GAP AS A SUSTAINABLE WATER RESOURCES DEVELOPMENT PROJECT

Prof. Dr. Veysel Eroğlu, 

Director General

General Directorate of State Hydraulic Works (DSI)

Yücetepe- Ankara/TURKEY

1. General Concepts and Approaches

Although three-quarters of the earth's surface is covered with water, less than one percent is freshwater that can be readily used to meet humanity's needs. Freshwater can be characterized as precious, sensitive, and finite. It is precious in being essential to maintain all life on this planet, it is sensitive in that it is easily degraded by human activities, and it is finite in that we only have a fixed quantity of it. Perhaps most important is that, unlike other natural resources, we have no substitutes for it. Obtaining sufficient supplies of water for drinking, growing food and sanitation is one of humanity's most ancient needs - and remains so to the present day. It is also a fundamental fuel for economic development, as evidenced by the limited economic development of regions characterized by water scarcity.

The management and protection of our freshwater resources has reached a crucial period at the beginning of the 21st Century. Water scarcity, water pollution and other water-related environmental and ecological problems in many areas have brought a water crisis into the world. The future water crisis seems to be more serious than that at present. "The real crisis in water is a ‘creeping crisis'- it comes on slowly but it demands a response right now" (Grigg, 1996). What kind of response should we have right now? This question needs to be answered with information on both current and future water demand and supply. The concepts of sustainable development, a popular concept in planning since the Brundtland Commission report (WCED, 1987), brings some hope for water researchers and policy makers. Sustainable development was defined as:

Development that meets existing needs without compromising the ability of the future generations to meet their own needs.

In light of this philosophy, sustainable water resources development has become an important topic in many national and international agencies such as the United Nations (UN), the World Bank, the American Society of Civil Engineers, etc. The definition of sustainable water resource systems is given by ASCE (1997) as:

Sustainable water resource systems are those designed and managed to fully contribute to the objectives of society, now and in the future, while maintaining their ecological, environmental, and hydrological integrity.

We have already received many guidelines for water resources management in light of sustainable development; unfortunately, we still do not know how to achieve this goal even though we know something about what to do. Biswas (1994) commented as follows:

Operationally it (sustainable development) has not been possible to identify a development process which can be planned and then implemented, and which would be inherently sustainable.

In the water resources literature, there are many studies that discuss the importance of sustainability for water resources development, and that describe principles needed to direct water resources management in view of sustainability. But only a few studies (e.g., Simonovic, 1996) can provide a systematic approach to incorporate sustainability principles in an analytic framework of water resources management. This is why Simonovic suggested finding a way to put principles into practices.

A key to sustainable water resources management is the existence of sufficiently well trained personnel in all of the disciplines needed in the planning, development, and management processes.

The following comments given by The World Engineering partnership for Sustainable Development (WEPSD) may be appropriate to express the motivation of this research:

Engineers need to translate the dreams of humanity, traditional knowledge, and the concepts of science into action through creative application of technology to achieve sustainable development.

In the next 25 years, the world will face a number of challenges with regard to the agricultural sector. First of all, it needs to produce enough food which is of sufficient nutritional quality to feed an additional 100 million people each year, most of whom live in the developing countries. Secondly, this goal has to be met an environmentally sustainable way; the world can not afford reduced agricultural productivity as a result of land degradation which is due to unsustainable (irrigation) practices. The question is, will society at large bear the costs of the transition to long-term sustainable agricultural practices? And, thirdly, with more than half of the population in developing countries being dependent for their livelihood on agriculture, it is important that people stay engaged in earning a decent living in the agricultural sector as the industrial and service sectors generally do not offer sufficient employment opportunities.

The primary threats to sustainable irrigated agriculture are : 1) reductions in water for agriculture because of competition from other sectors, 2) declining water quality in both groundwater and surface water resources, and 3) soil salinization.

Water as a renewable source on the earth, has biological, ecological aspects including navigation, energy and recreation potential. It is found abundantly on the earth in molecular form, and accepted as not a consumable natural resource but a finite source both in regionally and in locally. 

