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ABSTRACT. – Hydrologic risk phenomena have always affected human activity. 
For this reason, humankind has always sought ways of preventing and mitigating 
floods. Human activity has marked the environment. All human constructions 
change the normal pace of processes; it depends on what angle one uses to analyze 
the issue. Most of the times, reservoirs have complex functions, but large ones are 
destined mainly to preventing or mitigating hydrologic risks. The oldest reservoirs 
were built during Antiquity, yet the boom of such complex constructions was 
registered after 1950. On world level, it is worth mentioning the hydrologic basins 
of Columbia (USA), Chang Jiang (China), Angara (Russia), etc. The hydrographical 
basins in Romania comprising significant hydrotechnical works are Siret, Argeș, Jiu, 
Olt, Ialomița, etc. This study underscores the positive role played by reservoirs in 
flood mitigation and in the positive modification of the landscape. 
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 1. INTRODUCTION 
 
 Hydrologic risk phenomena are specific to the East of Europe; in the past 
few years, they have multiplied significantly, mostly on the Romanian territory.  
The underlying cause is the increasing level of deforestations. In the past five 
years, most rivers in the East of Romania have exceeded their historic discharges 
by far, (Romanescu, 2009a,b,c,d,e) which has led to an increase in material damage 
and deaths. This mechanism also affected the Pruth River, the second most 
important river in the Moldavian Plateau and one of the main rivers in Romania. 

Floods have been extensively treated in the national and international 
literature; however, correct conclusions have not always been formulated and the 
best measures have not always been applied. The Romanian literature on hydrologic 
risk phenomena that have affected the eastern part of the country or its entire territory 
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is well represented: Cantemir, 1716; Chiriac et al., 1980; Mociorniță, 1965; Mustață, 
1964; Pandi & Mika, 2003; Pandi & Moldovan, 2003; Podani, 1993; Podani & 
Zăvoianu, 1992; Romanescu, 2003, 2005, 2006a,b,c,d,e, 2009, 2013; Romanescu et 
al., 2013a,b; Șelărescu & Mustățea, 1994, 2005; Sorocovschi, 2002, 2003, 2004a,b, 
2005, 2006, 2007; Șerban et al., 2004; Telteu & Zaharia, 2012, etc. At the same time, 
it is worth reminding that most general or punctual data was taken over from the vast 
international hydrologic literature; national authors only noted the most important or 
the more recent findings: Barroca et al., 2006; Bravard & Petit, 2000; Brilly & Polic, 
2005; Brun, 2006; Castaldini, 2006; Gazelle & Maronna, 2009; Glade et al., 2005; 
Jordan & Jennings, 1991; Konecsny, 2005; Komma et al., 2007; Lassere, 2006; 
Loczy, 2012; Loczy et al., 2014; Millot et al., 2014; Picon, 2006; Milelli et al., 2006; 
Perry & Combs, 1998; Plattner et al., 2006; Portela & Delgado, 2009; Taramasso et 
al., 2005; Touchart, 2006, etc. 

This study emphasizes on the importance of hydrotechnical constructions 
within the large hydrographical basins affected by hydrologic risk. The history of 
building reservoirs with complex functions is underlined for Romania and for the 
entire world.  
 
 2. METHODOLOGY 
 
 The international bibliography on hydrologic risk is extremely rich. In 
Romania, numerous studies have been conducted on hydrologic risk phenomena, 
mostly concerning floods. Data within the Romanian and international scientific 
literature has been used. Some data has been collected from the Siret Water Basin 
Administration (Bacău) and from the Pruth-Bârlad Water Basin Administration 
(Iasi); we used personal observations from the research conducted on the 
Romanian territory, too. 
 
 3. RESULTS AND DISCUSSIONS 
 
 A dam is a hydrotechnical work with an existing or proposed structure, 
capable of ensuring the permanent or non-permanent accumulation of water, of 
industrial liquid or solid waste deposited underwater (from chemical and energetic 
industries and from tailings management facilities within the mining industry), 
whose breaking may produce the uncontrolled loss of its contents. Such an event 
would have significant negative effects upon the social, economic and/or natural 
environment (definition included in the Emergency Government Ordinance 
244/2000 on the safety of dams – republished). 
 Countries with a significant deficit in precipitations (thus, in liquid runoff) 
on their hydrographical arteries have to build dams and reservoirs. It is necessary to 
build dams in Romania because 95% of the rivers are less than 50 km long. Only 
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Figure 1. Rhythm of dam building  

on the Romanian territory  
(after Rădoane, Rădoane, 2004) 

