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Preface by the Director-General of UNESCO to the publication
A Water-Related Vision for the Aral Sea Basin

Seven years ago, UNESCO was invited to assist in and provide expertise for solving problems
related to the shrinking of the Aral Sea, by the Governments of the Central Asian Republics. At
that time, in the early 199Os, the Aral Sea was presented to the world as an ecological and
social disaster of global importance, caused by irresponsible human intervention
in a fragile
natural environment.
It was also a time when the Central Asian States had only recently
become independent and had begun to change their economic and political systems.
These countries encountered difficulties
in supporting
their scientific institutions
during that period of profound transformations.
As scientific knowledge and technical knowhow are the basis for a11future development, UNESCO saw its first task as supporting the
scientists to enable them to continue their research related to the Aral Sea. Priority was given to
research in the Amu Darya and Syr Darya deltas into the Aral Sea. ‘Ecological research and
monitoring of the Aral Sea Deltas’, an ongoing project, began in 1994 with extra-budgetary
funds provided
by the German Federal Ministry
of Research and Technology.
This
multidisciplinary
project has SOfar supported 130 scientists from the Aral Sea region.
Since 1998, UNESCO has intensified its efforts to address water-related problems, including
social aspects of water use in the Aral Sea Basin, in a multi-disciplinary
context drawing on the
experience of the different sectors of the Organization.
UNESCO has also established a
Scientific Advisory
Board on Aral Sea Basin Problems (SABAS), whose members are
representatives of the scientific community of the region. They are invited not only to study
the problems but also to advise how to remedy them and review the water-related
development potential of the Basin.
UNESCO launched its ‘Aral Sea Initiative’ outlining future activities in the area during
its Executive Board session in November 1998. The first phase of this initiative, A Water Related
Vision for the Aral Sea Basin, is presented here. This document is based on contributions
from
the five Working Groups established in the Central Asian Republics. The Aral Sea Basin Vision
is also a contribution
to the world-wide
consultative project: Long Term Vision for Water, Life
and the Environment of the World Water Council. Views and information
from many
individuals,
scientists and NGOs have been received and analysed during the course of the
consultation process.
UNESCO aims to use the present Vision document as a basis for continuous and broad
consultation leading to actions in the Aral Sea region that Will help secure it a bright and
sustainable future. 1 wish to thank a11 those from the Central Asian Republics and from the
donor countries, The Netherlands, Canada and Sweden, who helped elaborate this Vision and
enabled UNESCO to present this document at the Second World Water Forum in The Hague in
March 2000.
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World water vision: its origin
and purpose

Over the past decades it has become gradually evident for those directly involved that there is
a chronic, pernicious crisis in the water world. The participants
in the First World Water
Forum in Marrakech in 1997 called for a World Water Vision to increase awareness of the
water crisis throughout the population and develop a widely shared vision of how to bring
about sustainable use and management of water resources.
The World Water Vision draws on the accumulated experience of the water sector,
particularly through sector visions and consultations for Water for People (or Vision 21), Water
for Food and Rural Development, Water and Nature and Water and Rivers. It draws on the
contributions
of regional groups of professionals and stakeholders from different sub-sectors
that have developed integrated regional visions through regional and national consultations in
more than 15 geographic regions. As the vision developed and evolved, more and more
networks of civil society groups. NGOs, women and environment
groups joined in and
contributed to the consultations.
The participatory
process that led to the World Water Vision makes it special. Since
1998, about 15,000 women and men at local, district, national, regional and international levels
have shared their aspirations, as well as developed strategies for practical action towards the
sustainable use and management of water resources. The recent availability
of Internet
communications
made such a consultation
possible in the short timeframe. This is not an
academic exercise. It is the start of a movement. Over the coming months and years
stakeholders Will develop action plans to implement the recommendations
of the World Water
Commission and the strategies presented herein.
The World Water Vision aspires to be an inspiration to women and men to overcome
obstacles and achieve fundamental changes. Its message is for everybody, particularly for the
leaders and professionals who have the power and knowledge to help people to turn visions
into reality. It challenges those directly affected by the water crisis to initiate action and to cal1
on their leaders to bring about sustainable water resources use and management.
The Vision recognizes that if sustainable water resources use and management is to be
achieved, people’s roles must change. The main actors Will be individuals
and groups in
households and communities who, with new responsibilities
for their use of water and waterrelated services, form are part of a collective strategy. Public authorities Will need to empower
and support them, and carry out the work that households and communities cannot manage
for themselves.
Water sector professionals
and environmentalists
Will provide
these
stakeholders with the information
they need to participate in decision-making
and help
implement their decisions. Al1 these groups working together cari achieve this Vision.
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I.

