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OVERVIEW

The United Arab Emirates (UAE) is located at the Southern tip of the Arabian Gulf. It has borders with the Arabian Gulf from the north and northwest, Saudi Arabia and Qatar from the west, Sultanate of Oman and Saudi Arabia from the south and Gulf of Oman and Sultanate of Oman from the East. The UAE is located between longitudes 22° and 26.5° North and latitudes 51° and 56.5° East. The total area of the United Arab Emirates is 83,600 km2 including a number of islands with a total area of 5,900 km2. The UAE coast stretches over a shallow marine area, with many islands and coral reefs. UAE can be divided into 3 ecological areas: North East mountain areas, sandy/desert areas and Marine Coastal areas. 80% of the area of the UAE is desert, especially the western area. The UAE has a tropical desert climate where years may pass with very little or no rain followed by few short-lived storms which may bring up to 65 mm of rain. Hence, infrequent rainfall gives rise to an annual average of 70 mm to 160 mm covering a period of 9 to 19 days of the whole year. 

The UAE lies across the Tropic of Cancer and therefore coincides with the area of the high radiation input with a monthly average of 664.9 to 798.4 mWh/Sq.cm during summer months. In addition, the area is semi-permanently dominated by subtropical high pressure cells. The subsiding air results in heating and prolongs the hot weather conditions. This keeps the annual average of temperature high and makes the area as one of the hottest areas of the world. 

Distinction between the four seasons is not clear. Generally winter is from December to February and may extend to mid March. Over 80% of the annual rainfall occurs during this period. The wind pattern is generally dominated by southeasterly overnight land-sea breeze circulating at 4 to 8 Kt. The daily mean temperature ranges between 18.2 to 22.5 °C, while the minimum night temperature may reach less than 5°C over inland areas. The daily mean Relative Humidity may range between 50 and 70%. In spring (April-May), rainfall is infrequent and is usually associated with isolated thunderstorms. Temperature ranges increase during this period where daily means of 26-28.4°C and extreme maximum of 44-47°C are not uncommon. The wind regime is mainly dominated by the land-sea breeze. In summer (June-September), the wind regime remains influenced by the land-sea breeze circulation. However, during the first half of June, fresh northwesterly winds may occasionally develop to relieve the very hot and humid weather conditions. Temperatures exceed 45°C in most days resulting in daily mean of about 32 to 37°C. Rain is rare and occurs as a result of the afternoon thunderstorm over the eastern high lands or due to isolated thunderstorm accompanying the rarely occurring sea breeze fronts. On very few occasions the Inter-Tropical Convergence Zone (ITCZ) may move northwards and give some rainfall over the area. 
The most settled weather conditions with very little rain prevail in autumn (October-November), especially in October. Temperature falls down during this time and ranges between 24°C and 29°C. 

WILDLIFE PROTECTION IN UAE:

In the early of sixties and in response to instructions by H.H. the President, a program for breeding of the Arabian Oryx was started. As a result, the number of the Arabian Oryx increased and added to the total number of these rare animals. Many scientific research activities on wildlife have been undertaken through: 

· The National Bird Research Center later became a unit of ERWDA. 

· Zayed International Program for Environmental Agriculture Researches. 

· Jeerneen Island Wildlife Reservation. 

· Fujairah Marine Reservation. 

· Sharjah Natural History Museum. 

· Sharjah Botanic Garden. 

· Sharjah Scientific Museum. 

· Jebel Ali Wildlife Reservation 

· Khour Dubai Wildlife Reservation. 

There are more than 54 species of mammals, 400 species of birds, 300 species of marine fish, 2 species of fresh fish and 400 species of plants in UAE, in addition to nearly 11 cetaceans, 67 reptiles, 13 snakes, 36 lizards. The number of terrestrial invertebrates species are between 5000 and 10,000. 

