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Summary Report of the Field Trip

Day 1: Monday – 6 November, 2000 

08:30-11:00 
Travel from Damascus to Mehasseh 

11:00-13:30
Visit to Mehasseh Research Station

13:30-15:00
Travel to Palmyra 

15:00-16:00
Lunch & check-in at Cham Hotel (Palmyra)

16:30-18:30
Tour in Palmyra 

19:00-20:30
Dinner Reception 

Travel from Damascus to Mehasseh

There is a rocky landscape with a very thin soil cover and a steppic vegetation cover (called Badia or Wadia in Arabic) between Damascus and Mehasseh. Generally, the land resources are quite degraded in part due to overgrazing and three consecutive drought years. The steppe region occupies 55 to 66% of the land in Syria where rainfall is less than 200 mm/year. This area is grazed from November to March (the rainy season) by the herds of the Bedouin (Syria has some 350,000 Bedouins); sometimes they are joined by Bedouins from Iraq. They typically return to the north during the dry season from April to October, where they graze the stubble of the agricultural land. The distance traveled by the Bedouin is about 200 km per year on the average. Importantly, there is no private ownership of the land which has consequences for natural resources management.

Visit to Mehasseh Research Center for the Development of Natural Agricultural  Resources in the Syrian Steppe

The Mehasseh Research Centre is located about 120 km northeast of Damascus at an altitude of 800-950m (34°08 N and 37°2 E). It has a hot and dry summer, scarce rainfall (114 mm/yr) and an average annual evaporation of 1750 mm. During the last two years, this area has suffered a severe drought with annual rainfall under 35 mm/yr and a runoff of 0 to 27 %. The soil in this area is loamy with medium storage capacity and negligible organic matter. The area has historically suffered from overgrazing. Therefore, water harvesting is crucial to increase the intensity of grass and shrub cover.

The main objectives of the Research Centre are :

· to improve surface and groundwater use efficiency,

· to protect soil, water and vegetation resources from deterioration by wind erosion, water erosion and chemical degradation,

· to develop and manage the natural resources (soil, water, plant cover),

· to improve the production efficiency of sheep,

· to study the economical and technical feasibility of water harvesting and spreading techniques, and

· to revegetate so as to make the land available for the Bedouins.

The facilities at the Mehasseh Research Center include:

· an analytical laboratory,

· a meteorological station and rainfall observation units, 

· a water collection dam – 600 m long and with 300,000 m3 capacity, 

· seven groundwater wells, including a pump,

· five runoff water harvesting reservoirs of 2,050 to 2,900 m3 each,

· drip and sprinkler systems for selected areas with olive trees and crops, and

· test plots for measuring erosion and runoff.

There two major projects at the Mehasseh Research Centre: 

Project 1: Integrated watershed development project in the Syrian steppe in collaboration with the International Development Research Centre (IDRC) and the United Nations Development Programme (UNDP). This project seeks to develop a model for the sustainable development of arid lands watersheds through the integrated management of their water, soil and vegetation resources. This will help improve the utilization of steppe's resources and ensure a sustainable animal production. As a part of the research work, the impacts and cost/benefit of various alternatives on water conservation, erosion control and revegetation at the watershed level are evaluated on a long-term basis. Rainfall water is harvested through strip contouring, which provides sufficient water for animal consumption.

Project 2: Optimum water use at farm level through On-Farm Water Husbandry in WANA in collaboration with ICARDA.  The main objectives of this second project is to find out practical and effective methods of water harvesting for planting shrubs on the slopes by reducing runoff and controlling erosion. The project utilizes techniques that increase the continued local exploitation of rainwater and prevent the degradation of natural resources. Several micro-catchments are evaluated for water harvesting by economic methods that cause no erosion. These include an experiment based on runoff improvement catchments that are natural, paved, planted or plastic-covered. Micro-catchment bunds are developed manually as semi-circle curves 2 to 6 m in length.