 
Figure 2. Number and height of dams  

on the Romanian territory   
(after Romanian Committee on Large Dams, 2000)

four Romanian rivers measure more than 500 km: Siret, Pruth, Mureş and Olt. The 
mean multiannual discharge of Romanian rivers is only 1,172 m3/s (that is, a 
volume of 37 million m3). Territorial repartition and the unequal runoff regime 
determine rivers to supply an annual volume of only 5-6 million m3/s (Romanian 
Committee on Large Dams, 2000; Gâștescu, 1998a,b; Gâștescu & Rusu, 1980; 
Rădoane & Rădoane, 2004; Romanescu, 2006c,d, 2012; Șerban et al., 1989). 
 Most rivers in the Moldavian Plateau, in Dobrogea and in the Romanian Plain 
are dry during the summer and they have no runoff during the winter because their 
waters are frozen. Only large rivers – classified as rank four in the Horton-Strahler 
ordering system – have permanent 
runoff (Romanescu, 2012). Reservoirs 
have been built since Antiquity, but in 
the past 60 years, their number has 
grown at an exponential rate (Fig. 1). 
Most dams were built in the period 
1980-1990. After 1990, no dam has 
been built on the Romanian territory. 
Most dams in Romania measure less 
than 20 m in height (108 of them), 
while only two of them are more than 
180 m high (Fig. 2). 

Most reservoirs are in the Siret hydrographical basin, followed – at great 
distance – by Olt, Argeş, 
Ialomiţa, Mureş, Jiu-Cerna, 
Someş, the Criş Rivers, etc (Fig. 
3). On the Pruth River, only one 
dam was built in the Romanian 
sector: Stânca-Costești.  

The latest archaeological 
research has revealed vestiges of 
dams dated around 4,000 years 
ago. They were built in zones 
with precipitation deficit, mainly 
in the Arab countries. 

They were used for the 
water supply of human 

settlements and for irrigations. Ma’rib of Yemen is the best preserved such dam; it 
was built downstream in the year 750 BC (Fig. 4, 5) and the construction process 
took around 100 years. It measured 4 m and it was made of clay and stone. The 
ancient dam was re-elevated in 1968; currently, it measures 38 m in height. The lake 
accumulated a water volume of 398 million m3. 
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Figure 3. Number of reservoirs in Romania by 

 hydrographical basins (after Rădoane, Rădoane, 2004) 
 

 
 
 
 
 
 
 

Figure 4. The dam of the Ma’rib Lake 
in Yemen, rebuilt in 1968 (after 

www.icold-cigb.org, 2013) 
 

 
 
 
 
 
 
 
 

Figure 5. Inscriptions on the 
original stone of the Ma’rib 
dam, constructed in 750 BC 
(after www.icold-cigb.org, 

2013) 
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Figure 6. The Ben-e-Golestan 
dam in Iran, constructed in AD 

1350  
(after www.icold-cigb.org, 2013) 

 
 

 
The main role of reservoirs was to supply water for human settlements 

during dry season. The oldest dam still in function was made of rockfill in AD 
1350 on the Syrian territory – modern Iran (Ben-e-Golestan) (Fig. 6). In 2280 BC, 
a complicated system of dams and channels was built in China, which 
unfortunately no longer functions. The Sayamaike dam is the oldest in Japan: it 
was built in the 7th century AD (Fig. 7); it has been significantly altered in time, but 
it has always preserved its complex use. 
 

 
Figure 7. Aerial image of Lake Sayamaike Dam in Japan, built in the 7th century AD (after 

www.icold-cigb.org, 2013) 
 

In Sri Lanka, numerous inscriptions and chronicles attest the existence of 
dams as early as the 6th century BC. Most of them were built for irrigation 
purposes. One of the largest dams was built during the reign of King Mahasen (AD 
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Figure 8. The Nachchcduwa dam of Sri Lanka, built 
in the period AD 531-551 

 

276-303), but it was destroyed in 1900. It was restored in 1901 and it is still active 
(Fig. 8). On the territory of Sri Lanka, over 50 old dams were restored. 

The old system of dam 
building – with slopping 
walls and high water spillway 
– continued to be used in the 
contemporary period (Fig. 9, 
10, 11). Unfortunately, the 
material was not always 
wisely chosen and sometimes 
the dams broke. 
 

