments in case of cultural 

heritage. In the cases of use of hydropower through 

monument water mills or the traditional village 

reconstruction the use of hydropower generated 

cultural heritage per se. This is a new dimension 

apart of landscape quality. 

The case studies were integrated in the overall 

analysis of the COST action and are the subject of a 

travelling exhibition, which was presented in 

Romania at Marie Curie events: the kick-off of the 

Marie Curie chapter and the Marie Curie action 

Researcher night, thus to a non-specialist audience 

as well as at a national symposium with the 

Romanian Academy of Technical Sciences (Fig. 6).  

Concluding, we would like to stress that both 

cases are on use of water in mountain regions, one 

third of Romanian territory being mountain region. 

Other rules apply as we saw for sea and plains. 
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Figure 6. COST RELY travelling exhibition at Marie Curie 

Alumni Association kick off of Romanian chapter (above) and 
at Researcher Night 2017 (middle) and at the Symposium on 
energy with the Romanian Academy of Technical Sciences 

(below). Photos: M. Bostenaru and S. Petrea 2017 
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