Dubai Declaration On Integrated Water Resources Management In The Arid Regions: 

The participants who comprised Ministers, senior government officials, representatives from UN organizations, the scientific community, the private sector, the media and NGOs, proposed that certain principles and considerations should be incorporated into the deliberations and resolutions of the World Summit on Sustainable Development in Johannesburg 2002 some of which are included in Dubai Declaration on Integrated Water Resources Management in the Arid Regions: 

· Water resources development should be based on optimal solutions for all users within 

· catchment basins. 

· National water resources policies require integrated strategies and plans for the conservation, risk assessment, and management of all sector allocations. 

· Further research and development is needed on non-conventional sources of water. 

· Better understanding is needed for the hydrological cycle in arid regions. 

· Comprehensive monitoring programs and data bases, linked to existing global observation and assessment initiatives, should be developed on transfers of water and dissolved solids within the hydrological cycle; hydrologic and chemical stresses; and the various uses of water in major catchment basins, in order to achieve demand-based, multi-stakeholder water management strategies. 

· Developed countries have a responsibility to meet their commitments to provide financial support to developing countries. 

· Public awareness, education and capacity building in the areas of monitoring, assessment and management of water resources should be strengthened. 

· Participatory approaches to water resources management should be promoted, emphasizing the important roles of all stakeholders, especially women. 

· The United Nations is the appropriate forum for the resolution of water related conflicts as well as for the elaboration of policies, guidelines and programs for water management at global, regional and national levels. 

Abu Dhabi Declaration On Agricultural Development And Combating Desertification: 

After taking into consideration the results of many researches, national programs and projects that are aimed to combat desertification and develop agriculture, the Ministers of Agriculture in the Arab Region declared their commitment towards taking the necessary actions that will support agricultural development and combating desertification which is included in some of the following points: 

· Cooperation and coordination among Arab countries for providing the necessary technical, legislative and establishment support. 

· Development of agricultural productive sectors and related sectors. 

· Facilitating policies and control procedures to prevent natural resources degradation. 

· Cooperation and coordination in preparation and implementation of national, sub-regional and regional plans. 

· Capacity building in different agricultural and environmental specialties. 

· Public awareness campaigns and development of educational curricula to increase awareness concerning agricultural development as part of sustainability of natural resources. 

· Encouraging and supporting research and investment in this field. 

WATER RESOURCES STRATEGIES AND CTION PLANS 

Economic development and population growth in UAE exert a great demand on water resources. Since UAE lack dependable surface resources, it relies on groundwater and desalination of sea water to meet these needs. Continuous population growth, the rising standard of living and expansion in agricultural and industrial activities led to increased demand for fresh water. 

It is worth noting that the total compound capacity in the state at present is about 420 Million-gallon per day, withdrawal from the ground water being at 113 Million-gallon per day. Rain is the main source of fresh ground water, since rainwater percolates directly into rocks recharging groundwater aquifers. 

Available statistics show that the amount of evapo/transpiration is more than 75% of the total annual rainfall, and that about 15% runs off to the sea leaving only 10% to recharge the aquifers. Abstraction of ground water is more than a thousand Million cubic meter a year, 79% of it being non-renewable, resulting in drying or salination of aquifers. 

To reach primary estimates of the quantity of desalinated water needed for the coming years, the amount of ground water which is withdrawn for the coming years should not exceed the current level which is 113 Million gallons per day. If it is assumed that groundwater withdrawal level during 1995 to 2015 remain at the same current level, then it can be assumed that the amount of desalinated water needed in future corresponds to the figures shown in Table(6) provided we take into consideration that: 

1. The actual capacity of desalination plants represents 75% of the compounded capacity. 

2. The compounded capacity decreases by 1% annually due to equipment depreciation. 

3. Groundwater withdrawals are at a constant rate of 113 million per day. 

The compound desalination capacity provides enough drinking water for the country currently, but in the year 2000 this capacity will not be enough and 36 Million gallons per day must be added, while in 2005, 95 Million gallons per day must be added to the compound capacity. 

