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                                                       SUMMARY  
 

The world population is growing by leaps and bounds and the impact of this growth on 

water resources is such that we shall need more water for drinking, agriculture, energy 

generation, industrial production, and so on. Moreover, life-style is changing all over the world 

and a direct impact of this trend is a very significant increase in water use. For these reasons, 

demand for water is steadily increasing throughout the world. However, freshwater resources 

are limited and unevenly distributed both in time and place. In addition to this, seasonal 

variations and climatic irregularities in flow lead to the inefficient use of river 1runoff, with 

flooding and drought causing problems of catastrophic proportions.  

From the beginning of the human history, for almost 5 000 years, dams have served to 

ensure an adequate supply of water by storing water in times of surplus and releasing it in times 

of scarcity, thus also preventing or mitigating floods and making a significant contribution to 

the efficient management of finite water resources that are unevenly distributed and subject to 

large seasonal fluctuations. In the other words, the construction of dams in the concept of water 

resources management has always been considered as a basic requirement to harmonize the 

natural hydrological regime with the human needs for water and water related services.   

Purposes to be served by such a project usually include water supply, irrigation, flood 

control, hydropower generation, navigation, recreation, pollution abatement, industrial use, fish 

and wildlife conservation and other environmental considerations, salinity and sediment 

control, and recharge of groundwater. To meet these purposes, a number of dams are 

constructed to control and regulate the natural flows. This regulation function is obviously the 

main reason for creating reservoirs by constructing dams.  
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Water storage facilities are being constructed in Turkey as in any other country in the world, 

in order to make benefit of water resources which are not regular in terms of time and space, 

being aware of the fact that total level of amount may be enough in any given year or long 

term period. Water storage facilities are also being constructed in order to prevent flood and 

other water damages.  

By the end of 20th century, there were 45000 large dams in over 150 countries. According to 

the same classification there are 625 large dams in Turkey. All over the world, 50% of the 

large dams were built mainly for irrigation(16).It is estimated that dams contribute to 12-16% 

of world food production. Almost all major dams are built for hydropower(16). 

Hydropower currently provides 19% of worlds total electricity supply and is used in over 150 

countries. Approximately 12<% of large dams are designated as domestic water supply dams 

(16). 

 

According to DSİ report (17), in Turkey, 629 small2 and large dams ,384 irrigation schemes ,98 water 

supply systems has been opened by State Hydraulic Works (DSİ) since 2005. Private sector companies  

have  also built  510 river and canal type hydroelectric power plants since 2008. 

 

Giving some figures  from the water resources projects in Turkey, this paper generally presents 

the  flow regulatory role of dams in water resource management in domestic rivers as well as 

transboundary rivers. 

 

Keywords : Dams,Turkey, Dam reservoir, Euphrates river. 

 

 

1. INTRODUCTION  

 

1.1 Basic Concepts of Dam Reservoirs 

 

The word of “reservoir” is originally stemming from “to reserve”. In this meaning, this 

word implies to keep something for a special purpose. Accordingly, keeping the water for some 

special purposes, dams  are a major source of hydroelectric power, flood protection, recreation 

and domestic, agricultural and industrial water supplies.  

 

A dam is a structure built across a stream, river or estuary to retain water. Its purposes are 

to meet demands for water for human consumption, irrigation, or industry; to reduce peak 

discharge of floodwater; to increase available water stored for generating hydroelectric power; 

or to increase the depth of water in a river so as to improve navigation. An incidental purpose 

can be to provide a lake for recreation (1).  

 

While demand for water is steadily increasing throughout the world, freshwater resources 

remain limited and unevenly distributed. Water availability is critical to any further 

development above the present unsatisfactorily low level, and even to the mere survival of 

existing communities or to meet the continuously growing demand originating from the rapid 

increase of their population (2).  

                                                           
2
According to ICOLD classification, large dam is one with the height of 15 m or more from the foundation. If dams are 5 

to 15m high and have a reservoir volume of more than three million cubic meters, they are also classified as large dams. 
Based on this definition, there are 45000 large dams around the world. 
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Dams are considered as an important issue in the sustainable management of our finite 

water resources. Those resources are subject to increasingly competitive demands as global 

population growth exacerbates tensions over the water needed to produce energy and to ensure 

food security.  