In the last century, rapidly increasing world population, extension of irrigation network in dry agricultural land, and the industrial development in most part of the world have forced the balance of the nature as both quantity and quality. Due to increasing demands on use of natural resources, human beings have noticed that the philosophy “use and don’t think the rest” could not be followed anymore. As a result of this idea, a reasonable policy “sustainability” came out on water resources development, in other words, rational use of water for the purpose of continuous and balanced development, and this policy has widely been adopted by our country as well as the other countries in the world. Sustainable water resources development covers as a whole all required conditions and methods for defining and planning of water requirements on water resources, for rational water use, for detailed observations, effective monitoring and protection. In this context, water security with required quality and quantity for a given time and place, water allocation among the different sectors, integrated utilization of surface and ground waters and environmental factors are indispensable issues. 

The concept of sustainable water resources development means that not only negative impacts on environment should be eliminated or minimized but also water resources should be transferred to the next generations by conserving its natural balance in quantity and in quality. This approach, which gives priority on conserving of natural environment or ecological system, is different from conventional development approach. From this point of view, the sustainable development concept on water resources represents structural components including precautions and activities for the purpose of socio-economic development to raise the life standards of people both at local and national levels.

One of the basic compounds of sustainable water resources development is integration. Integrated approach as a part of sustainable development involves coordination with institutions engaged in development and management of water resources and also water users in different sectors. It also covers defining the interaction between surface and ground water resources. The main objective of the integrated development on water resources management is to have a continuous and balanced development by taking into consideration socio-economic development efforts made in country basis and their effects to our natural environments. Even though strong interactions are well known between water resources and economic development as well as social prosperity, the policies on sustainable water resources have not been realized successfully in developing countries up to now. As a result of continuously increased demands on water resources, the management of water resources has also gained a characterization being sensitive to demands.

Conventional approach in which continuous development scenarios are taken into consideration all water demands has showed some differences from popular approach based on integrated water resources development and management as a fundamental development element. Activities in conventional approach usually focus on having appropriate conditions for socio-economic development by taking measures to avoid from water scarcity, whereas the integrated management approach aims at continuous socio-economic development by balancing water demands and supplies. For that reason, integrated approach takes the opportunity to get interactions among the water resources, users and environment as well as relationships between community and their social and economic conditions. Environment factor takes into consideration maintaining continuity and productivity of resource potential without disregarding economic and social dimension of the process by protecting integrity of natural surroundings against all structures constructed by men. Although these concepts and approaches are not new, integrated water management concept being towards sustainable development has a meaning beyond the techniques, methods, definitions, and interpretations on interactions among water resources, users, and environment.

Sustainable water resources development related to development, management, and integration includes the following basic components:

· To define of hydrologic models so as to determine water balance within the basin.

· To evaluate the interaction of surface and ground water by determining their current and future potentials in terms of quantity and quality.

· To realize a long term strategy towards rational water resources usage by establishing it in need-source (demand-supply) balance within the sectors at the basin level.

· To establish well-planned observation network to monitor pollution elements and collect data on quantity and quality levels of the streams. Thus, the best practices and management on pollution control can be obtained.

· To revise the long-term strategy on water allocation if water demands of various sectors do not go parallel to the probable developments in future socio-economic activities.

· To have good coordination among all related public and private institutions and agencies on development, management, and conservation of water resources. 

· To bring into balance technology- economy-environment issues to harness water resources rationally and conserve it in terms of quality and quantity.

Consensus on water resources development is that land and water resources are used for a variety of purposes that interact and many compete with one another. It is desirable to plan and manage all uses in an integrated manner. Integration should take place at two levels, the first considers social and economic factors and the second covers environmental and resource components (water and soil resources conservation and protection). In this article, I will generally mention on water resources development part of GAP such as dams, hydropower plants, and irrigation schemes. Other issues such as urban and rural infrastructure, transportation, industry, education, health, housing, tourism will be highlighted by GAP Regional Development Administration.