Visit to Palmyra

Palmyra (“the place of Palms”) is about 250 km northeast of Damascus and is situated at an oasis in the desert. This ruined city is at a considerable distance from any rivers (150 km from the Orontes river in the west and 200 km from the Euphrates in the east). Palmyra's local name is Tadmor and it has been a settlement since Neolithic times. From about 1000 B.C. for about one millennium it was an Assyrian caravan town and later became an important outpost of the Greek Empire for about two hundred years. The city’s most famous ruler was the warrior Queen Zenobia (266 A.D.), said to be a descendant of the Egyptian Queen Cleopatra. In 217 A.D. it was annexed by Rome and enjoyed a period of astonishing wealth, gained from taxation on the flourishing caravan trade. In 634 A.D. the city was conquered by the Muslims and in 1089 A.D. was totally destroyed by an earthquake. The ruins at Palmyra include the temple of Del, the Agora (theatre) and an ancient market with 11 doors. Additionally, a rich necropolis was excavated a few years ago by Japanese experts in collaboration with a Syrian team.

Day 2: Tuesday – 7 November, 2000

08:30-10:00
Travel from Palmyra to El-Sukhnah

10:00-11:00
Visit to qanat site and oasis at Taibeh

11:00-13:00
Travel from El-Sukhnah to Deir Elzor 

13:00-14:00
Lunch & check-in at Euphrates Cham Hotel (Deir Elzor)

14:30-16:30
Visit to Irrigation Scheme in Deir Elzor

Visit to the Oasis of El Sukhnah

Although of small size, the oasis of El Sukhnah (34°56 N and 38°52 E) meaning “hot place.” This area served the Bedouin tribes grazing between Arabia and Syria up to the 19th century. This oasis was also a stop for the caravans of pilgrims to Mecca. There are a few farmer families, but the pride of the majority is trading. Its importance declined since the 1940s with the advent of motorized transport. However, there has been a revival of traffic since 1982 when the highway connecting Damascus-Palmyra-Deir Elzor was opened. In spite of the disappearance of its function as a caravan stop, El Sukhnah is revived in a new capacity due to its filling stations, restaurants and its numerous artisans (welders, blacksmiths, and auto-mechanics). In addition to its commercial function, intensive sheep production here, as in the whole Palmyrene region, was responsible for severe land degradation.

Visit to the Qanat system and Oasis of Taibeh

This area has been investigated since 1967 by Professor Iwao Kobori. In 1967, the oasis had 300 inhabitants; now its population is between 1,000 and 2,000. The oasis had a traditional system of qanats, nowadays abandoned and replaced by a water pumping system operating at a 10-m depth. The poor quality of water in the open drains was apparent due to influx of wastes from the village. Also, because the drains are open, the losses due to evaporation are relatively higher, when compared to an enclosed qanat system.

During the visit of the oasis plantation, we saw the farmers taking out weeds and their roots to decrease potential evapotranspiration. These farmers employ an interesting traditional technique that consists of an inverted conical accumulation of loose soil around the foot of the trunk of the olive trees. This technique has four objectives: to protect the stem of the tree from the direct contact of irrigation water, to bring nutrients through a natural manure, to increase the water retention capacity around the trunk and to provide support to the trunk. 

Agriculture is not allowed in the Syrian steppe. Therefore, each tribe receives from the government a territory for grazing. The breeding is organized by the system of hima, where theoretically the herders have no more animal that the carrying capacity of the land. Nevertheless, the government provides subsidies to the farmers in the form of a supplement of wheat and other cereals. This, in turn, leads the farmers to increase their herds resulting in endemic overgrazing.

Visit to the Gold 7 April Farm

These farms are maintained by the Ministry of Irrigation at a location about 20 km from Deir Elzor and 120 km ESE of Aleppo. The 250,000 hectares of this farm are equipped by an irrigation system and a vertical drainage system based on a set of wells 30 to 50m deep. There is an interesting pumping system that pumps automatically when the underground water, as a result of waterlogging, reaches a depth of 4m and then it stops automatically when groundwater table falls down to 5m. This system favors infiltration and leaching of excess salinity. The soil in this area has a loamy texture and is rich in gypsum and sodium chlorides. This requires the canals to be elevated above the ground to avoid deterioration of the concrete through chemical action. In spite of the good drainage system, some salinized fields have to be abandoned because desalinisation is deemed too expensive.

The main canal is 15 km long with a flow of 15 m3/s; the secondary canals are 450 km long. The irrigation water comes from the Euphrates river and the waste waters are reverted back to the same river. This farm cultivates specially cotton of high quality, cereals (wheat, maize), and sunflower. The irrigation systems used include pivoted sprinklers and drip irrigation. The pivoted sprinklers can be problematic because of the high cost of energy consumption; the losses by evaporation may be from 7 to 20%.