Dams store water in the reservoir during times of excess flow, so that water can be 

released from the reservoir during the times that natural flows are inadequate to meet the needs 

of water users. Dams are important because they help people have water to drink and provide 

water for industry, water for irrigation, water for fishing and recreation, water for hydroelectric 

power production, water for navigation in rivers, and other needs. Dams also serve people by 

reducing or preventing floods.  

 

 

1.2 Purposes of  Dam Reservoirs 

 

There are various demands for water, including irrigation; domestic uses (showering, 

watering lawns and gardens, etc.); industrial uses (water used for processing, washing and 

cooling in facilities that manufacture products); thermoelectric power uses (water used for 

cooling to condense the steam that drives turbines in the generation of electric power with fossil 

fuels and nuclear or geothermal energy); and in stream water uses (water used for hydroelectric 

power generation, navigation, recreation, andecosystems) (1). 

The purposes of dams are grouped  into the two main categories, single-purpose dams 

and multipurpose dams (3). 

According to the World Commission on Dams (WCD) Study conducted for all over the 

world, most (48% approx.) dams in the first category are for irrigation and therefore contribute 

greatly to food production. A considerable proportion (15% approx.) of single-purpose dams 

serve for domestic and industrial water supply. A substantially smaller number (20% approx.) 

generate electricity. The same study informs that other purposes include, in decreasing order of 

importance, flood control (8%), recreation (4%) and, to a lesser degree, inland navigation and 

fish farming, and that multi-purpose dams account for a large proportion of the total -7 400 out 

of the 25 400 reported - nearly 30 per cent of the total. It is also added that multi-purpose dams 

are increasingly important for regional economic development.   

The majority of large dams are built for irrigation; almost all major dams are built for 

hydropower. Nearly one-fifth of the world's electricity is generated by dams. Dams also provide 

flood control, supply water to cities, and can assist river navigation. Many dams are 

multipurpose, providing two or more of the above benefits. 

 

Irrigation comes first in this category also, followed by flood control, hydropower, 

domestic and industrial water supply and recreation, with fish farming and navigation.  

Since the groundwater reservoirs presently tapped to provide about half of irrigation, 

drinking and industrial water supply are already heavily overdraw in many parts of the world, 
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the only large-scale solution apart from saving water is to increase the share of surface water 

from storage reservoir.  

According to the WCD Study, flood control has always been a particularly significant 

motive for dam construction and frequently its primary purpose. In the WCD Report, it is 

informed that it will continue to be so, as long as about 40 percent of all fatalities from natural 

catastrophes worldwide are caused by flooding.  

Compared with the main requirements of irrigation, domestic and industrial water supply, 

energy production and flood control, the other purposes and benefits of dams such as 

navigation, fisheries and tourism, improvements to the infrastructure, job creation and on-site 

training, are of generally minor importance, but must nevertheless not be disregarded or 

underrated. 

1.3 Major Benefits of Dam Reservoirs 

 

According to the study (4) conducted by United States Committee on Large Dams 

(USCOLD), today living conditions of billions of people are certainly improved by the 

construction of dams. Besides the essential need for potable water, production of food through 

irrigation, energy and power production, flood control, provision of recreational facilities are 

among the major benefits of dams. Regarding to the benefits of the dams, the following aspects 

could be listed as following: 

• In the general meaning, dams allow rivers to be used for navigation.  

• Dams create lakes for fishing and recreation.  

• Dams are important because they provide water for irrigation. 

• Large storage dams regulate the flow of water and sediments down the river and impact the 

functions and services of downstream ecosystems and their biodiversity in many different 

ways, especially for wildlife or for fisheries for example. 

• As we are all well aware, one of the major benefits of dams is the production of 

hydroelectric energy. Generating clean energy of hydropower, dams contribute significantly 

to reducing air pollution. Hydropower is the most plentiful and most efficient renewable 

energy resource, contributing considerable percent of all renewable electric energy 

produced in the all over the World. According to the study realised by the USCLD in the 

USA, the efficiency of a modern hydropower plant exceeds 90 percent, which is more than 

twice the efficiency of a thermal plant. 

• Dams provide "cheap" and "clean" energy, increase food production and control flooding. 