It is worth mentioning that the water used for agriculture is free of charge while water for domestic use which is mostly desalinated water is subsidized by the state. The lack of adequate charges for water leads to over-consumption which in turn leads to the intensive use of ground water reserves and to the huge amount of wastewater. Sewage water is treated in sewage treatment plants and then used for irrigation especially in towns. The amount of sewage water increases according to the size of the town and its population. The production capacity of the treatment plants of the sewage water was about 108 Million cubic meters in 1995. The State experience in this field is considered as one of the pioneer practices in the Gulf Area. This water is subjected to tertiary treatment and it is used in landscaping in and around towns. Due to the increase in the amount of such treated water, studies and research are being done as to whether this kind of water can be utilized in irrigating vegetables and fruit trees or even injected into ground water. 

A great expansion took place in the field of agriculture in recent years to the degree of self-sufficiency in food, and export for some kinds of vegetables and fruits. The new economic policy which calls for privatization of this sector will lead to the use of an economic instrument which in turn will lead at the end to consumption control and conservation of water resources. 

KEY ISSUES IN WATER RESOURCES

The harsh arid climate of the UAE, with low annual rainfall, presents several difficulties for the sustainable supply of water. The UAE has one of the lowest national renewable water resource capacities, which on a per capita basis equates to 64 m3 per year, only of the order of 1% of the world average. To supplement the limited renewable natural water resources, overall water resources in the UAE include groundwater, desalination, surface water and treated wastewater. These sources are required to meet progressively increasing demands from agriculture, municipal supply, commerce and industry. The UAE has four main categories of water resources: 

· Groundwater. 

· Surface waters. 

· Desalination. 

· Treated wastewater. 

WATER DEMANDS

There are currently few data on which to base a rigorous assessment of some sectoral water demands. However, there is no evidence to suggest that at present there is any demand suppression in any sector as a result of perceived resource limitations. Water demands are dominated by agriculture, which accounts for the large majority of total water use, with smaller proportions used for municipal water supply and only 1-2% for industry. Demands for individual sectors are as follows: 

Agriculture And Urban Green Area Irrigation: 

Water consumption for use in agriculture is generally not metered, and therefore water demand data must be obtained by estimation. Agricultural demands are met very largely by groundwater abstractions, which reportedly were 800 Mm3/yr (482 Mgal/d) in 1997. This rate of groundwater abstraction is many times the estimated rate of groundwater recharge. The continual over-abstraction from the groundwater aquifers has led to a significant drop in groundwater levels and increasing salinity. 

In addition to conventional agriculture, treated municipal wastewater in the larger urban areas is reused for green area irrigation. This water use is entirely supply-led; depending as it does on treated wastewater availability. Given the predicted increase in development in the UAE it is likely that the available resource will increase and demand will tend to mirror supply availability. 

Municipal Demand: 

Municipal demands include domestic and commercial water consumption. Desalination provides the majority of this municipal supply. The total demand (assumed to be equivalent to actual quantity supplied) in 1997 was estimated at 248 Mm3/yr (149 Mgal/d) of which about 70% was met by desalination, with the remainder by metered groundwater abstractions. 

Few data are available on actual per capita consumption or on distribution system losses. However, using basic assumptions on water supply and population size, an average per capita consumption of about 260 liters per day is obtained. This represents a high individual consumption level. The pattern of the per capita consumption in terms of its individual components (drinking, bathing, garden use etc) is not known in any detail. 

Industrial Demand: 

The demand for water in industry, excluding cooling water, is currently relatively small. Total consumption in 1997 was estimated at 28 Mm3/yr (17 Mgal/d), equating to approximately 1 to 2% of total consumption. Industrial demands are predominantly met by desalination. 

Water demands are effectively totally met at present because there are no supply restrictions. Demands for groundwater greatly exceed replenishment rates and therefore the sustainable yield of the resource. The demands are met only at the expense of the continual depletion of the groundwater resource. These demands are met from the following supply sources: 

It has been estimated that installed desalination plant capacity will need to be increased to 

750 Mm3/yr (450 Mgal/d) by 2000, 850 Mm3/yr (510 Mgal/d) by 2005 and 970 Mm3/yr (580 Mgal/d) by 2010. The apparent objective of this program is to meet the demands of a fast rate of development and population growth, and for irrigation water to reach a reasonable level of self-reliance in agricultural production. 