2. History of GAP

First studies to tame and harness Euphrates and Tigris rivers as well as their tributaries for the purpose of irrigation and hydro power generation dates back 1936 when runoff observation stations was established to determine the flow rates of the rivers in the region.

After State Hydraulic Works General Directorate was established in 1954, the surveying activities in the Euphrates and Tigris basins were accelerated. As a result of this, “Lower Euphrates Project Reconnaissance Report” in 1966, “Euphrates Basin Reconnaissance Report” in 1967 defining irrigation and hydro power potential, and “Tigris Basin Reconnaissance Report” in 1971 were published respectively by DSİ Euphrates Planning Sectional Directorate.

“Lower Euphrates Project Reconnaissance Report” published in 1966 envisaged the construction of 13 dams and 6 Hydro Electric Power Plants (HEPPs) with 3 182 MW installed capacity and 13 726 GWh annual electricity generation as well as 906 500 ha area to be equipped with irrigation infrastructure.

“Euphrates Basin Reconnaissance Report” published in 1967 envisaged the construction of 80 dams and 66 Hydro Electric Power Plants (HEPPs) with 9 313 MW installed capacity and 37 783 GWh annual electricity generation as well as 1,82 million ha area to be equipped with irrigation infrastructure.

Likewise, “Tigris Basin Reconnaissance Report” published in 1971 envisaged the construction of 37 dams and 38 Hydro Electric Power Plants (HEPPs) with 1 520 MW installed capacity and 6 726 GWh annual electricity generation as well as 210 329 ha area to be equipped with irrigation infrastructure.

Considering data of dams and HEPPs proposed in “Lower Euphrates Project Reconnaissance Report”, “Lower Euphrates Project Feasibility Report” was prepared in 1970 by surveying storage facilities at planning level, and studying irrigation facilities at master plan level.

Afterwards, the works for the completion missing data at the feasible level and for final design of Lower Euphrates Project were started. During these works, the units of the project have continuously been undergone changes in terms of type, dimension, and even solution matters under the influence of the obtained data and changing economic conditions. On the other hand, the final designs of Karakaya, Gölköy, and Karababa Dam were started at once and since data of Karababa Dam were better than those of the others, the final designs of Karabaya was prepared and put out to tender in 1976.

In 1977, after the decision of Karababa Dam being elevated 60 meters more, DSİ gave up Gölköy and Bedir Dams construction, which would lay under Karababa reservoir, and prepared “High Karababa Dam and Hydro Electric Power Plants (HEPP) Planning Report”. According to the report, installed capacity of the HEPP and each units were determined as          2 400 MW and 300 MW (300*8=2 400) respectively. Later, the name of Karababa Dam was renamed as Atatürk Dam by DSİ General Directorate in 1978 on the occasion of Great Leader Atatürk’s 100th birth anniversary celebrated in 1981. 

By elevating Karababa Dam, previously proposed Bedir Pumping was also eliminated, in addition to this, the energy needed for Hilvan Irrigation Pumping Station was reduced considerably and gravity irrigation was made possible for 300 000 ha area in Urfa-Harran and Lower Mardin-Ceylanpınar plains by means of Urfa Tunnel taking water from Atatürk Dam Reservoir.

Although Urfa Tunnel, the capacity of which is 308 m³/s and inner diameter of which is 9,25 m, was originally proposed as a single tunnel, later it was changed as two tunnels for construction convenience at the final design stage. In this case, Urfa Tunnels have been formed as twin tunnels with 7,62 m inner diameters, totally 328 m³/s water capacity, and 52,2 km length. 

GAP (Southeastern Anatolian Project) came on the scene with “Lower Euphrates Projects” undertaken by DSİ General Directorates and it was named as “Lower Euphrates Projects” for a long time. Later, GAP (Southeastern Anatolian Project) has encompassed the projects downstream of Keban Dam on Euphrates basin and the projects on Tigris Basin. Being effective in the economic and social life and promoting the many sectors in the region, these projects, aimed at water and land resources development, have been regionalized and called as Southeastern Anatolian Project or GAP.