Examples of this preconceived bias include: The rationale for the development of large 

dams is based on the generation of clean power and improved management of water 

resources  

• According to the World Bank Report (5), namely "The World Bank’s Experience With 

Large Dams: A Preliminary Review of Impacts”, without the exploitation of rivers, the 

world would be a much different place, and would be able to support fewer viable human 

settlements. Life for many people in the great river basins of the world would be a cycle of 

drought, floods and famines.  

However, this report  which was prepared by WB Operations Evaluation Department has 

been heavily  criticized by another study (6) conducted by International Rivers Network 

(IRN). 
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• Availability of water can also lead to significant greening of barren lands. Yet another 

benefit often cited is the creation of habitats for water bodies. As an example, it is informed 

in the different sources  that many of India's bird sanctuaries are located on and  round 

artificial reservoirs. 

• On the plus side again, the dam  will be capable of pumping out electricity from the 

generators, each equal to a medium –sized nuclear reactor. This cleaner hydroelectric power 

would offset the burning of polluting coal, prevent catastrophic flooding. 

 

 

1.4 Concerns on the Dam Reservoirs 

 

Prof. Kader Asmal states that dams provide electricity and fill irrigation canals to boost 

industrial and agricultural growth, as well as managing floods and storing waters for times of 

drought. He also stress that these benefits sometimes come at certain costs in social, economic 

and environmental terms, implying the adversarial debate over dams illustrates the tensions 

between nations (over shared waterways) and within nations (as environmentalists, 

communities displaced by dam reservoirs, and other affected people battle government, utilities 

and farm interests).  

Dams can provide hydro-power, irrigation and flood control. These are developmental 

benefits, but there are also costs in human, environmental and economic terms. The public 

debate on large dams has been characterized by the increasingly adversarial tone adopted by 

dam advocates and opponents. The breakdown in constructive dialogue between interested 

parties in the dams debate has had ramifications in areas ranging from the achievement of civil 

society consensus on sustainable development, to the availability of financing for dams and 

their alternatives. 

• There are some concerns that water uses is contributing to drought. This is believed  as 

mainly a result of considerable amount of evaporation losses from the huge sizes of surface 

areas of reservoirs. 

• Large dams have provoked opposition for numerous social, environmental, economic and 

safety reasons. The main reason for opposition worldwide are the huge numbers of people 

evicted from their lands and homes to make way for reservoirs. 

• The livelihoods of many millions of people also suffer because of the downstream effects 

of dams: the loss of fisheries, contaminated water, decreased amounts of water, and a 

reduction in the fertility of farmlands and forests due to the loss of natural fertilizers and 

irrigation in seasonal floods. Dams also spread waterborne diseases such as malaria, 

leishmaniasis and schistosomiasis.  

• According to the study (7) conducted by Ron Corso, Mead & Hunt, Inc.,  dams can stop 

regular annual floods but often fail to hold back exceptionally large floods. Because dams 

lead people to believe that floods are controlled, they lead to increased development of flood 

plains. When a large flood does come, damages caused are often greater than they would 

have been without the dam. 

• When these high costs, delays and risks of low river flows are factored into calculations of 

the costs of electricity it can be seen that hydropower is now an expensive form of power 

generation. Some scientists do not consider hydropower as clean power because of the 

destruction of river ecosystems and its many social impacts. Internationally, private 
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investors in power projects are largely avoiding large dams and prefer to invest in cheaper 

and less risky gas-fired power plants. 

 

1.5  The Advantages of Hydropower  and The Role of Dams in Hydropower  

Generation  

 

It is a well known a fact that energy is one of the most important commodities for the 

satisfaction of physical needs and for providing economic development of modern society. 

Meanwhile energy needs are continuously growing. The demand for electric power continues  

to grow rapidly.  

 

Recently, new problems have evolved with the exponential growth of electrical energy 

demands. However, these are the issues of water supply for energy production and the impact 

of energy developments on climate and the global environment. 

To date, the world energy market has depended almost entirely upon the non-renewable, 

but low cost, fossil fuels. According to the report (8) by International Energy Agency, released 

in March 1999, energy produced by hydroelectric developments throughout the world provides 

approximately one-fifth of the world’s total electrical energy.  

