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Introduction

L

ocated in the temperate climatic zone, Central Asia undergoes very harsh continental conditions and all the area between the 50 and 30th parallels suffer to various degrees extremely cold winters and summer dryness.

Ten years ago, when the Soviet Asian Republics became independent, were put in open light the numerous environmental difficulties mainly linked to the misuse of water, ending in the so-called “Aral sea crisis”.

A large part of the Aral sea basin is provided with surface water gathered from peripheral mountains, which amounts to some 120 km3 per year (Létolle et Mainguet 1993), essentially concentrated in the major basins of Syr Darya and Amu Darya, to which are added the minor ones of Tedjen and Murghab in the South, and the Ili basin which feeds the Balkhash lake in Kazakhstan from the Chinese territory. In natural conditions, between 60 and 80 km3 per year flowed to the Aral sea, which established a near-equilibrium situation for this endoreic lake. On the other hand, lake Balkhash received about 15 km3 per year.

Due to heavy withdrawals for irrigation mainly since 1960, which take today almost 90 % of the river water, Aral receives presently only 5 to 10 km3 of drainage water and Balkhash 5 km3. The consequences often described are severe regression of the Aral lake by two thirds of its volume (and to a less extent, 20% of the Balkhash), with effects on the local water table, salinization and deflation on the shores and disappearance of the natural flora and fauna.

In the lower course of the rivers - for example Karakalpakstan on the lower course of Amu Daria - heavy irrigation produced salinization of soils, hydromorphism, and heavy pollution by salt, fertilizers and various chemicals, with subsequent deterioration of the quality of soils and of the underground aquifer (bacterial contamination and chemical toxicity) and impacts on crop productivity and the health of the inhabitants.

Even if many papers and reports have described all this in detail and some have proposed useful ideas about the solutions to overcome these negative effects, it appears unrealistic to consider the possibility to get the Aral Sea and Balkhash lake recover their previous state, essentially due to the fact that all withdrawn water will be in the future indispensible for agriculture, the products of which are food for the inhabitants and money revenue through export, at last for many decades to come.

Considering that the withdrawal of more than say, 70 km3 of water is an irreversible need for agriculture, present problems should be discussed at three scales: interstate scale, regional scale and the scale of local water quality.

Allocation of water between the States

Under the soviet regime, water from the mountains was dispatched between the Republics through a centralized system located in Tashkent, which gave place in the last 1980's to a BVO basin organization giving some freedom to the users. Since independance, Kyrghyzstan and Tadjikistan possess now the upper courses of the main rivers, that is more than 75% of the resource in surface water of the ASB, and can store it in a series of giant reservoirs in the higher parts of the basins. These States, poor in coal, gas and oil resources, rely on hydroelectricity, which they wish to keep for winter heating, whereas the needs of Kazakhstan and Uzbekistan are greater in summer for irrigation.  The multi-state agreement signed in 1996 is practically unapplied, due to commercial disputes between upper and lower countries (the last one occurred in may 2000 between Tadjikistan, Uzbekistan and South Kazakhstan, when the quota for spring irrigation for the “Hunger Steppe” cotton fields was not delivered).  Unexpected high floods of the Syr Darya in 1997 and poor monitoring of the dams in Ferghana led to reject several cubic kilometers of good water in the Arnasai depression, used as waste reservoir, from where it is impossible to get it back.

Very precise planning for a rational distribution have been brought up particularly by USAID to the governements concerned, specially for the dispatching of the water from the big Toktogul reservoir in Kyrghystan (10 km3  capacity) and on the lower course of Syr Darya.  Compensation for water and hydroelectricity from Kyrghystan in fuel, coal and alimentary products have been planned. Tadjikistan is also concerned for the Ferghana valley. However, the countries in conflict do not yet entirely agree on the terms of the proposed agreement.

An agreement exists for years between Uzbekistan and Turkmenistan for the supply of water from the Uzbek part of the Amu Darya to Turkmenistan. About half of the total flow of the river is used to supply the big South Karakum (ex-Lenin) canal and the Turkmen part of the delta. Difficulties will arise from Turkmenistan, as this country is presently extending the Karakum canal beyond Kazandjik to the eastern coast of the Caspian sea. Other problems will arise when Afghanistan will ask for its share part of the Amu Darya water, along the course of which this State has a long frontier with Uzbekistan and Tadjikistan; presently the withdrawals by Afghanistan are very modest.

Another problem is presently arising between Kazakhstan and China as the latter country has begun to increase its water withdrawals from the Irtysh and the Ili rivers, without any new agreement between the two States.

All these countries project to extend their agricultural production, for local use as well as for exportation, and it is to fear that many arguments will occur in the next future, without any easy solution.

Rational Use for Water at a Regional Scale

Most of the water is used for irrigation. Agriculture is the first water consumer with 40 to 50 % for industrial agrosystems, specially cotton, 20 % for hay and alfafa production for cattle, and 20 % for cereals and other products. Urban and industrial needs use about 10 % of the water consumption, and are not considered to increase much with time. The remnant 2 % are used by fisheries in natural or artificial lakes but this is a renewable resource. It is well known that everywhere in the former Soviet Union a large part of the water was spoilt through evaporation and leaks due to the poor state of the canal and pipe systems, and through excess irrigation. Experts have estimated the loss to be 40 to 50 % of the total available water. Apart of spoiling water, excess irrigation water has also negative consequences, hydromorphism due to poor drainage in this flat topography and pollution of the underground aquifers as well as of the surface waters. The cost of the rehabilitation of the irrigation system will probably reach about 20 billion dollars.

