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Abstract 

Basin management requires attention to basin-wide water use efficiency and water quality management. In some 
circumstances, field efficiency is important because return flows degrade land and water resources. In other 
circumstances, any water loss is another one’s recharge, and improved farm-level irrigation efficiencies often 
result in only theoretical, not real, water savings. Or savings in one sector are offset by wastage in another user 
group. An improved, customized understanding of water balances and water quality in specific basins are required, 
so that the benefits from often costly interventions to reduce losses are assessed in terms of the contribution to 
overall basin water use efficiency and water quality. Such understanding includes determining how much water 
can be consumptively used on a sustainable basis while still meeting environmental and other in-stream flow 
requirements without overexploitation of groundwater. There are 25 main river basins in Turkey and Konya Closed 
Basin (KCB) is 4th biggest basin according to its precipitation area which is about 53 850 km2. The area consists 
of two closed sub-basins those are referred to as Salt Lake Basin and Konya Basin. Disruption of the natural 
hydrological regimes and over-consumption of freshwater resources pose the principal threats to the wetlands, salt 
lakes and freshwater bodies. Irrigation schemes have diverted water from the streams that feed scattered 
freshwater resources to convert some of the salty steppes to agricultural fields. It leads to a decrease in the overall 
freshwater content of the lakes, wetlands and streams. This study covers the works in the Konya Closed Basin as 
an example of sustainable basin management such as effective use of surface water, ground water for irrigation 
and water demand required by the cities in the region.   
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1. Introduction 

A river basin (or catchment) is the entire area 
drained by a river, including its tributaries. Experts 
agree that the best approach to conserving the world's 
freshwater resources is through managing river basins 
sustainably. It is essential to make wise choices about 
resource use, based on an understanding of how to 
maintain dynamic, living systems in the long term. 
Any activity that takes place in a river basin (e.g. 
disposal of waste water, cutting of forests) has impacts 
downstream. River basins are important from 
hydrological, economic and ecological points of view. 
They absorb and channel the run-off from snow-melt 
and rainfall which, when wisely managed, can provide 
fresh drinking water as well as access to food, 
hydropower, building materials, medicines and 
recreational opportunities. They also form a critical 
link between land and sea, providing transportation 
routes for people, and making it possible for fish to 

migrate between marine and freshwater systems. By 
acting as natural filters and sponges, well-managed 
basins play a vital role in water purification, water 
retention and regulation of flood peaks. In many parts 
of the world, seasonal flooding remains the key to 
maintaining fertility for grazing and agriculture 
(http://wwf.panda.org). 

Aquatic ecosystems are closely linked together 
with one another and with their environment. The 
condition of individual ecosystems is determined by 
the interactions within this entire network and by 
anthropogenic influences. The European Water 
Framework Directive (The EU WFD) defines the river 
basin as the area of land from which all surface run-off 
flows through a series of streams, rivers and possibly 
lakes, to a particular point into the sea at a single river 
mouth, estuary or delta. At a closer look to the 
definition of the river basin given by the EU WFD, it 
becomes clearly that river basins have an international 
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character and that the river basin management goes 
beyond the political, social or cultural boundaries. 

The River Basin District is the administrative unit 
for river basin management and all the stakeholders 
within the river basin need to take an active role in this 
framework. According to the concept of sustainable 
development, it may be said that integrated river basin 
management represents the guarantee and the most 
appropriate tool to ensure the multifunctional use of 
water systems, paying respect to their ecological 
functions for the present and for the future generations. 
The integrated water management concept considers 
all the relations between the natural environment 
(water circuit, ecological function of water) and the 
human activities (socio-economic environment) that 
contribute to water quality deterioration, with their 
related elements: water demand, utilities, pollution, 
possibilities of recycling and reuse (Teodosiu, 2001). 
The integrated river basin management uses a much 
broader vision than traditional water management and 
includes pollution control and prevention, significant 
parts of land-use planning, agricultural policy and 
erosion control, environmental management and other 
policy areas. 