 

Hydropower is solar  energy in naturally and ideally concentrated form that can be utilized 

with the help of a mature and familiar technology with unsurpassed rates of efficiency and 

without depriving future generations in any way of raw materials or burdening them with 

pollutants or  wastes. According to the study (9) prepared for Water and Sustainable 

Development International Conference, in March 1998, it is informed that, with a total annual 

generation of 2.1 million GWh, hydropower accounts today for 20 percent of electricity 

production and about 7 percent of total energy production worldwide. It is also given that, even 

at a conservative estimate, the total exploitable hydro-potential in the world amounts to at least 

six times as much.  

Given the foreseeable depletion of fossil fuels, which presently are used to satisfy three 

quarters of primary energy requirements worldwide, plus the problem of the greenhouse effect 

and global warming, there is an urgent need to gradually replace them with methods of energy 

production which do not release CO2, (or airborne mercury from coal-fired plants) into the 

atmosphere and which draw on renewable sources of energy. In the short and medium term, 

however, the predominant sources of renewable energy that will permit large-scale exploitation 

will be biomass and hydropower, before new sources like the direct harnessing of the sun's 

energy by photovoltaics will be ready to make contributions of the same order of magnitude 

(10). 

Conventional electricity supply options include thermal (coal, oil and gas), nuclear and 

hydropower of different scales. These technologies currently dominate global electricity 

generation (thermal 62%, hydraulic 20%, nuclear 17% and all other 1%) (3). Use of co-

generation particularly, and geothermal and wind generation both for isolated supply and small 

to medium scale grid feeding applications is small but increasing on a global level. 
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Hydropower has a long list of positive characteristics that explain its strong support and 

promotion. For one thing, it is highly efficient. In addition to the power generated, the 

advantages of hydropower are many – such as flood protection (commonly undervalued), flow 

regulation, multiple use and fossil fuel avoidance. The other major beneficial aspects of the 

hydropower can be listed as following: 

• Because hydro is a  domestic resource, governments and utilities in developing countries 

often prefer hydro generation over electricity produced from fossil fuels, which must be 

imported or, if the nation has its own supplies, are valuably sources of export revenues.  

• In addition, the relatively low maintenance cost and simplicity of operation associated with 

hydro projects are strong pluses in countries where the more complex maintenance and 

operating logistics of thermal plants pose serious problems. 

• Although water is one of the two essential components in the production of hydroelectric 

energy, this is essentially a non-consumptive use as well as a non-polluting one. For 

example, in the production of thermal-electric energy, water is required in practically all 

technical stages from the boring of test wells in oil and gas exploration to the transformation 

of fossil and nuclear fuels into electrical energy at thermal power stations  -  uses which are 

largely consumptive and/or polluting. 

• Hydropower is a source of electrical energy that is continually renewed and available in the 

runoff segment of the hydrological cycle. Energy from flowing water offers something 

unique to a nation’s economic development. 

• In the report (11) prepared  for the Big Dams Debate of World Bank, Robert Goodland 

states that hydropower is more efficient than most methods of converting mechanical 

energy to electrical energy, averaging 85 percent efficiency (versus 50 percent for the best 

gas turbines) and it is more reliable (for example, fewer outages) than any fossil–fueled   

plant,  responding to rapid changes in load and is lower in cost than other types of power. 

• Hydroelectric plants have long life, require very little maintenance, and use water, a 

renewable energy resource. As long as the water continues to flow, nothing else is needed, 

so no consumption of fuel or production of heat is involved in the electricity generation. 

After construction of the plant, very few people are required for the maintenance of the 

project. 

• In addition to these good points, because it was possible to transport the energy produced 

at dams for such great distances, hydroelectric power is commonly considered as a very 

attractive and economically logical option. 

 

Besides to this, very often, hydropower pays for multipurpose benefits. When this is taken 

into account, and when all environmental and social costs are internalized, hydropower 

compares favorably with other sources of energy. When compared to other sources of energy, 

hydropower can be superior, similar, or deficient in comparison. When compared to fossil fuels, 

a non-renewable resource, hydropower does not produce nearly as much energy. However, 

hydropower does have the preferable characteristics of being efficient, non-polluting, and 

renewable (while fossil fuels are quickly becoming scarce and depleted). Hydropower exhibits 

the same beneficial characteristics over the other non-renewable energy source, nuclear energy. 