Day 3: Wednesday – 8 November 2000

08:30-10:30
Travel from Deir Elzor to El-Thawra 

(Al-Raqqa Province)

10:30-11:00
Visit to irrigated areas from Lake Assad

11:00-13:30
Visit to Euphrates Dam

14:30-15:30
Lunch in Tabaqua

15:30-17:00
Travel from El-Thawra City to Aleppo 

Farm Area between Deir Elzor and Al-Raqqa

From Deir Elzor we take the road to Raqqa along the Euphrates Valley at the foot of magnificent terraces of the right bank. The whole plain is used by supplemental irrigation with some adverse impacts (partial salinization) due to high gypsum levels in the soils. The stubbles in the cotton fields are use in this season as forage by the sheep and in winter as source of energy. Maize fields and sunflowers are alternated, with plantations of poplar, eucalyptus and olive trees.

Irrigation Scheme of Beer El Hashrem

The irrigation scheme of Beer El Hashrem is located on the left bank of the Euphrates river in direction of El Thawra. The project Beer El Hashrem is a farm built by the government and will be handed over to the farmers. This 10,000 ha project is irrigated by basin irrigation without drip irrigation or sprinklers. Three pumping stations bring the water from the Euphrates river. The farmers pay for the water according to the surface cultivated at a rate of approximately US$ 50/ha/year. It is estimated that the price of water will recover the capital cost of the project in 25 years.

The rainfall is here of 200 mm/yr and therefore less water is needed for irrigation in winter. The main canal was begun in 1993 its flow is 180 m3/s, it receives the water from the Lake Assad. The water requirements for irrigation and drainages are: 14,000 m3/ha/yr for the cotton, 7,000 m3/ha/yr for sugar beans, 6,000 m3/ha/yr for wheat and 3,000 m3/ha/yr for barley. A salt tolerant, wild variety of reeds grow the drainage canals, causing disruption in water flow. Regular and expensive dredging is required to maintain the canals.

Visit to Euphrates Dam at Al Tabaqua and Power Generation Unit

The Euphrates dam project is considered to be the backbone of all economic and social development in Syria. It has a length of 4.5 km, the width of the dam is 512 m at the base and 19 m at the crest; its height is about 60 m. The dam was designed with the assistance of the former Soviet Union. The building began in 1968 and was completed by 1978. The cost of the dam was US$ 340 million, of which US$100 million was lent by former Soviet Union. The main canal is dug in an ancient bed of the Euphrates river and was completed in 1973. The hydroelectric station that constitutes a part of the dam lies on the right bank and is combined with the spillway equipped with eight generating units. The capacity of each unit is 110 Megawatt. The dam has been designed to achieve the following objectives:

· irrigation of a large fertile region, ca. 640,000 ha., 

· electricity production with 8 units of a capacity of 880 Megawatt, and

· regulating and controlling the river's flow.

Two other dams which we did not visit are: Al-Baath Dam and Tishereen Dam. The Al-Baath Dam is already built on the Euphrates river about 27 km upstream from Euphrates Dam, between Al-Thawra and Al-Raqqa towns. The Al-Baath Dam is used for regulating the flow through Al-Thawra hydro-electric station and ensuring the permanent normal head water level of the Euphrates River. This dam has the annual electric power capacity of about 375 million kilowatts. This dam also helps in preserving the fish resources of the river. The second, Tishereen Dam, is under construction downstream on the Euphrates 125 km east of Aleppo, which aims at increasing the electrical power to about 1,600 Megawatts yearly. 

Summary of the Technical Sessions

Technical Session 1 - Critical Issues of Water Management in Central Asia (Chaired by Prof. Motoyuki Suzuki)

This session was designed to provide a broad overview of the water management issues in Central Asia – an important step in setting up the stage for more in-depth discussions. The historical background of the water management paradigm in the region was explored and discussed. The potential solutions to existing problems were discussed and highlighted. 

The key discussion points for this session may be summarized as: 

· The problems related to water resource management in Central Asia are complex and are intertwined with social, economic, political and technical issues. Because the region is naturally land-bound, options available are somewhat limited. Major problems include quantity of water available, pollution of available water, salinization of soils, and land degradation.

· At is important to view water resources strategically at the river basin level. This has to be done with full realization of the changed geopolitical scenario in the aftermath of the breakup of the former Soviet Union. This has particular implications for any water transfer in and between river basins, particularly when such transfer schemes would cross national boundaries.

· The issues of water availability are closely linked to human welfare and health as well as food and economic security. It is therefore essential that teams working on water resource management should be multidisciplinary and they must work in close consultation with local communities.