The different objectives and the target areas of the 
two forms of management mainly give the difference 
between integrated and traditional water management. 
Traditional management focuses towards a specific and 
single domain of water use (water supply, pollution 
control, irrigation, power generation, wastewater 
treatment, etc) and takes care only of its specific 
domain. Integrated management tries to gather all these 
sectors into a unified framework, in which every 
domain has a specific importance, depending on the 
priorities in that river basin. All the stakeholders in the 
river basin district form the unified framework 
mentioned above. In this framework communication is 
the most important element, interconnecting different 
sectors and their specific actions (www.riverbasin.org). 

Several principles are considered to be as a useful 
tool for the application of the integrated water 
management in a range of different contexts, 
considering also the statements in the European Water 
Framework Directive (Bundi, 2002): 

1. Designing water use in accordance with 
sustainability. The long-term regeneration of water 
resources is the most important principle for all 
actions. New concepts and methods will include 
sustainability indicators and life cycle assessments. 

2. Considering the participatory decision-making 
processes. The high level of complexity in water use 
and protection requires active and diverse participation 
of various interest groups, so early involvement of all 
groups can reduce the overall costs and shorten the 
planning process. 

3. Acting upon cost/benefit evaluations. Water is 
accepted as an economic good and pricing is becoming 
an important issue. On the other hand, when evaluating 
different technical solutions this principle should be 
considered as the most important. 

4. Taking into account interactions between 
different spheres of interest. The traditional 
antagonism between protection and usage interests of 
water has to be overcome and, if possible to find and 
apply measures in which this interest can be satisfied 
simultaneously. 

5. Providing flexible approaches that allow 
learning. Flexible management, control and correction 
mechanisms are needed, since the natural and socio-
economic processes are so complex, although this form 
of management is difficult to apply. As mentioned 
above, the main goal of the integrated river basin 
management is to ensure the “good ecological status” 
of all the water bodies within the basin, but several 
specific objectives are to be considered: 
• prevention of future degradation of the 

environment and increasing of the quality of the 
aquatic ecosystems; 
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• promotion of sustainable development, based on 
the protection of available water resources; 
enhancing specific measures to protect the aquatic 
environment and minimizing the impact of 
pollutants on the aquatic ecosystems; 

• promoting prevention and restoring measures 
according to the European legislation, i.e. Surface 
Water Directive, Bathing Water Directive, 
Dangerous Substances Directive, Underground 
Water Directive, Drinking Water Directive, 
Integrated Pollution Prevention and Control 
Directive. 
The difference between a river basin and a 

watershed is that both river basins and watersheds are 
areas of land that drain to a particular water body, such 
as a lake, stream, river or estuary. In a river basin, all 
the water drains to a large river. The term watershed is 
used to describe a smaller area of land that drains to a 
smaller stream, lake or wetland. There may be many 
smaller watersheds within a river basin. On the other 
hand, an endorheic basin (also terminal or closed 
basin) is a closed drainage basin that retains water and 
allows no outflow to other bodies of water such as 
rivers or oceans. A terminal basin is with neither 
significant surface nor subsurface outflow. Water 
leaves the lake only through evaporation, which 
generally leads to higher salinity (total ionic 
concentration). Thus, most lakes in closed basins are 
either saline (total ionic concentration ›3 g/L) or are 
becoming so. Examples of closed basin lakes include 
the Aral Sea, Issyk-Kul, and Nakuru. Many lake 
management issues originate within drainage basins. 
The inflow of sediments to lakes was the most 
commonly cited issue for the lakes studied in the 
project. Introduced fauna and flora, and unsustainable 
fishing practices were the major issues that originated 
within the lakes themselves. These basins, in-lake and 
shoreline issues were found in both transboundary and 
national lakes. Global management issues were not 
commonly mentioned. Some issues are well-known, 
but have not received adequate attention, an example 

being dropping lake levels because of reduced 
groundwater flows. Other emerging issues are less well 
known. They include atmospheric nutrient pathways, 
climate change, shrinking lake size, trade globalization 
impacts, and environmental flows (ILEC, 2005). 

