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Abstract

Turkey is one of the countries severely subjected to erosion. It is estimated that over 600 million tons of soil per year are lost to the seas and lakes by erosion.

The Eastern Anatolia Watershed Rehabiliation Project has been developed as a result of an agreement between the World Bank and the government of Turkey signed in 1993 with the objective of conservation and development of vegetative structure and water resources, prevention of erosion, rehabilitation of rangeland and improvement of living conditions of the villagers over the middle basin of the Euphrates River. In Elazig, Malatya, and Adiyaman provinces 54 micro-catchments will be used as experimental sites over the next six years. 

From the environmental point of view, the purpose of the project is to achieve sustainable protection and development of the soil and water resources. From the socioeconomic view point, the purpose is to involve the local communities in the project activities, thus increasing rural income by developing various income generating activities. 

1. Introduction

The project has been developed as a result of an agreement between the World Bank and the government of Turkey. It was signed in 1993 with the objective of conserving and developing the vegetative structure and water resources, prevention of erosion, rehabilitation of rangeland and improvement of living conditions of the villagers over the middle basin of the Euphrates River.  The costs of the project will be US $ 110 million.  US $ 77 million of this will be provided by a World Bank loan, and the remaining amount will be covered by the Turkish Government.
The total area of the catchment basin is 92300 km2. The rainfall in the region varies between 350-1000 mm annually. In winter, spring and fall the precipitation is generally in the form of rain and snow, but summers are usually arid. 2/3 of the runoff comes from rainfall and 1/3 of it from snow melt. The scarce water sources that can be used for irrigation are rivers, streams, springs and fountains. There is a great need for government irrigation investments except in the productive flat plain areas.
For more than 2000 years, the region has known agricultural activity. In the project area, the plant cover is weak and because of wars, fires, inconsiderate and intensive usage the soil is not productive enough. Inconsiderate and intensive usage still continues. Large plains are suitable for intensive agriculture, and the intensity of the erosion is low in those regions. Inclined areas between highlands and plains are used for agricultural purposes by the farmers. The slopes in these areas vary between 8% and 30%. These areas, which must still be used due to population pressure, need more water, development of terrace systems, high quality seeds and modern agricultural techniques. High plains are used by farmers producing crops by using rain-fed agricultural techniques. Stockbreeding is another type of agricultural income in those places where primitive methods are being used. Uncontrolled grazing causes severe soil erosion. In the project area, there are many rough lands and highly inclined pastures. Unplanned and over grazing and decrease in soil productivity due to decrease in plant cover are the most important problems related to pastures. Decrease in plant cover increases soil erosion. According to historical findings,  7% of the Euphrates River basin are covered by newly planted oak trees, 13% destroyed oak trees, 0.01% small woods. In the rest of the area, reforestation is too difficult and expensive.
The population density of the region is less than Turkey's average and people are generally middle-aged and older. Because of the region's low income, young people have been moving to the cities. In the Euphrates basin, elevation changes between the altitude of 600 meters and 2500 meters. Some places are rather hilly and cover rough mountains. Although the basin is rich in terms of natural resources, over usage has created severe damage. In a study conducted by the General Directory of Rural Service in 1991, the distribution and the density of the erosion were found as follows (Table 1).
Table 1. The distribution and density of the erosion in the project area
Intensity Of

Erosion
Percentage of The Area
Covered

Area (Km2)
Quantity
(Ton/Hectare/Year)

Gentle (light)
30
28000
1.5

Strong
40
37000
30-50

Severe
30
28000
70-100

It is predicted that 88 % of this moving quantity are kept in the microcatchment and approximately 12 percent goes to the dams. The sediment yield  in the microcatchments obtained from this information is shown in Table 2.
Table 2. Average sediment output in the sub-main catchment
Sub-Main Catchment
Average Sediment Output (Ton/Km2 /Year)

Upper part
3948

Middle part
5222

Lower part
4390

2. Projection and approach to solutions

2.1. Approach: “Participation Approach”, the practice used, is slightly different from the practice used in Turkey and the world. It is based on the determination of the problem, decision making, preparing and practicing the project and a follow-up phase. It is based on the experiences of local people, institutions, mental, and economic participation (financial or employment).