· Appropriate management and maintenance of existing irrigation systems is critical for long-term sustainability. It is equally important to consider demand management of water resources (rather than supply management only). 

· Development of any infrastructure in the future for water management should be carefully evaluated for its impacts on the environment.

Technical Session 2 - Approaches for Management of Water Resources (Chaired by Prof. Iwao Kobori and Prof. Ahang Kowsar)

This session was designed to provide an overview of water management approaches currently employed in the region. Water resource management practices in Uzbekistan, Kyrgyzstan, Tajikistan, and Pakistan were discussed. 

The key discussion points for this session are:

· The existing water management systems are often complex, with limited capacity for adoption of advanced technologies. Limitation of fiscal and human resources often drive the adequateness of the management practices. The number of water users has increased dramatically as communal farming systems give way to individual farmers; this is further exacerbated due to a rapidly-increasing population in the region.

· The bureaucratic mechanisms in place to oversee water management are also complex at the national level; these have to cope with the transition to a market economy. The international water management mechanisms are in their infancy at the time and are undergoing evolution.

· The currently functional water distribution systems often result in uneven distribution of water between end-users. Poor drainage systems lead to salinization of soils. 

· Integrated water management approaches, that account for all natural resources, with full involvement of local communities have been successful. Another successful approach is to promote landscape architecture and move away from traditional, mono-cropping agricultural systems. 

· Governments sometimes provide perverse subsidies to projects that are over-utilize the existing water resources and are detrimental to the environment in general. 

Technical Session 3 - Innovative Solutions, Including Wastewater Reuse (Chaired by Dr. M. Sulemeinov and Prof. Genady Golubev)

A number of innovative approaches and solutions to water resource management were discussed in this session. Particular emphasis was given to the notion of utilization of so-called wastewaters for agricultural uses. Some examples of such wastewater re-use were discussed.

The key discussion points for this session are:

· The chronic shortage of water in arid areas requires us to look for new and  innovative solutions. One key element is to recycle and re-use as much of the water available as possible. This, obviously, requires development and implementation of wastewater treatment technologies as well as effective management of existing resources.

· Effective management and maximizing productivity of existing water resources is critical in dry areas where water harvesting and supplemental irrigation can be useful. It is also important to keep in mind that often optimum crop production can be achieved by spreading supplemental irrigation over larger tracts of land. In other words, water – and not land – is the limiting factor in enhancing crop productivity.

· For wastewater treatment technologies to be effective, they have to be relatively inexpensive and amenable to local production. In this respect, due attention should be given to natural ecosystems as treatment processes, such as soil infiltration treatment and oxidation ponds.

· The long-term impacts of applying treated wastewater should be carefully evaluated. Particularly, the long-term impact of heavy metals and other pathogenic pollutants commonly found in wastewaters should be assessed. The impacts on both environment and human health deserve our attention.

· Sustained monitoring is necessary in areas where treated waters are applied. This monitoring can be further enhanced through modeling and simulations.

Technical Session 4 - Case Studies

(Chaired by Prof. Monique Mainguet and Dr. S. Beniwal)

A number of case studies were presented in this session; including those from Kazakhstan, Kyrgyzstan and China. An overall agroclimatic characterization of Central Asia was also described. 

The key discussion points for this session are:

· A regional overview of the agricultural and climatic conditions can be helpful in improved and targeted production of crops. Such evaluation is also help in prioritizing activities to combat land degradation.

· At a regional scale, the mono-cropping systems are slowly and gradually giving way to multi-cropping systems. For Central Asia, this approach reverts back to more traditional farming practices where many cereal crops were grown, leading to increased food diversity and security.

· The highland-lowland interactions play an important role in management of water and natural resources. This is particularly important for mountainous regions in Central Asia, China and Pakistan.

· Given the transboundary nature of resource management problems, it is advisable to develop regional solutions. This, in turn, requires formulation of institutions and organizations capable of handling problems at a regional scale. Needless to say, this requires regional cooperation at social, technical and political levels.