2. Material and methods 

The Konya Closed Basin (KCB) covers main part 
of the Central Anatolia plateau and, has altitude of 
950-1200 m and plain morphology. It includes 8 cities 
and 39 districts. Nearly 3 million people live in that 
basin and 45% of them are in rural areas. Density of 
population is 49 people per km2 in general. Area and 
population of region are 7.9% and 4.5% of Turkey’s 
area and population, respectively. In the total income 
of Turkey, basin supplies 9.2% income from cereals, 
6.2% income from leguminous seeds and 8.5% income 
from industrial crops like sugar beet (www.jmo.org.tr). 
Also the KCB is an important area for ecosystem. The 
biggest lakes of Turkey are located in the KCB. The 
biggest freshwater lake is Beysehir Lake having area of 
656 km2 and average depth of 10 m. Second big lake is 
Salt Lake has an area of 1500 km2, very shallow and is 
a terminal lake. It is the second most saline (32.9% 
salt) lake after Dead Sea in the world. Over 60% of the 
salt demand of Turkey supplied from Salt Lake. Other 
than these lakes, there are two national parks which are 
Beysehir Lake Park and Kizildag National Park having 
the area of 887.5 km2 and 596 km2, respectively, in 
the basin. (Uluatam, 1995; Pınarkaya, 2004; Tektas, 
2004). The location of the KCB is illustrated in Figure 
1. 

As revealed by analysis of its topography, the area 
consists of two closed sub-basins that will further be 
referred to as Salt Lake Basin and Konya Basin. These 
are two of several drainless areas of the Central 
Anatolian Plateau, which is itself also a closed basin 
(Figure 2). Each of the basins is characterized by the 
presence of a large lake, respectively Salt Lake and 
Beysehir Lake. Salt Lake is fed by three major rivers, 
several ephemeral streams, one man-made agricultural 
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Figure 1. Location of the KCB in Turkey 

 

 

Figure 2. Salt Lake Basin and Konya Basin 

Table 1. Annual surface water potential in the region 

Name of Basins Water Potential 

(hm³) 

Konya 

(hm³) 

Niğde 

(hm³) 

Aksaray 

(hm³) 

Karaman 

(hm³) 

Sakarya Basin 425.5 425.5 0   0 0 

Kızılırmak Basin 160.5 0   32.4 128.1 0 

Konya Closed Basin 2,537.9 1,694.8 260.7 304.1 278.3 

East Medit. Basin (Upper Göksu) 2,354.3 818.7 0 0 1,535.6 

Seyhan Basin 470.7 0 470.7 0 0 

Total 5,948.9 2,939 763.8 432.2 1,813.9 

 Source: www.dsi.gov.tr 
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Table 2. The Projects included in the KPP 

Projects 
Irrigation area 

(ha) 

Water supply 

(hm3/year) 

Energy Production 

(GWh/year) 

Konya-Cumra Project 

11 Storages, 4 HEPP 

I. Phase 

II. Phase 

III. Phase 

336,766 

 

57,370 

55,986 

223,410 

 

 

 

 

146 

 

 

 

 

147,5 

Eregli Project 42,225   

Ilgin Project 17,639   

Karaman Project 

2 Dams 

I. Phase 

II. Phase 

24,700 

 

16,000 

8,700 

 

 

 

22,1 

 

Ayranci Project 5,438   

Yunak-Akgol Project 24,520   

Sarayonu Project 5,630   

Aksehir-Eber Project 9,500   

Beysehir Project 

1 dam, 3.5 km tunnel and 15.8 km 

derivation channel 

1,020   

Small Water Projects 150,485   

Goksu Area Energy Projects  

3 dams and 17 km tunnel 
  1,477,3 

  
discharge channel and groundwater. Konya basin is fed 
by rivers and groundwater coming mainly from the 
south and by melt water and rainfall from the mountain 
range bordering the basin in the south. Beside the two 
large lakes, numerous smaller fresh water bodies, 
wetlands and salt steppes are present (Schipper and 
Schot, 2004). 