The shrinking of the Aral Sea has been presented to the outside world as a disaster of global
significance caused by irresponsible Soviet planners in the nineteen fifties and sixties, thus
warranting
massive international
assistance. Whether this reasoning was correct or not,
UNESCO was among the first to react substantially,
and in 1992 it offered to assist the
ecologists and enable other natural scientists of the region to continue their research in the
deltas of the Aral Sea.
The Aral Sea Basin extends over the territories of 7 courttries, namely the five Central
Asian Cour+es
(Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan,
and Uzbekistan) and
Afghanistan and Iran. Iran’s part of the basin is very small. However Afghanistan’s portion is
substantial and its contribution to the average annual flow of the Amu Darya is about 15%.
The problem with the Aral Sea cari be described simply thus: due to the increase in
irrigation within the basins of the contributing
rivers since the nineteen fifties, the Aral Sea
begun to disappear. The two main consequences of this increase in upstream irrigation were,
an increase in agricultural production and a disastrous lack of fresh water downstream in the
deltas and the Aral Sea itself. The latter leading to deplorable social and ecological conditions
for the people that chose to remain in the area near the Aral Sea.
The countries in the Central Asian region, that is Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan
and Uzbekistan
became independent
in the early nineties. Except for
Kazakhstan, about 90% of the territories of the four other countries are within the basins of the
two main rivers, the Amu Darya and the Syr Darya. In Soviet times there was one system of
distribution
of water to the different regions and other distribution
systems for energy, food
etc. After independence, the Heads of State decided that the water distribution
and allocation
system between their countries would remain in force. They did not make such agreements
regarding other resources such as oil and gas. Not surprisingly,
some friction is coming to the
surface quite frequently due to different interests and possibilities. People in such cases tend to
try to prove that there is not enough water in their country.
During the 29th General Conference of UNESCO in October 1997 the Governments of
the Central Asian States asked the UNESCO Secretariat to give advice on how to deal with the
Aral Sea crisis. This advice was to be independent from the normal decision making structures
in the different countries yet participatory.
TO meet these requirements UNESCO established a
scientific advisory board SABAS, the Scientific Advisory Board for the Aral Sea Basin, within
the UNESCO organizational
structure SO that the scientists from the different countries could
give advise to UNESCO on a persona1 basis The members are appointed by UNESCO as
individuals.
The Director General of UNESCO, in a speech to the 155th UNESCO Executive Board in
Tashkent in November 1998, called for a positive look into the future and the development of a
long-term vision for the Aral Sea Basin.
The essential approach of UNESCO consists in encouraging
an optimistic, but also
realistic vision of the future of the Aral Sea and its basin, which would counter the pessimistic
attitudes, and lack of hope which are prevalent at this time. The regional vision, which has
been prepared with the co-operation
of the scientific institutions
of IFAS, fits into the
development
of the Long-Term
vision for Water and the Environment,
a world wide
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UNESCO-hosted

action in the context of the Second World Water Forum, scheduled for March

17th to 22”d ,200O at The Hague, Netherlands.
The Principles upon which the preparation of the Aral Sea Basin water related Vision is
based are as follows:
The best knowledge about the region and the most knowledgeable
people are in the
region itself.
Scientists in the region have the best knowledge and insight to prepare a vision and as
individuals they are the most open to new ideas.
Considering the potential of the region, it is considered that the pessimistic attitude
about the Aral Sea Basin is unwarranted
and counterproductive.
Therefore the vision
exercise should point to a positive future.
The future is to be seen in the first place as the product of the Will and the work of the
present generation and not as something that is imposed from outside or the result of the
unavoidable course of history or fate.
Because a11the five Central Asian States are members of UNESCO, UNESCO is regarded
in this exercise as part of the region, thus not as an outside organization.
The UNESCO structure is to provide an administrative
and political free framework to
facilitate collaboration
and co-operation.
It is neither help, nor assistance, nor coordination, nor technical co-operation between different institutions. The preparation of
the vision is an experiment in working together as individuals.
Emphasis is to be given to the development of individual
responsibility,
to realism, to
meaningful
information,
to stating and explaining
purposes and objectives in an
understandable
way, to discussions with the ultimate clients, to communication,
to
changing mentalities, etc.
The problems and solutions of the Aral Sea Basin are seen in a regional context. Thus the
vision Will be regional and not differentiated according to countries. This is to show that
together through regional co-operation the problems cari be solved to the satisfaction of
all.
The vision aspirations and goals Will be people oriented and basic. Thus it Will be easy to
start the vision exercise with a consensus on the objectives to be reached by 2025.
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The administrative

framework

for the preparation

of the vision is as follows:

I

UNESCO
Secretariat
Vision
Project
L

Kazakh Working

Group

Kyrgyz Working

Group

Tajik Working

Group

Turkmen Working
Uzbek Working

Group

_

Group
1

Scenario testing
with SIC.ICWC
using Globesight
l

I

Water-Related Vision for
the Aral Sea Basin

r
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The timetable of the preparation

of the vision was as follows:

October 1997

During the General Conference, a meeting with the representatives
of the
five Central Asian Countries on what could be done about the Aral Sea
crisis.

January 1998
Almaty, Kazakhstan

Establishment of the Scientific Advisory Board for the Aral Sea Basin
(SABAS) with members from the Aral Sea basin countries appointed on a
persona1 basis by UNESCO upon recommendations
by the UNESCO
National Commissions.

September 1998
Almaty,

The SABAS made the plan for the preparation

November 1998
Tashkent, Uzbekistan

The Director General of UNESCO, in a speech to the Executive
launched the UNESCO Aral Sea Basin Initiative.

February

National Groups for the preparation of a regional vision were established
during meetings in the respective countries. The groups prepared draft
visions.

to March 1999

of a long-term

vision.

Board,

Aprill999,
Tashkent

One week training course on scenario development and testing. Chairmen
of the National Groups discussed a first draft of the vision document.

May 1999
Almaty,

Delegations of the National Vision Groups prepared new versions of their
contributions
and met to work on the draft vision document.

June 1999
Bishkek, Kyrgyzstan

SABAS discussed the draft regional vision document (as it was presented to
the Vision Management Unit at the end of June 19991 and discussed the
planning to finalize the document.

October 1999
Tashkent.

The possible water related futures given in the Vision Document were
tested regarding their feasibility
during a two-week workshop organized
co-operation with SICIICWC. One day Meeting of Group Chairmen.

February 2000
Ashgabat, Turkmenistan

“Water and Peace in Central Asia” workshop, organized in co-operation
with IFAS, where the Vision document was presented to the water related
Ministers of the five countries.

March 2000

Presentation of the Aral Sea Basin Vision
in the Hague.

in

at the Second World Water Forum

The Aral Sea Basin Vision was therefore to be optimistic and voluntary
in the sense that
emphasis is placed on what the people in the region want the future to be and what they cari
do themselves. It had to be based on the needs of individual
people such as drinking water,
food, security, health, shelter, wealth and a healthy, interesting and stimulating environment.
These universal requirements made it possible to see the region as one unit, instead of dealing
with targets specific to the individual countries.
One of the main questions the vision has to answer is: Will there be enough water for the
development of the basin in terms of human aspirations? If there is, then there is no reason for
conflicts over water to occur.
A consensus, among the regional groups that drafted the vision document, was reached
very early on the right hand side of the following table ‘Possible Goals for 2025’. This table in a
somewhat revised form became later the goals for 2025 as given in the chapter the Vision for
2025.
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Possible goals for 2025 to be used as a basis for testing the feasibility
Long Term Vision for the Aral Sea Basin
Child Mortality

fchildren

below 5 years of age per 1000 births)

Life expectancy

at birth in years

of the Water Related

Present
Situation*

Future
Situation

45-109

<30

65-69

>70

2200-2800

>3000

Average water use per hectare in cubic meters for wheat, net,

5000

<3200

Average water use per hectare in cubic meters for rice, net,

30000

<14000

Average water use per hectare in cubic meters for cotton, net,

12000

<8000

40

>75

50

>70

45

cl0

10

>20

Coverage of piped water supply in urban areas, in % of people

BO-93

>99

Coverage of piped water supply in rural areas, in % of people

26-75

~-60

People served good water quality

of biological

standards,

urban, in %

40-60

>80

People served good water quality

of biological

standards,

rural, in %

20-40

~-60

Average availability

Water application
Efficiency

of food calories per inhabitant

efficiency

in % in the field

of water distribution

% of irrigated
Water available

area salinized

per day

to the fields, in %
(medium

for the environment

and highly

salinized)

in cubic km per year

*Note: the present situation data are either ranges in estimations or variations between the countries, or a combination of
both.