 
 

 
 
 
 
 
 
 

Figure 9. Rock pattern of the 
Giritale Dam in Sri Lanka, built 

in the period AD 608-618  
(after www.icold-cigb.org, 

2013) 
 
 

 
 

 
 
 
 
 

Figure 10. The ancient Minneriya 
tower, built in the period AD 276 -
303 in Sri Lanka. It was restored in 
1901 and it has irrigation purposes 
(after www.icold-cigb.org, 2013) 
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Figure 11. Old dam for 
irrigations in Egypt (after 

www.icold-cigb.org, 2013) 
 
 

The Roman dam building system was based on the small heights of crests. 
The most famous dam is Cornalbo, in Spain, 24 m high (78 feet) and 185 m long 
(606 feet). 

Following the Roman domination, only small dams were built in Spain for a 
very long period. Only in the 16th century, large dams began to be built. In the 19th 
century, European engineers built dams even 45-60 m high (150-200 feet). The old 
dams were built for supplying water to localities, for irrigations and flood 
mitigation. The energetic and sailing functions were added only after 1800. 

 The tourist or 
recreation function is 
relatively new and it keeps 
acquiring new dimensions. 
Most dams built recently 
have complex functions. 
The first mentions in 
documents of dams built on 
the Romanian territory date 
to the 12th century, when 
the ponds of Saard and 
Cristural were built near 
Turda (Fig. 12). 

The oldest reservoir 
(Tăul Mare) – still in function – dates to 1740; it was built in the Metaliferi 
Mountains, for the gold mines. The first ponds for felting mills date since 1448, and 
they were encountered in the region of Braşov. In the period 1503-1550 there were 
28 ponds. 

 The Moldavian ponds were first mentioned in documents in the 15th-16th 
centuries: Hârlău, Belceşti, Şipote, Dinischean, etc. During the reign of Vasile 
Lupu, Dracşani Lake was extended; currently, it is the largest pond in Romania, 

 
Figure 12. Construction of the first reservoirs 
(Antiquity and Middle Ages) on the Romanian 

territory (after Dăscălescu, 2000) 
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Figure 13. Geographic distribution of  
large lakes on the Moldavian territory 

with a surface of 486 ha and a volume of 5.5 million m3. On Bawr’s map, (1781-
1797) there were 134 ponds, while on Otzellowitz’s map, (1790) 372 ponds. On the 
Russian map – edited in 1850 – 126 ponds were represented; however, the map of 
1850-1900 included 1,144 ponds (Băican, 1970). 
 The first hydroelectric power plants were built at the end of the 19th century: 
Bucureşti (1890) on the Dâmboviţa River; Sadu (1896) in the Sibiu County. By 
1940, 128 hydroelectric power plants were constructed. The largest reservoirs have 
been built starting with 1960, when the hydroelectric power plant of Stejaru on the 
Bistriţa River was inaugurated (it comprises the Izvorul Muntelui reservoir). The 
boom of hydroelectric power plants was registered in the period 1980-1990, when 
78 such plants were opened. 
 The tradition of hydrotechnical works and the value of the Romanian school 
in the field have been acknowledged by the International Commission on Large 
Dams, which includes 80 countries. Romania ranks the 19th in total number of 
dams and the ninth in Europe (Romanescu et al., 2013). 

The tradition of hydrotechnical works and the value of the Romanian school 
in the field have been acknowledged by the International Commission on Large 
Dams, which includes 80 countries. Romania ranks the 19th in total number of 

dams and the ninth in Europe 
(Romanescu et al., 2013). 
 In Romania, there are 246 
large dams, half of which are less 
than 40 m high. The highest 
Romanian dam is Gura Apelor – on 
Pârâul Mare, in the Retezat 
Mountains – and it measures 168 
m. Other 1,500 dams do not 
measure more than 15 m, while 
reservoirs comprise a volume of 1 
million m3 (Rădoane & Rădoane, 
2004, 2005). Most large lakes in 
Moldavia are man-made; only a 
few are natural (Lala, Buhăescu, 
Roşu, Crucii, Sfânta Ana) (Fig. 13). 
 
 

 4. CONCLUSIONS 
 
 Floods are natural risk phenomena that occur in almost all climatic areas. For 
this reason, humankind has always been concerned with preventing and mitigating 
phenomena with negative effects on human activity. Reservoirs often have 
complex functions, and the largest of them were built for flood mitigation. 
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 Most hydrographical basins in Romania are developed from a hydrotechnical 
perspective. Unfortunately, the recrudescence of heavy rains determined an 
intensification of hydrologic hazards. Under such circumstances, some 
hydrotechnical works failed to mitigate floods, and the latter took over the entire 
stream or certain sectors with deficits: Siret, Pruth, Suceava, Trotuș, Moldova, 
Tazlău, Sucevița, Mureș, Someș, the Criș Rivers, etc. 
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