While nuclear energy has the advantage of being able to exist in areas that hydropower cannot 

(areas of low relief and inadequate amounts of water), "it cannot compare to the cleanliness and 

inexhaustible amount of fuel used in a hydroelectric plant". In comparison to other renewable 

sources of energy, hydropower shares much in common. Both solar power and hydropower 

need the sun to create energy. Solar power uses the sun's power directly, while the sun 
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evaporates water and deposits it upstream, indirectly making hydropower possible. 

Hydropower has the advantage of creating recreational areas for visitors to enjoy. Hydropower, 

solar power, and wind power all require large amounts of land to generate electricity. Wind 

power, hydropower, tidal power, and geothermal energy are all limited to locations where the 

elements needed to fuel the project are available. Successful tidal power projects, however, are 

restricted to very specific coastline configurations, and as a result are not as numerous as 

hydropower plants. Hydropower has an advantage over geothermal energy in that it has a 

continuous supply of fuel. Geothermal plants must consider the "shifting of geothermal activity 

and the possible exhaustion of the exploited fuel from that area." Biomass too, is renewable, 

however it has the disadvantage of producing pollution when burned (12). 

  

2 WATER RESOURCES OF TURKEY 

2.1  General Information 

According to the statistics (13) conducted by the General Directorate of State Hydraulic 

Works (DSI) of Turkey, all water resources in Turkey are thoroughly observed and evaluated 

through the hydrological and meteorological network extended all over the country. With a 

mean annual precipitation of 643 mm, it is assumed that yearly precipitation bring 501 km3 of 

water. While 274 km3 of this quantity returns to the atmosphere through evapotranspiration 

from ground and water surfaces as well as from plants, 69 km3 feed the underground water 

reserves through infiltration from the surface, therefore a total of 186 km3 of which 158 km3 

come from the precipitation and 28 km3 come from the underground water reserves, flow into 

the sea and into the lakes through rivers and streams of various sizes.  

Furthermore, based on flow observations it is determined that 7 km3 water flow into 

Turkey every year through the rivers from neighboring countries. Accordingly, Turkey’s 

surface flow potential is calculated as 193 km3 keeping in mind that significant changes may 

occur every year depending on meteorological conditions. On the other hand, consumable water 

potential on the basis of current technology and economics is 110 km3.  

There are 26 hydrologic basins in Turkey. The largest five basins with respect to yearly 

water potential is Euphrates (31.61 km3). Keeping water under control or making arrangements 

for beneficial use of water constitute the object and aim of the projects intended for developing 

water resources. Development of water resources including production of electricity, have 

always been considered to be a national policy and the General Directorate of DSI was 

established in year 1954 for the execution of projects under the leadership of a governmental 

institution. 

Owing to considerable variations observed in the run-offs in terms of seasons and years, 

it is absolutely necessary on the major rivers in Turkey to have water storage in order to ensure 

the use of the water, when it is necessary. Consequently, for these reasons, priority has always 

been given to the construction of water storage facilities. Significant progress was registered in 

the construction of dams since the establishment of DSI im 1954. 
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However, projects which further to their national nature also have an international 

character owing to water flowing into the lands beyond the national borders often show a 

multipurpose and complex characteristics, as being in the Euphrates River.  

 

 

2.2 Hydropower Potential of Turkey and Needs for the Dam Construction in Turkey 

 

In order to meet the increasing demand, Turkey showing a rapid social and economic 

progress must produce, continuous high quality, reliable and economical electricity by taking 

into consideration all environmental effects. Development of projects by making use of the 

energy resources available in Turkey and making necessary investments for this purpose are 

therefore required. The local energy sources are hydro, mainly in the eastern part of the country 

and lignite. Turkey has a large potential for renewable energy sources. 

 

 

Figure1. Dams in  Turkey (2005). 