Discussion Session - Country Proposals and Workshop Recommendations (Chaired by Dr. Theib Oweis and Dr. Zafar Adeel)

The main objectives of this session were to discuss the critical issues for water management and formulate recommendations for future action. A broad range of issues were prioritized in accordance with their regional importance, giving due consideration to the fact that priorities for natural resource management vary from region to region. The UNU programme was presented in this session along with proposals from Iran, Niger and Central Asia. The recommendations of the workshop can be summarized as follows:

Critical Issues

The critical issues for water and natural resource problems are summarized here:

· In the dry areas discussed during the workshop, there is a deterioration of natural resources, including water, biodiversity, soils (various causes such as salinization, wind erosion etc).

· The problems and issues related to natural resource management and conservation are often complex and interrelated. This requires a multidisciplinary approach to solving these problem.

· The problems occur at a variety of scales, ranging from international to local. Appropriately, the solutions must also be implemented at the respective scale. Such solutions should give due attention to upstream-downstream and highland-lowland interactions.

· The dry areas in the focus of this workshop suffer from harsh climatological conditions. Most importantly, there is a severe water scarcity that is getting worse due to rapidly-increasing population.

· In general, there is a lack of capacity to adopt more sophisticated options. This obviates two types of actions. Firstly, the solutions developed should be appropriate for adoption and utilization in developed countries. Secondly, new initiatives to build the institutional, infrastructure and human capacity should be undertaken.

· The governments have a critical role to play in natural resource management. This particularly manifests itself in the form of subsidies, over-/under-exploitation of  natural resources, and infrastructure for management of water resources. Pricing of water resources is another important element that has ramifications for financial resources available for infrastructure development as well as utilization/wastage of available water.

Priorities Issues in Central Asia

· Improvement and enhancement in water use efficiency and water productivity are critical. This can be achieved by adopting appropriate management practices. Water harvesting can play a key role in this respect.

· Salinization of soils is a critical issue and it impacts the land productivity. Existing water distribution systems and their inappropriate maintenance are partly responsible for a deteriorating situation. Water and wind erosion of soils is also an important issue.

· Due importance should be given to traditional and cultural practices utilized in agriculture and water resource management

· Proper rangeland management is crucial to avoid over-grazing and subsequent land degradation.

· The marginal areas in Central Asia have scarce availability of both water and energy. This indicates the need for capacity building and infrastructure development. Similarly, the human resources, such as scientists and technicians, have to be developed through an increased investment.

· Particular importance has to be given to information management and dissemination in this region.

Priorities Issues for West Asia and North Africa

· Increasing water productivity is critical – again water harvesting has an important role to play in this respect.

· The areas suffering the most are marginal areas, those lying at the periphery of productive lands and desertified areas. These marginal areas suffer from worst land degradation and lead to poverty and misery for the people depending on this land.

· Information dissemination is also a problem, but the situation is gradually improving. Development of networks at professional and societal level can help alleviate this problem.

· An effort has to be made to transfer the technologies from other regions suffering similar problems and adapt them to local conditions.

· In general, the quality of water available in this region is not good. Problems with high level of minerals as well as anthropogenic pollution impacts are attributable.

Approaches for Water Management

A number of approaches for water management are available. Some of the key elements for these approaches were discussed in this session:

· The water management approaches have to be multidisciplinary, multi-stakeholder. It is most important involve end-users, such as farmers, in development and implementation of activities.

· Scientifically-based policy guidelines should be developed for governments. The long- and short-term evaluation of environmental and socio-economic impacts of such policies should be a critical component of the policy development process. Also important is to consider demand management policies, rather than focus just on water supply side.

· Governments as well as communities should make efforts to maintain and improve existing facilities and infrastructure for water management.

· To maximize the water productivity, it is essential to improve and achieve a more targeted production of crops. 

· The traditional practices have been developed over centuries and are often best-suited to local conditions. However, due consideration should also be given to enhancement of indigenous and traditional management approaches, wherever applicable.

· A key element of successful water and resource management is building partnerships for joint action. These partnerships can be at the institutional or professional level; the scale can vary from local to international.

New and Innovative Approaches to Water Management

Several new and innovative approaches are available for water management; although their application requires caution and careful evaluation. Some of the key approaches discussed during the workshop are:

· Water productivity can be significantly improved through recently-developed approaches of water harvesting, supplemental irrigation and deficit irrigation. These technologies have been quite successfully tested at pilot scale and now require a broader implementation.

· A number of approaches are available for safe and productive use of recycled water in agricultural applications. Again, these have been evaluated at relatively small scale and require a more careful evaluation as broader-scale implementation schemes are developed.

· In conjunctions with recycled water application, emphasis has to be given to development of cheaper water treatment technologies that are suited to local conditions.