The information in the column called present situation is not agreed upon by everybody.
In the following chapters the present situation is extensively discussed and it is evident that
different, often conflicting, figures describing the present situation exist.
Theoretically, it would be best to develop a visionary idea and test it with scenarios and
retum to adapt the visionary idea and thus iteratively corne to a realistic idea of the future. In
the case of Central Asia, the development
of scenarios was often used as an excuse for
avoiding discussion on what is desired and it prevented thinking about the future as a thing
construct voluntarily.
The scenario development
was thus
you cari,, at least partially,
postponed to the end of the exercise and was used only to test the realism of the vision itself.
Any where in the world, but especially in the case of Central Asia, the future cari not be
extrapolated from the past. The economy has declined since independence.
For example,
industries, agricultural production, scientific research, municipal services and investments in
land improvement
have a11 decreased. Therefore the development
of a business as usual
scenario, using the word scenario meaning a possible future, would give an impossible
situation and is not used here.
There are clearly different possible futures and this Aral Sea Basin vision document
describes three different future possibilities.
The first one is a possible future in which no efforts are being made to improve
agricultural
productivity
and without investments being made in the field of agriculture or
industry. This is the kind of future when there is no wish to take the future seriously and no
clear effort made to improve agricultural productivity.
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A second possible future is based on giving priority
to agriculture
and on the
exploitation of natural resources for export to finance agricultural development.
The third possible future is one in which agriculture and industry are both supported
and promoted by the govemment.
The difference between the second and the third is in the -limitedmeans the
govemments cari make available in the next 25 years for investments in improving agricultural
productivity
and for improvements
in the industry and services related infrastructures,
including education, and research and development. For each of these possible futures the
water needs for the basic human needs are determined.
One particularity
of the Central Asian Region is that it has very few people over an
enormous territory. One part is high mountains,
one part is steppe and desert where
agriculture is only possible through irrigation and that is the area of the Aral Sea Basin, and
another area is north Kazakhstan. While water is indeed a limiting factor for food production
in the whole of the Aral Sea Basin, north Kazakhstan, which is not part of the basin and where
rain fed agriculture is prevalent, could eventually produce sufficient wheat for everybody in
the five countries.
This possibility of food imports being able to replace the use of irrigation for feeding the
population is not considered a reason to abandon the preparation of a water related vision. Al1
Govemments are in principle in favour of an economically
and socially prosperous rural
population
as being a positive stable factor in the political life of a country. Therefore a
Government Will go as far as it is financially
and politically
possible to support economic
activity in rural areas.
The economic potential of the countries to prepare for the described future is discussed,
but not modelled in any way. There are three reasons: firstly, the World Bank country reports
are generally positive as regards their potentials; secondly, international economic institutions
do not think one cari forecast the economic future with any precision, and thirdly it is
considered that basic needs cari and have to be met, even when the economy is not as good as
one wishes. That is to say, even with a low GNP per inhabitant, govemments cari create the
conditions which make the provision of safe drinking water and sufficient food possible.
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Il.

Vision summary

The vision for the situation in the Aral Sea Basin for the year 2025 is that water Will be
managed in such a way that the objectives in the table thereunder are reached.

Water related long term vision for the Aral Sea Basin
Possible goals in the Water Related Vision for the Aral Sea Basin

Targeted thresholds

Health
Child Mortality

Rate (Children

Life expectancy

at birth in years

below 5 years of age per 1000 births)

< 30
> 70

Nutrition
Average availability

of food calories per inhabitant

per day

> 3000

Environment
Water available for the environment

in cubic km per year

> 20

Wealth
Increase of income per person in purchasing
year 2000

power in m-ban areas as a factor since the

> 2.5

Increase of income per person in purchasing
year 2000

power in rural areas as a factor since the

> 3.5

Agriculture
Average water use in cubic meters per ton of wheat

< 1000

Average water use in cubic meters per ton of rice

< 3400

Average water use in cubic meters per ton of cotton

< 1900

% of irrigated
Drinking

area salinized (middle and highly salinized)

< 10

Water supply

Coverage of piped water supply in urban areas, in % of people

> 99

Coverage of piped water supply in rural areas, in % of people

> 60

People served good quality water by biological

standards, urban, in %

> 80

People served good quality water by biological

standards, rural, in %

> 60

for 2025
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III.

A.

Background and need for
preparing a vision

Why a vision?