 

As stressed in the previous sections, for the production of electrical energy, hydroelectric 

power plants, in comparison with fossil and nuclear fuel thermal, geothermal and natural gas 

power plants have two significant advantages as they can be used for peak operation as well as 

they are renewable. In terms of initial investment cost with the exception of natural gas power 

plants and in some special cases hydroelectric power plants are in a position to compete with 

other thermal and nuclear power plants. They are the most economically operated power plants 

causing very little damage to environment. 
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2.3 Reservoir Development  by Years in Turkey  

 Using State Hydraulic Works statistics it is developed some graphs  about increase in  number 

of  large and small dams and their reservoir capacity. 

These graphs are given in Figure2,,Figure 3 ,Figure 4 and  Figure5. 

 

Figure 2.Number of Large Dams and  HEPP constructed by DSİ  

 

Figure 3. Large Dams and HEPP reservoir capacity constructed by DSİ in each 10 years period. 
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Figure5.

  

Figure 5.Increase in total reservoir capacity of small dams constructed by DSİ   
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 Reservoirs regulated flow regime in the Euphrates River Basin  

Since the 1970s, the upstream riparian Turkey has become a strategic country  in water 

resources management in the Euphrates Basin. Its water infrastructure projects and 

programmes, particularly GAP, have greatly impacted water resources throughout the 

basin, modifying and regulating  the natural flow regime of the Euphrates   

 

The first large project on the Euphrates in Turkey was the Keban Dam, which was built 

in the 1960s and completed in 1974. It is the farthest upstream of a series of Turkish dams 

on the Euphrates, serving the dual purpose of hydropower generation and flow regulation. 

The Karakaya Dam, which was completed in 1987, was the first dam built as part of GAP. It 

was followed five years later by the project’s centrepiece, the Ataturk Dam. Since the 1970s, 

the upstream riparian Turkey has become a strategic country  in water resources management 

in the Euphrates Basin(14) 

 Turkey’s water infrastructure projects and programmes, particularly GAP, have  impacted 

water resources throughout the basin, modifying the natural flow regime of the Euphrates and 

affecting other riparians’ water use patterns. 

 

When we look at these effects we can also see positive flow regulation effects as it is indicated 

in the Inventory (14).  

 

From its origin in Turkey until its confluence with the Tigris, the Euphrates crosses several 

climatic zones. Mean annual precipitation in the Euphrates Basin ranges from approximately 

800 mm in the Turkish headwaters in the north to 150 mm in Syria and just 75 mm in 

southern Iraq. 

The Euphrates originates in a mountainous Mediterranean climatic zone, which is 

characterized by hot, dry summers and cold, wet winters. In the mountainous headwater areas, 

precipitation predominates in autumn, winter and spring with a mixture of rain- and snowfall 

in winter. 

Figure 6 illustrates that mean annual precipitation gradually decreases to the southwest 

to about 300 mm near the Syrian-Turkish border. The mild influence of the Mediterranean 

Sea further decreases inland and to the south. Rainfall is sparse in the arid climate of the Iraqi 

Lowlands (Mesopotamian Plain), with an annual average of 150-200 mm falling mainly in the 

winter months. Summers are dry and hot with daytime temperatures of up to 50°C.(14). 

 

This climate condition causes  3 times higher evaporation from water reservoirs located in 

Syria and Iraq than those of  located in Turkey   
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Figure 6. Mean annual precipitation in the Euphrates Basin (14). 

 

Annual discharge variability 

 

The discharge of the Euphrates varies annually corresponding to climate variability. The 

stations at Jarablus in Syria (1938-2010), Hussaybah (1981-2011), Hit (1932-1998) and 

Hindiyah (1930-1999) in Iraq (see Overview Map for location) have the longest available data 

records, covering the period from 1930 to 2011.The mean annual flow for the entire period of 

record is 26.6 BCM at Jarablus and 27.1 BCM at Hit Maximum flow levels were recorded in 

1969 with 40 BCM at Hindiyah, 56.8 BCM at Jarablus, and 63 BCM at Hit. This contrasts 

with the lowest annual flow of 3.1 BCM CVa (-) at Hindiyah in 1974, 12.7 BCM at Jarablus 

in 1976, and 9 BCM at Hit in 1990.(14). 