3. GAP as a Sustainable Water Resources Development Project

GAP, Turkish acronym for Southeastern Anatolia Project, is the largest project designed for Turkey’s sustainable water and land resource development. Being an integrated regional development project and known as upper Mesopotamia in history, GAP comprises about          74 000 square kilometers (km²) area of Euphrates basin beginning from downstream of Keban Dam and Tigris Basin within the boundary of Turkey. It is a group of projects aimed at harnessing existing water and land resources in the area. GAP project includes the whole or parts of the nine provinces in the region namely, Gaziantep, Adıyaman, Kilis, Şanlıurfa, Diyarbakır, Mardin, Siirt, Batman, and Şırnak. 

The Southeastern Anatolia Project (GAP) is a human centered regional development project targeting the full fledged socio-economic development of Southeastern Anatolia. As a project adopting the principle of sustainable development, GAP covers investments in such areas as urban and rural infrastructure, transportation, industry, education, health, housing, tourism and other sectors in addition to dams, hydraulic power plants and irrigation schemes on the rivers Euphrates and Tigris. The project has the main challenge of substantially improving the life quality of the people and closing the development gap existing between this particular region and the other regions of country. The GAP is becoming a focus of attention for the world not only for its technical characteristics and physical magnitudes but also for its humanitarian and innovative approaches. The project has already started to bring benefits to the people of the region by creating employment, raising income levels and expanding the service capacity of urban and rural centers. 

GAP is one of the largest investments of Turkish Republic covering 13 different water development projects, 7 of which are in Eupharates Basin and 6 of which are in Tigris Basin. By means of 13 water development projects, 22 dams and 19 Hydro Electric Power Plants (HEPP) will have been developed with installed capacity of 7 500 MW and annual generation of 27 billion kWh. The area of land which will be equipped with irrigation infrastructure is 1,82 million hectares. The cash realization rate under the project has reached 46%. When broken down in specific sectors, the rate of cash realization is 75% in energy projects, 13% in irrigation projects and 55% in social projects. Even at this stage, the project has already created considerable economic benefits to the region and country. Atatürk, Karakaya, Kralkızı, Dicle, Batman, Karkamış and Birecik dams generate a substantial part of hydroelectric energy in the interconnected system. 

Water resources development part of GAP aims mainly at following issues:

· Developing irrigation infrastructure to increase the income in the region through diversified crop pattern including cotton and vegetables and also secondary crops which require intensive farm workers causing to alleviate poverty in some extent. As a result of this, food will be secured and agricultural income will be tripled as well as net values comparing to the rainfed agriculture, and agricultural industry will have been developed because of increased yield for industrial use. These will result in creating new employment opportunities, and improve the quality of life of rural society.

· Regulating rivers’ regimes through reservoirs to protect the lands from overflows or floods during winter and to release sufficient water in order to meet or secure summer demands both for Turkey and for neighbor countries.

· Meeting industrial and domestic water needs.

· Meeting energy demands by harnessing water power for country needs.

· Finding out optimal environmental solutions through various studies such as Environmental Impact Assessment Studies for the sake of biota inhabited in the region. Protecting water, soil, air and the associated ecosystems is a priority consideration.

Being the largest and the most comprehensive regional development effort ever undertaken in Turkey, GAP will constitute the primary driving force for the socioeconomic development of the region and consequently of Turkey. Owing to its multipurpose nature, GAP necessitates, on the one hand, respect conduct in meeting the demands on time so as to spur the rapid development of the region through prudent management of water, and on the other hand, careful consideration, for the sake of sustainable development, of imminent as well as long-term environmental impacts in order for the project to be viable. An integrated basin-wide approach leading to, among other things, quantity and quality management, priority-based allocation, conservation, conjunctive use of various water resources, maintenance of facilities as well as inter- and intra-institutional arrangements, has been adopted from the outset, and is being revised and improved in as profound a way possible as the project progresses.