2.2. The partners: Through this project, a broad based task force team was formed from the personal of five different General Directorates, villagers and voluntary institutions.

Participating state institutions

a)   The General Directorate of Reforestation and Erosion,

b)   The General Directorate of Forest,

c)   The General Directorate of Rural Services,

e) d)   Ministry of Agriculture,

f) e)   The General Directorate of Forest and Village,

The local partners
f)   All people living in this area,

h) g)  Village leaders,
i) h)  The Mayor of the Municipality, if available.

The volunteer organizations:
I)   To Control Erosion and Reforestation (TEMA)  

The roles of these units are explained in the following part. 

2. 3. Selecting of suitable microcatchment: Agencies need following information to select a suitable microcatchment:
a) Water sources,

b) Soil potential,

c) Potential of forest,

d) Agricultural potential,

e) Range land and livestock potential,

f) Necessity of  soil erosion  control in the microcatchment,

g) Population,

h) Information about social, cultural and economic situation,

i) Maps, such as elevation map, soil map, usage map and so forth. 

A technical staff is trying to gather information about a microcatchment, at the same as setting up dates to hold meetings for the villagers.
2. 4. The meeting with the villagers: In the meetings, one talks about the importance of better understanding of soil, water and erosion of the region and related problems. Then the villagers will be asked about the possible solutions. The solutions will be grouped together and listed according to their importance and the results are put on the walls. After that, each association shows their projects, informing the villagers about further steps as well as considering the villagers' input. After a discussion, a government officer will inform the villagers about what they can do. If villagers accept it, the project will be put into practice. Otherwise, it won’t. If the two sides accept the demands, the agreement will be signed and completed. This part of the project is called the asking step.
2. 5. Comparing project activities and the suggestions taken by the villagers: The villagers main demands such as health care, a better telephone system,  etc. were beyond the project's goal. After the first step, the government presents goals of the project and makes list of the villagers expectations from the project.

These information is listed in the table below in Hasanaga, Malatya microcatchment. Numbers in brackets stand for the priorities in demand.
The list of villagers’ demands.

a) Domestic water,






(2)

b) The village road,






(3)

c) Health center,







(5)

d) Village structure service,





(7)

e) Getting agricultural loans, 





(9)

f) Modernization of telecommunication systems,


(10)

g) Rebuilding the school and mosque,




(14)

h) Establishing the cooperative of the village,



(17)

i) Rehabilitation of animal production and carpeting,


(18)

j) Founding city municipality,





(19)

k) Establishing new factories,





(20)

l) Landscaping,







(21)

m) Helping the poor,






(22)

n) Solving the housing problem.





(23)

The demands for the projects

a) Water supply,







(1)

b) Reforestation and erosion control,




(4)

c) Terracing,







(6)

d) Bee keeping,







(8)

e) Agricultural education,





(11)

f) Providing sapling and seeds, 





(12)

g) Range land rehabilitation,





(13)

h) Reconstruction of land roads,





(15)

i) Working of the villagers in activities of project.


(16)

The activities provided by the project, but not demanded by the villagers:
a) Production of animal fodder,

b) Prevention against the gully erosion,

c) Developing range land administration.
2. 6. Identifying the participation of villagers: The expectation of the forest agency is to protect the woodland areas and to decide the future of the forest.


The expectation of the Village Service: First of all, villagers should support forestry and range land activities. Afterwards, villagers should help the General Directory of Rural Service’s activities. For example, they shouldn’t demand money for their land which will be used for the construction of a canal. They should pay the cost of cements for building ponds or canals used by less than 10 families. They should carry construction materials if roads are not available. 

The expectation of the Ministry of Agriculture is to establish range land administration, to use suitable techniques and to have new techniques adopted in the microcatchments and to support forestry activities.