A vision is a practical picture of the future we seek to create. It is an image of a future that cari
be achieved and is worth achieving. Just as thought stirs action, vision generates our world. A
vision cari contribute to trends, as well as respond to them. It cari create new trends we want
and prevent those we don’t. A vision provides a sense of mission and an enduring foundation
for strategies and actions.
Planning from a vision requires having a different mindset as compared to planning
from today to tomorrow. Planning from a vision demands working backward from it, before
making strategies. A vision concentrates on ‘where we want to be’ as a starting point rather
than on ‘where we are’. Therefore it helps identify the changes needed to make this future
possible.
Defining a vision as ‘where we want to be’, immediately raises the question about which
changes in attitudes and approaches are required to accomplish what is expressed in the
vision. These changes, in turn, are reached through specific goals. These, in tum, form the
basis for strategies, of which plans are based, or ‘how to get there’.
Schematically, as given in the document ‘VISION 21’ (A shared vision for water supply,
sanitation and hygiene and a framework for future action, Reviewed version, 30 July 1999,
Stockholm) the process is as follows:
vision>

B.

Socio-economic

changes> goals> strategies>

plans> actions

objectives

It is tempting to try to find a method which would enable us to optimise the happiness of
persons individually
and collectively.
We could then include items in the vision such as
comparative income distribution, sense of belonging, opportunities
for individual
physical and
cultural development, gender equity, employment, etc. Al1 these items are very important for
individuals,
but it is not possible to create a single objective function of the well-being of a
region or the people in a region collectively.
On the other hand, it is possible to identify factors, which Will contribute to this well
being and which cari be influenced
by govemment
action directly, whatever form of
govemment there may be. These are in fact rather physical parameters such as: health, food,
security, shelter, environment and wealth.
A vision may be somewhat vague, as it refers to a future more or less a generation away
(2025) but it is better to relate it to quantifiable parameters, SOthat progress may be measured.
This does not only permit more realistic planning, but also increases confidence in the ultimate
success of the endeavour and keeps the objective clear and visible, and importantly
allows
accountability.
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This does not mean that intangible matters such as culture are not important, on the
contrary, but the other factors are even more basic, as was stated by Lao-Tse in the
TaoDeChing:
In this way the sage cares for people:
He provides for the belly, not for the senses,
He ignores abstraction and holds fast to substance.

Therefore the indicators that are introduced and analyzed in the following sections are related
to basic factors such as health, food, security, shelter, environment and wealth.

1.

Improvement

of health

Health is defined as optimal well being. For a water related vision this implies in the first place
the absence of water borne illnesses, in particular
the absence of intestinal and other
contagious illnesses caused by unsafe water supply and lack of sanitation.
A very good measure would theoretically be the number of days people are absent from
school or work due to these kind of illnesses. These data are however not available.
The most practical indicators for the health of the populations in Central Asia are: ‘life
expectancy’ and ‘mortality’ in the age group of 0 to 5 years. Of these two, Child mortality is
probably the best indicator for safe water supply because it refers to the most vulnerable group
of the population. This indicator is expected to reflect earliest improvements in water supply.
Child mortality, indicated as the number of deaths in the age group of 0 to 5 years per
1000 births, is closely related to the level of education of the mothers, the availability
and
affordability
of medical tare, nutrition and in particular the quality of drinking water. The level
of education is uniform in the region and better than in most other countries. Nutrition does
not seem to be a great problem over the region as a whole, but it is certainly an aggravating
factor in some areas. A complicating factor is that the system of medical tare has changed, thus
Child mortality is not an absolute indicator for safe water supply in the region.
Infant mortality, that is the mortality of children between 0 and 1 year, is a good
indicator, of the education of the mothers, including pre-natal preparation, and the availability
and affordability
of medical tare. The difference between Child mortality and infant mortality
would thus in principle be an even better indicator of safe water supply and safe use of water.
TO summarize, to improve the health situation in the Basin as a whole water supply Will
be one of the major factors, and if the primary objective of safe water supply is in the first place
to lower Child mortality
and if Child mortality
statistics improve then the water supply
situation cari be considered to be acceptable.

2.