The region has a dry climate. When the average annual precipitation varies between 470-830 mm over the region, the major inhibiting factor in the agricultural potential of the region is the maldistribution of rainfall during growing periods of crops. Thus, to develop a highly productive agricultural system, as well as to optimize the agricultural production, irrigation is a prerequisite. The growing season in the project area is almost equal to the growing season of the Mediterranean coastal areas of Turkey, which has a very high potential for agriculture. During the 2003 irrigation season, 120 000 hectares of land was irrigated in Harran Plains. Double even triple cropping was realised with irrigation. Utilization of a modern irrigated agricultural system in the area may increase the cash value of the agricultural production 10 to 20 fold.

With the gradual implementation of the GAP project, bringing 1,82 million hectares of land under irrigation and creation of new water reservoirs will substantially change water and land regime in the region. At the same time, population movements, rapid urbanization, and industrialization will bring along new transformations in both urban and rural areas. Also there are some problems inherent in such large scale projects. These problems include the negative consequences of excessive and uninformed practices of irrigation; impact of climatic changes on flora and fauna of the region; soil erosion and adverse effects of uncontrolled development on natural, historical and cultural properties. All these point out to the necessity of addressing the project by considering all aspects including environmental and cultural ones.

DSİ’s design and construction studies to determine possible problems related salinity and drainage continue in the Sanliurfa-Harran Plain where danger of salinity is relatively high due to topography, climate and drainage conditions. Within the scope of monitoring and assessment of salinity and water table level, 763 observation wells have been drilled. By taking into account monthly water table level figures and analyzing salinity level of the groundwater, areas with salinity and drainage related problems are to be determined in detail. According to the results, the irrigation area with shallow water table, which is between 0-1 meters from surface level in peak irrigation season, covers only 6 % of Sanliurfa-Harran plain whereas, the area with salinity problem which has electrical conductivity above 5000 micromhos.cm-1 is 8 %. These figures are observed as 7 % for shallow water table and 3 % for groundwater salinity problem in countrywide. 

On-farm development services have importance in this manner. GDRS (General Directorate of Rural Services) is in charge of on-farm services in the region like land-leveling, sub-surface drainage, and land consolidation while DSİ deals with irrigation infrastructure and surface drainage system. Works by DSİ and GDRS, should be realized in a synchronized way in the region. Besides, irrigation and drainage system are maintained and cleaned from sediments and weeds periodically in order to keep the system working. 92 % of its irrigation projects constructed by DSİ has been transferred to Water Users’ Associations (WUA’s) taking irrigation management responsibility. WUA’s should also give efforts to overcome uncontrolled irrigation practices and to increase the irrigation efficiency.

Considering the fact that GAP Project is one of the most important development projects of Turkey and it can be a model for similar national or international projects to be realized. DSİ put into realization the positive results of research works within the light of scientific criteria and of the latest technological developments in the world. Hence, universities, NGO’s, and institutions should be in close cooperation for an efficient and sustainable water resources development.

4. References

1. DSI, 1980, Southeastern Anatolia Project, Investigation & Planning Dept., Ankara 

2. DSI, 1994, Conference on Water and Land Resources Development, Ankara

3. GAP Administration, 2002, GAP Regional Development Plan, Ankara

4. DSI, 1998, GAP 98, Project and Design Department, Ankara

5. TUMAŞ (Turkish Engineering, Consulting and Contracting Co.), 1988, Feasibility Report for Southeast Anatolia Project Atatürk Dam, Şanlıurfa Tunnel, Urfa-Harran Irrigation System and Expropriation Investments,

6. DPT, 2001, Water Basins and Their Utilization and Management, 8th. Five Year Development Plan (2001-2005)

7. OECD, 2004, Measuring Sustainable Development, Integrated Economic, Environmental and Social Frameworks, France 

PAGE  
1