The expectation of the OR-KOY (woodland village) organization is to support other agency activities and repayment of the bee hives’ cost.

3. Preparing the projects


To prepare a project, the following should be taken into account

a) Determining of contact group,

b) Determining of target group,

c) Determining of investment strategy,

d) Preparing the projects,

e) Application.
4. Rainwater catchment measurements and implementations of the project

4.1. Activities realized on agricultural lands

a) Works related to water harvesting systems 

Small size farm ponds: Small size farm ponds are being projected and built in some regions with high agricultural potential, suitable topographic conditions and available water. Within this project, small farm ponds with a total capacity of  40.000 m3 have been completed at the end of 1998. Similar ponds have been planned for Malatya, Kizilöz watershed and they will be completed by the end of 1999.

Erosion control structures: In the erosive stream beds, slope is decreased by control structures. Thus gully erosion is prevented providing water storage behind control structures. Moreover, infiltration through soil is increased. Additionally, thanks to the creation of a lower slope and lower water velocity, the amount of accumulated deposits in running water have been decreased. Through this procedure clean water can be harvested. Approximately 50.000 m stream rehabilitation works have been carried out for the mentioned purposes.

b) Works related to water use

Irrigation ponds: If the stream has not enough capacity for irrigation and overnight irrigation, the building of irrigation ponds has been required by farmers. Until now, 560 ponds have been constructed in the region.

Water delivery structures: In this region, earthen channels have been shifted to concrete lines and PVC pipes to shorten seepage. 550.000 m water delivery structures have been completed. This way 25% to 75% of water has been saved. 

Irrigation system adaptations: Although water resources are scare, traditional irrigation methods are used by farmers. Another purpose of this project is to show farmers new hi-tech irrigation systems, such as drip and sprinkler systems, to save water. Farmers willing to use hi-tech systems have been provided low interest loans.

4.2. Activities realized on forest lands

Mechanized tillage: To increase infiltration capacity of soils, 80-90 cm depth should be ripped up on areas with a slop of 0-40%. In Malatya, a 4325 ha area was ripped up by the end of 1998 for this purpose.

Tillage with human power: If the slope is between 40 to 70%, 35 to 40 cm high stepped type terrace were built by taking into account 30 years rainfall data. After building terraces, plantation or seedling has been realized to increase seepage into the soil profile. For this purpose, a 3700 ha area was planted in Malatya region.

Runoff and erosion control structures: In the forest and meadow areas, runoff control structures are the same as in the agricultural fields.

4.3. Activities realized on meadow areas

Improvement of plant cover: In the region where the soil depth is lower than 30-40 cm and slope is more than 70%, one has tried to develop a soil cover by controlling grazing. According to the results of the experiments, plant growth was 25% the first year, 35-40% the second year and about 60% the third year.

Proper tillage and control of grazing: The best methods of  soil tillage and grazing control have been used for agriculture and forestry.

Building diversion canals: Water, supplied from streams close to meadow areas and  with water available by the end of spring, has been delivered by diversion canals to the meadow areas and kept in trenches for more infiltration. This method has been applied successfully. 

5. Problems and suggestions


The problems have changed since the project was started in 1992, because the government as well as the villagers have been learning more about the project. The problems are the following:
5. 1. The problems between partners of the project:
a) The problems of the villagers,

b) The problems of the government agencies and relations with the villagers,
The cultural problems.
5.2. Problems about application: To achieve the goals of the project, the most important issue, the sensitive relations between the villagers and project staff during the application period, has to considered. Project staff  needs a grassroots approach and make sure that they gain the respect of the villagers. All the activities discussed and decided during  the project phase must be taken into consideration, otherwise the project will go astray from its aim. In case the investment of the Rural Service that influence the villagers’ input are delayed, negative attitudes against reforestation will surface. For example, in microcatchments in the Elazig province, reforestation and rangeland rehabilitation activities have been sabotaged because the contracting firm has not finished the job on time. All requirements of the project must absolutely be fulfilled in the periods of time and places defined. And if there will be a delay, the reasons must be explained to the villagers.