The drainage water system has also been largely neglected during the soviet time resulting in salinization and pollution due for a large part to the incompletion of the system and its failures, when it existed. A part of the collected drainage water is reused for irrigation, specially for forage, but leads to a further enhancement of underground pollution. The increase of salt content in river waters is mainly due to the rejection of primary and secondary drainage water in rivers.

The present policy is to drain all waste waters to closed depressions in the deserts, such as Arnasai, Ayakagitma, Sarykamish and more recently the Unguz in Turkmenistan, where they evaporate. A better technique is to spread this water in interdunal depressions and corridors of Karakum and Kyzylkum deserts, where it is hoped that it will favor the restoration of past endemic vegetation such as saxaul, tamaris and other halophytes, for future use as domestic fuel and cattle fodder. Halophyte cultivation is also considered.

Except the northern part of the Aral lake, which can be partly restored with a new dam (money from the world bank), the remnants of the Aral lake, for which no realistic rescue program is now considered, is also used now as a sink of waste waters. The present objective to transfer about 20 km3 per year water of the Amu Darya to some of the delta lakes such as Sudoche to be reactivated may help a little, but the Aral Sea is doomed to shrink each year a little more.

The Local Quality of Water

Central Asia always suffered from the poor quality of drinking water. An important factor of the poor health statistics is the fact that in the lower courses of the rivers, and around the cities, water is contaminated by a lot of chemicals together with pathogenic bacteria and viruses. Sewer systems and epuration stations are almost absent, even in large cities, and when they exist, only 10 % are efficient. In the villages, manure and human dejections percolate into the soil. The hygiene education is yet very defective.

To this problem of contamination is added the fact that drinking water is in many cases above all OMS norms : too much magnesium, sodium, nitrate, chloride and sulphate, heavy metals and pesticides. Here too, it is often difficult to find water, even from underground sources (boreholes), with the requested qualities.

In many cities, the municipal distribution system is obsolete and needs either rehabilitation or complete rebuilding. The lack of financial resources and an inefficient administration affect also some large cities which lack enough reserves to provide untreated or insufficiently treated river water during the summer shortage.

A number of programs of small magnitude have however been launched with international funds, the help of NGO's, and minor contributions of local and national authorities. The water system of the town of Bukhara is being rebuilt, and the Tashkent one repaired. In Samarkand, water shortages were general in summer 1998. Several regional programs have started for the region of Tashauz, Turkmenbashi, Chardzu, Khiva, the whole region of Karakalpakstan and Khorezm provinces (Urgench and Nukus), the region of Kzyl Orda and the Syr Darya cities (Kazalinsk, Aralsk), the region of Karaganda and Akmola, the new capital city of Kazakhstan.

Priority is given to the installation and the equipement for water analysis in the most important cities and the education of specialized technicians, the building or restoration of pipelines from unpolluted (or low polluted) sources, rivers or wells, the installation of local efficient tape systems, supply of bactericides (chlorine...) etc.  Campaigns for the building or restoration of sewer systems and waste treatment stations have also begun. Priority is distribution and sanitation of water for schools, maternity and ordinary hospitals. Teaching hygiene principles, water economy and savings are introduced in schools. But all these operations will ask for many years.

An important effort is necessary to teach the layman how to save water, as well for the domestic as for the agricultural uses.  As water is free almost everywhere, the question arose to pay for it, as well for home or for irrigation, specially because expenditures for a modern system will grow.  Some experts state that this is a great problem for the poorest citizens, specially rural population, for whom a water fee should represent a significant part (10 %) of their income.

Conclusions

A recent UNESCO paper (2) has given an interesting perspective of the way things should be transformed in 2025. It stresses the need for deep transformations beyond the water problems, of the present status of agriculture : 

a. shift the social status of farmers and herders through privatization, low-cost bank loans, private management products;

b. education relative to modern agriculture practices and technology, and also of management;

c. development of local industries for materials, equipment of all kinds of irrigation, drainage, chemical aids and products stockage;

d. favor the return to some sort of sensible nomadism in the less productive areas; and

e. simplify the administrative systems.

We think that the three first proposals should be discussed, on the contrary the proposals 4 and 5 should be among the first priorities. We think that the nomadism should be studied and developed with minor improvements.

On the whole, all aspects of the management of water in Central Asia involve immense difficulties.

Some of the countries of the former Soviet Union are attempting food self sufficiency (Turkmenistan, Uzbekistan), but the population is constantly growing, and even if a part of the agricultural land returns from industrial agriculture to food production (which constitutes a good part of the nations GNP - 40 % for Turkmenistan), it is insufficient.  On the other hand, hundreds of acres will have to be abandoned because of salinization, if impossible to cure, but may be used for grazing, with a low output of forage.

Although more than 100 km3 per year water are available for a population which will pass 40 million in a few years, the necessity to save water increases constantly. Therefore it will be necessary to turn towards more value-added productions, such as vegetables, fruits, and other less using water plants, such as sorghum and millet and also try to increase rain-fed agriculture, although their yield is rather unpredictable.  It is necessary also, as stressed above, to look forwards beyond the present situation.
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