 

Negative trend 

 

Study mentioned in the Inventory (14) and Hydropolitics Association Applied Research 

Center’s Study (15) reached  a similar  statistically significant negative trend for the period of 

record (1937-1973) on the Euphrates indicating a natural decrease in mean annual discharge.  
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After 1973 this decreasing trend has also been continued in  both studies (14-15). It is also 

indicated in the  Inventory(14) that  “before 1973, the mean annual flow of the Euphrates at 

the Syrian-Turkish border (Jarablus) was around 30 BCM, but this figure dropped to 25.1 

BCM after 1974 and fell to 22.8 BCM after 1990” 

 

In the Inventory it is noted  that “This decreasing  is most likely due to climate variability and 

more frequent drought periods, and the construction of large dams in Turkey as part of the 

Southeastern Anatolia Project (GAP).”(14). 

  

Regulating the Euphrates Flows 

 

The Euphrates river flow regime before 1973 can be considered near natural as there was 

limited water regulation in the runoff-generating area in Turkey. This natural flow regime is 

shown in Figure 8a, with a high-flow season from March to July and a low-flow season from 

August to February. The increased discharge during the high-flow period was generated by 

snow-melt from the Highlands. Such a snow-melt regime was typical for the period of record 

from 1937 until the 1970s. 

 

 
Figure 8. Mean monthly flow regime of the Euphrates River at different gauging stations for 

different time periods(14) 
Source: Compiled by ESCWA-BGR based on data provided by the Ministry of Irrigation in the Syrian Arab Republic in 

ACSAD and UNEP-ROWA, 2001; USGS, 2012; Ministry of Irrigation in the Syrian Arab Republic, 2012. 

 

The construction and operation of the Keban Dam in Turkey in 1974 and the Tabqa Dam in 

Syria in 1975 led to a shift in the Euphrates flow regime. Figure 8b shows that increased 

regulation of the naturally snow-melt-driven flow regime of the Euphrates resulted in less 

pronounced seasonal flow variation (1973 to 1998).  
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The water discharged during the highflow period from March to July was mainly stored to fill 

the reservoirs and released later in the year for irrigation purposes , thus artificially increasing 

the discharge during the low-flow season. The river was further regulated with the operation of 

the Ataturk Dam in Turkey in 1992 and the development of related irrigation projects. 

 

 
 

Figure7 . Euphrates and Tigris River Basin (14). 

 

How Important is the Regulating Seasonal Variability of Euphrates River ? 

As it is clearly indicated in Inventory (14) “The seasonal variability of the Euphrates is not 

suitable to meet crop needs. Water for winter crops is most needed during the low-flow season 

in September and October. The flood season with frequent inundations in spring puts the harvest 

at risk. Engineering works have therefore prioritized Euphrates stream-flow regulation in order 

to provide irrigation water in the low-flow season.” 

3.CONCLUSION 

Today, most of the world’s large rivers are dammed. The original purposes of  dams were 

to improve human quality of life by providing drinking water and to support economic growth 

by diverting water for power, navigation, flood control, and irrigation 

In addition to the water they provide, dams also provide energy in the form of electrical 

hydropower which  is regarded as clean, renewable and reliable energy source. 

Dams and the reservoirs they create protects growing populations from the 

unpredictability and violence of rivers’ seasons. In warm regions, stored floodwaters can supply 

enough irrigation for a year-round growing season 

But the adverse effects of river impoundment-disruption of ecosystems, decline of fish 

stocks, forced settlements, and water-born diseases could be listed as the possible negative 

effects.  
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To conclude, with respected to regional considerations, the need for development is 

obvious. The economy is almost entirely oriented to agriculture in the region. The summer 

drought, being very long and severe, has a negative effect on the agricultural production and 

the product variety. In order to reduce the burden of the region on the national economy, the 

agricultural production has to be increased. This can only be achieved with the development of 

the region’s land and water resources. 

Considering the Euphrates river’s dams reservoirs constructed on them in Turkey  provide 

regular flow  to the upstream countries to agricultural production. These reservoirs are 

regulating seasonal variability of Euphrates River providing necessery flow to downstream 

countries agricultural production. 

An inventory prepared by UN-ESCWA and BGR (14) also includes this explanation.This 

approach also explains that   how storing water in most suitable dam reservoirs on a 

transboundary river  could be vital neccessity  in some certain cases.In addition to this, climate 

change  adverse effect on water resources also can force the countries to store water in the most 

suitable dam reservoirs and use it on the base of sharing benefit approach. 
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