3. Results and discussions 

The Konya Plain Projects (KPP) is mainly located 
in the responsibility area of the fourth Regional 
Directorate of the General Directorate of State 
Hydraulics Works (DSI). It is responsible for 
development of land and water resources of Turkey 
and covers total 61,909 km2 areas in which The Konya 

province have about 37,543 km2 areas 
(www.dsi.gov.tr).  

Surface water and ground water potential is 
estimated as to be 5,948.9 hm3 per year and 1,670.9 
hm3 per year, respectively in the Konya Plain region. 
Agricultural land is about 2,651,178 ha in which a 
1,028,830 ha may be irrigated and a 510,716 ha land 
can be economically irrigated. There are 11 lakes with 
various size, 15 dams and 19 reservoirs in the area 
together with 2,537.9 hm3 water potential, totally 
(Cakmak and Akuzum, 1996; Cakmak, 1997; Gocmez, 
2004; Celebi, 2004). Table 1 shows the surface water 
potential of the area.  

Distribution of the economically generable energy 
potential in the Regional Directorate according to 
project implementation status is as follows;  
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Preliminary survey and reconnaissance 
completed, 90,0 MW,  

Under planning and final design preparation, 50,6 
MW,  

Final design completed and under construction, 
306,5 MW,  

In operation, 171,0 MW, 
Total hydroelectric power potential of 618,1 MW 

(or 2,185,3 GWh per year) 
(www.dsi.gov.tr/bolge/dsi4/index.htm).  

    As mentioned above the KPP consists of 12 
main projects including 9 big scale water projects, 2 
water supply projects, energy projects, and a number of 
small scale surface and ground water irrigation 
projects. These are listed as; 

1. Konya-Cumra Project, 
2. Eregli Project, 
3. Ilgin Project, 
4. Karaman Project, 
5. Ayranci Project, 
6. Yunak-Akgol Project, 
7. Sarayonu-Besgozler Project, 
8. Aksehir-Eber Project, 
9. Beysehir-Damlapinar Project, 
10. Small-Scale Water Projects, 
11. Konya and Karaman Cities Water Supply 

Projects, 
12. Goksu Basin Energy Projects,  
The Konya Plain area has steppe climate (there is 

a some temperature difference between day and night). 
Weather is dry and hot in the summer and severely 
cold in the winter. Rainfall is low and there is more 
snow. Flood occurs in the spring, because of melting of 
snow. Mean annual precipitations in Sakarya basin, 
Kızılırmak basin, Konya Closed Basin, East 
Mediterranean basin and Seyhan basin are 406 mm, 
371.2 mm, 377.9 mm, 591.1 mm and 367.7 mm, 
respectively. Bor-Akkaya dam has the lowest mean 
precipitation with 224.6 mm and Beysehir-Dumanli 
dam has the highest mean precipitation with 1,281 mm 

in this region. Water and land resources development 
projects of the KPP are shown in Table 2 regarding 
with their irrigation land, water supply and energy 
production. 

4. Conclusions 

Some generic messages derived from literature 
are useful in developing a strategy about the 
sustainable basin management issue. Strategies should 
help countries and regions move towards integrated 
water management and more efficient use of water 
resources employing the full range of policy 
instruments. Strategies should cover institutional, 
financial and technological change and promote action 
at all levels. The river (or water) basin should be used 
as the basic unit for water management. Strategies 
should give priority to meeting basic human needs, and 
take extra care to ensure access for the poor. Strategies 
should address the challenge of balancing the need to 
restore and protect ecosystems with the needs of other 
water users. Stakeholder participation, capacity-
building, monitoring performance, and improving 
accountability of public institutions and private 
companies are all elements of an effective strategy. 
Strategies should respect and be adapted to local 
conditions. 