However, there are clearly potential conflicting demands on a seasonal basis because of potential peak demands in the municipal supply and agricultural sectors. This factor, together with the high cost of desalinated water, implies the need for a major demand management initiative. 

DEMAND MANAGEMENT

At present there is no systematic demand management undertaken in the UAE, as water resources policy remains largely demand-led. Demand management includes a range of actions to identify and reduce the water demand where this involves excessive or wasteful consumption. These actions include: 

· Implementation of sustainable agricultural practices that minimize the use of water. 

· Control of distribution system leakage. 

· Reduction of personal consumption (without compromising standard of living). 

· Encouragement of water-efficient new industries and water conservation in existing industries. 

· Communication and awareness raising in terms of water conservation principles.

SUSTAINABLE WATER RESOURCES MANAGEMENT

At present the total water demand for all uses is met almost entirely by the over-abstraction of the strategic groundwater aquifer resource. The following sets out the main issues to underpin and define the elements of a sustainable water resource strategy. 

· Provision of suitable baseline data. 

· Quantification of the sustainable yields of natural water resources. 

· Identification of desalinated water production and distribution. 

· Quantification of existing demand on system. 

· Prediction of likely future demand on system. 

· Assessment of additional water resources requirements and economic feasibility. 

· Development and implementation of a demand management policy. 

· Specification of water resources objectives and targets. 

The first step in advancing the water resources strategy is to understand the present and likely future water resources and demand situation. This requires a baseline data set incorporating information on all of the factors influencing the resource–demand balance. The sustainable yield of the various natural water resources must be determined. The groundwater aquifers are key to this process. Careful consideration of the recharge capacity for all climate scenarios and any artificial recharge options will be required and average and critical period demand provision evaluated. To compute the overall water resources, natural water resources estimate has to be added to the potential availability of desalinated water.
Having established the water resources situation, a more detailed analysis of the existing demands is required. This could include, for example, information on location and volume of all groundwater abstractions, individual household or per capita water consumption and demands by industry. The assessment of losses from the distribution systems (mainly leakage), should be taken into consideration when calculating the demand and at the same time to enable an economic level of leakage control to be determined. A prediction of future demands should then include scenarios for progressive municipal, agricultural and industrial development. On the basis of an uncontrolled increase in demand for water, as is usual in totally demand-led systems, it is likely that the imbalance identified between demands and sustainable yields of resources will become progressively more severe without the provision of additional resources. 

Desalination has been identified as a potential option for bridging the resources deficit. Expanding the reuse of treated municipal wastewater for certain non-critical crops also appears potentially appropriate. However, in each case costs would be incurred in transmission of the water to the point of use. 

In evaluating options to support the increased demand for water it is important, therefore, to consider the true economic costs of water derived from different supply sources. This approach will be important when striking the optimal balance between supply augmentation and demand management. It will assist in defining a program to reduce demands to a reasonable economic level through adoption of best practice in water management in each of the water demand sectors. 

Once the baseline resource and demand issues are established, it may be appropriate to develop a strategic water resources model. The model would describe and define the resource options available, together with the demand pressures at any given time. An understanding and integration of the supply and demand variables could allow the development of a dynamic resource budget allocation model. The model could then be used for optimizing water resources allocation. Priority issues for the water resources strategy therefore include: 

· Planning and management of water resources. 

· Groundwater management. 

· Efficient use of water in agriculture. 

· Domestic and industrial demand management. 

· Sustainability of desalination. 

· Wastewater treatment and reuse. 

· Environmental protection. 

· Institutional capacity building. 

It is clear even from a preliminary analysis that the present demands for water greatly exceed the sustainable yields of the existing resources. The imbalance is very large in the case of use of groundwater in agriculture, where demands are at least six times the probable sustainable yield of the resources. Given this imbalance and the importance of water resources to many sectors, for a water resources strategy to be effective, its implementation will need to be coordinated at the highest level. 

NATIONAL ENVIRONMENTAL STRATEGY FOR WATER RESOURCES

The Water Resources Strategy seeks to improve the planning and management of national water resources through the development and implementation of a coordinated national strategic water management policy covering all aspects of water use. The main elements of the strategy are as follows: 

Planning And Management Of Water Resources: 

· Development of a coordinated national water management policy. 

· Development of legislative instruments to encourage water conservation. 

· Improvements in water resources management statistics. 

· Capacity-building in water resources management, in particular the participation of UAE Nationals. 

Groundwater Management: 

· Implementation of a national program to conserve groundwater and promote rational use. 

· Improvements in groundwater statistics including the documentation and licensing of groundwater abstractions. 

· Programs to improve collection of rainwater and use for groundwater recharge. 

Efficient Use Of Water In Agriculture: 

· Rationalization of water use in agriculture. 

· Programs to improve water use through: 

· Better identification of crop water requirements. 

· Changes in cropping patterns. 

· Improved irrigation practices and efficiency. 

· Evaluation of use of alternative water resources (such as treated wastewater) in agriculture. 

Domestic And Industrial Demand Management: 

· Improved programs for distribution system leakage monitoring and control. 

· Economic instruments to promote water conservation and to enhance cost recovery. 

· Studies of the pattern of domestic water use to identify conservation opportunities including use of more water-efficient equipments. 

· Promotion of water-efficient industry and discouragement of industry with high water use. 

Sustainability Of Desalination: 

· Research programs to assess the impact of increasing levels of desalination on the marine environment and optimize intake and discharge locations. 

· Develop national emergency plans for desalination plants. 

· Building of national capacities in desalination operations. 

Wastewater Treatment and Reuse: 

· Programs for construction of wastewater treatment plants in areas not currently served. 

· Evaluation of further uses of treated wastewater. 

· Setting of harmonized standards for treated wastewater reuse. 

THE NATIONAL ENVIRONMENTAL ACTION PLAN FOR WATER RESOURCES

The National Environmental Action Plan for Water Resources would implement the National Environmental Strategy for Water Resources initially through programs of strengthening of institutions responsible for water resources and of associated regulatory controls and by comprehensive monitoring and data acquisition programs. The plan would address the key priority of enhancing the planning and management of water resources through making the existing High Committee for Water Management fully functional. 

The need for effective water resources management in UAE to be based on an optimal blend of demand management and augmentation of resources is addressed in the plan initially through: 

· Creation within all water supply authorities specific departments with responsibility for demand management to enact policies and programs for distribution system loss control and legislative and economic instruments to promote water conservation 

· Investigation, and implementation where feasible, of augmentation of resources through enhanced aquifer recharge and potential use of alternative water resources such as expansion of the scope of reuse of treated municipal wastewater. 

· Assessment of the long term sustainability of desalination as the principal supply source for municipal water demands, including studies of the impact of desalination on the coastal environment and the possible use of solar power for desalination of brackish groundwater for rural areas. 

DESERT RETREAT IN FRONT OF THE INCREASING AGRICULTURAL LAND
The UAE first five-year development plan (1981-1985), included an important objective to increase the agricultural lands and forests. The then suitable land for agriculture was approximately 200 thousand hectares, which is equivalent to 2.4 % of the total area of the country. The development plan aimed at spending on development of agricultural sector 3673 million dirham. Out of these, 1382 millions dirham were allocated from the Federal Government, 752 million dirham of this to be spent on making water available and to establish modern irrigation networks. These investments are true combating desertification activities. The cultivated area increased from 32.5 to 43.6 thousand hectares during the period 1975-1985. In 1985 the cultivated land reached 68.3 thousand hectares (40,000 of it are forests). The cultivated land in the following years increased by an annual rate of 9.4 %. It reached 161.7 thousand hectares in 1990 (100,000 of it are forests), and 266,000 in 1995 (200,000 of it are forests), and 546,500 in the year 2000 (300,000 of it are forests). The rate of the annual increase in the cultivated land reached 14.9 % during the period 1985-2000. By the year 2000 the cultivated land reached 6.5 % of the total area of the country.