The development of agriculture in the Anotolia is 
a major part of the Konya Plain Projects (KPP). The 
project is designed to bring along social change 
through agricultural development based on the 
management of water resources. The ultimate aims of 
the KPP are to complete the rural infrastructure for 
optimal irrigation, to supply fresh water to the cities, to 
ensure sustainable development in the region together 
with improving urban environments and quality of the 
city’s life, creating new employment opportunities and 
healthy environments for human life. 

Advanced technological irrigation systems (drip 
and sprinkler irrigation, closed pipe etc.) are necessary. 
In this way, it will be possible to irrigate the same 
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amount of area by using less amount of water. In 
addition, water consumption in irrigation may be 
lessened by using better crop pattern. Water flow 
meters must be installed to the irrigation wells. 
Unregistered wells must be controlled. If possible, they 
must be registered or closed according to the hydro 
geological conditions (water balance, recharge 
condition of groundwater and etc.) in the basins. 
Groundwater used in agriculture must be priced like in 
drinking and domestic water consumptions. To 
improve the groundwater quantity conditions in these 
basins it is required to inspect the wells. Construction 
of the surface water storing structures (like dams, 
ponds and etc.) and use of the surface water storage 
systems for irrigation can decrease pressure on 
groundwater. Hydrological and hydrogeological 
investigations must be accelerated in all basins.  

5. References 

1. Bundi U, Truffer B: The Perspective of 
Integrated Water Management, EAWAG News 
2002, 51: 3-6. 

2. Cakmak B, Akuzum T: Water distribution and 
water use efficiencies in Konya Cumra 
irrigation Project. Turkish Journal of Agriculture 
and Forestry 1996, 20 (3): 251-258. 

3. Cakmak B: Assessment of irrigation system 
performance in transferred schemes: A case 
study in Konya. Journal of Agricultural Sciences 
1997, 3: 25-32. 

4. Celebi M, The efficient use of irrigation water in 
Konya Closed Basin. I. National Ground Water 
Symposium, Konya-Turkey (In Turkish) 23-24 
December 2004: 57-65. 

5. Gocmez G, Iscioglu A: Variation of water level 
in Closed Basin of Konya. I. National Ground 
Water Symposium, Konya-Turkey (In Turkish) 23-
24 December 2004: 9-18. 
http://wwf.panda.org/about_our_earth/about_fresh
water/rivers/irbm/river_basin_approach/ 

6. ILEC: Managing Lakes and their Basins for 
Sustainable Use: A Report for Lake Basin 
Managers and Stakeholders. International Lake 
Environment Committee Foundation Kusatsu, 
Japan 2005. 

7. Pinarkaya M: Konya Plain Projects (KPP): I. 
National Ground Water Symposium Konya-Turkey 
(In Turkish 23-24 December 2004: 363-367. 

8. Schipper AM, Schot PP: A water balance model 
for Konya Closed Basin, Turkey. Department of 
Environmental Sciences, Faculty of Geosciences, 
Utrecht University, Utrecht, The Netherlands. 
2004. 

9. Tektas A: Towards wise use of Konya closed 
basin. I. National Ground Water Symposium, 
Konya-Turkey (In Turkish) 23-24 December 2004: 
355-363. 

10. Teodosiu C: Annals of European Academy of 
Sciences and Arts. 2001, 34, 267-291. 

11. The EU Water Framework Directive, 
http://ec.europa.eu/environment/water/water-
framework/info/intro_en.htm. 

12. Uluatam SS: Assessment of the Konya irrigation 
project with respect to water quality. 
Management of Environmental Quality: An 
International Journal 1995, 6(2): 6-15. 

13. www.dsi.gov.tr 

14. www.dsi.gov.tr/bolge/dsi4/index.htm 

15. www.jmo.org.tr 

16. www.riverbasin.org. 

http://www.dsi.gov.tr/bolge/dsi4/index.htm
http://www.riverbasin.org/