The increase in use of underground water in the UAE is a determining and the most important factor in deteriorating water quality, this is because the lack of cutting forests, or the increase of urban areas upon cultivated land. On the contrary, all development projects tend to increase and reform the cultivated lands. The Government realized the importance of, and monitored the shortage and the imbalance in the underground water. Financial resources were allocated to popularize modern irrigation practices. The high ranked authorities in the country are studying carrying a strategic plan to discover and develop the deep underground water, in addition to adopting the sustainable polices for the use of the underground water.

Scientific & technological activities relevant to combating desertification

Many scientific & technological activities were carried out in the UAE, resulting in greening

deserts, afforestration, planting nutritious productions for human being and animal feed. Such activities started with the formation of the country in the 70th of the previous century, before the execution of the convention of combating desertification. These practices give UAE an advantage when talking about combating desertification. UAE way in taking decisions relating to combating desertification is built upon a scientific base of researches, information systems and resources management & activities control. Other concerned parties and units in the country are carrying out many relating activities, according to their specialization. The big achievements in the agriculture field play an important role in reaching the ultimate goal of food subjective sufficiency. Many experiments were done to plant different types of fruits & vegetables using modern technologies for increase & improve of production. Those experiments have given good results when using technologies available in governmental research centers in Al Ain, Al Zaid, Al Hamarania & Kalbaa, starting from mechnization of palm pollination ending to examining the plantation of more than 30 kinds of wheat.

Traditional technologies & knowledge

Rational leadership of H.H. Sheikh Zayed Bin Sultan Al Nahyan, president of the country, in initiating a modern country with the attempt of achieving the harmony with the local environment and the conservation of the heritage and the traditional knowledge & traditions, so that to protect it from deformation. Along with the H.H. care and continuing directions for protecting the local heritage, widely spread centers, societies, protectorates, museums, interested clubs were formed such as Center for Studies & Documentation, Heritage & History Committee, Local Heritage Animation Society, Equestrian Clubs, Camel Racing Unions, Traditional Environmental Industries Centers and Local Groups for Artists. In March 1985, the Local Heritage Animation Society was established with the purpose of preserving & animating the heritage and traditional knowledge in order to be apparent for the consecutive generations to have an idea how their grandfathers used to live and to shade the light on the inherited traditions & knowledge. The same society has later one established Zayed Local Heritage Village, which is now representing a pioneer symbol providing old traditional life elements before recent development.

UAE residents are routed from different Arabian groups, where some of them used the “Traveling Badawi” style of live depending on breeding camels & goats, as most of them were settled using simple agricultural & plantation of palms in Liwa Oasis. On the coastal area, groups used to work as fishermen & practiced pearls hunting. In Al Ain Oasis, there are the groups practicing agriculture specially planting dates using underground water and Aflaj irrigation. In Northern Emirates where the rainfall is relatively higher, people practice agriculture through out the whole year. In Hajjar Mountains of Al Fujairah, agriculture is practices using the establishment of stages; where in Dubai, Sharjah & Galfar (Ras Al Khaimah), people are using the trade life style by boats & modern ships.

Early warning

Because of its responsibility towards securing lives & belongings in Air, Sea & Lands, Ministry of Communication is trying to know about the climate changes in the country. For that purpose, a project of forming an administration for metrology is being executed since January 1992, steering the national facility for Metrology & furnishes it with the modern satellites used for metrology. This project is now ready to provide metrological services for all social & economical development sectors through out the country. The National Facility consists of the main center for metrological predictions, center for metrological communication, a center of measuring metrology methods, a workshop for metrological systems maintenance & a general library for metrology. Ministry of Agriculture & Fisheries has 10 main metrological stations provided with more than 60 machines for measuring temperature of Air, land, water, humidity, directions & speed of wind, quantity of rain, evaporation. Also, there are 32 other stations for measuring rainwater quantities. All the previously mentioned stations & centers are used to monitor extremism in the climate elements specially temperature, rainfall & wind. Also Ministry of Agriculture & Fisheries undertakes monitoring the changes in grassing & agricultural vegetation cover & its directions.