Having

sufficient

food

Sufficient and good food is an essential element for good health. One indicator could be the
relative number of people that are undemourished.
Fortunately this does not seem to be a
relevant indicator in Central Asia as a whole. Another related health indicator could be life
expectancy at birth, but this parameter has too many other variables than food alone and
changes too slowly to be useful for vision or planning purposes. Life expectancy as an
indicator for nutrition adequacy Will therefore not be used.
We know however how many calories, and in what form, individuals
need on average
to sustain a healthy and active life. There are differences in the world according to climate and
culture. There is of course much more involved in healthy nutrition then calories, but the
reasoning is that if sufficient calories cari be produced with the available water and land
resources , then there is also sufficient water to produce everything else needed to sustain a
healthy life.
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The emphasis is kept on water. For that purpose the food question is further simplified
and the production
of cereals is taken as the determining
factor for the water needs of
irrigation as regards to food.
Whatever the scenarios that one could imagine, the population should have enough to
eat. The necessary food should therefore be available and in the vision that is assumed to be
the case. The socio-economic objective for the future would then be the capacity to produce as
much food as possible in the region.
FAO food availability scenarios for 1990 and 2020 are as follows (Internet early 1999):
1990

Region

2020
Baseline

Low
Population

In calories per day

Low

High

Investment

Investment

in agriculture

agriculture

World

2773

2888

3038

2752

3026

Developed

3353

3537

3630

3497

3604

Developing

2500

2814

2966

2656

2972

South America

2772

3054

3166

2900

3216

2053

2136

2301

2018

2229

Arab States

2988

3301

3405

3079

3474

Asia

2500

2999

3155

2825

3183

Sub-Saharan

Africa

The aim for the Aral Sea Basin should be a minimum
2025.

of 3000 calories per day per person for

The calorific value of white milled rice is 360 ca11100g
The calorific value of wheat is 344 cal/100 g
By comparison, the calorific value of potatoes is 85 cal/100 g

Globally the losses between the field and the table are estimated to be 10%. Thus 3000
calories per day is equivalent to about 920 grams of wheat. This cari be regarded as a
reasonable indicator for food sufficiency, when evaluating water and land resources needed to
produce this.
More then anything else, the total amount of food to be provided is directly proportional
to the total number of people to be served and the population in Central Asia is certain to keep
growing for a long time. The necessary increase in food production Will therefore require a
major effort, including finances for investment and management of both land and water.

3.

Guaranteeing

security

The first water related security factors are floods and droughts. Loss of life and destruction of
property due to floods are rare in the region, with the exception of Tajikistan. Everywhere in
the mountainous areas mudflows cari be very destructive. Even Almaty has experienced such
phenomena in the past. Devastating floods may also occur due to the destruction of natural or
man-made dams by earthquakes and rockslides into lakes. These catastrophic events cari not
always be avoided, but losses cari be minimized and plans and contingency measures should
be available for this.

in
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The rivers are mainly glacier fed, thus although there are dry and wet years, the river
flows are never SO low that one could speak of catastrophic droughts. The steppes cari
experience droughts leading to loss of income from pastoral activities, but this cari not be
regarded as a water related calamity for the purposes of this Vision.
Security is also the absence of conflicts that may involve physical aggression. This means
the absence of civil unrest based on conflicts about water within a country and the absence of
international tensions about shared water resources, which could escalate to confrontation.
Following the Helsinki rules ‘international’
water resources should be used ‘equitably’.
This is a rather vague concept, but it makes it clear that there are no clear rules and thus no
clear rights on water resources by any one riparian country. It therefore implicitly emphasises
the need for co-operation and agreed management.
Upstream countries must to be aware that the downstream
countries cari not be
withheld the water they are used to receive every year and downstream countries have to
accept that upstream countries also have the right to use the water. In general it cari be said
that changes in the flow regime should be discussed before they are implemented.
The Vision Will not attempt to define what is equitable or reasonable use of the water. It
Will assume that if there is an agreement on annual quantities, distribution
of flow over the
year and basic quality parameters, and when there is a structured resolution process available
which provide a forum for differences of opinion to be discussed, then security is guaranteed.
This is to be the case for both the Amu Darya as well as the Syr Darya river basins.

4.

Securing

shelter

Protection against the natural elements is a basic human requirement. Normally this shelter
aspect has no direct relevance to water. An exception is the need of energy for heating in
winter and cooling in summer. For the Aral Sea Basin region the most critical need for energy
is for heating in winter. From the water perspective this is particularly
relevant to the
generation of from hydropower.
If hydropower
is considered to be the preferred source of energy generation in winter,
the storing of water in summer and the release of water in winter has an impact on the
availability of water downstream for irrigation in spring and summer when the crops need the
water most.
Two following conflicting requirements have thus to be met. An adequate quantity of
water must be available for irrigation in spring and summer and the energy requirements for
heating in winter must be secured too. Expressed in this way, it is obvious that energy needs
for heating in winter cari also be met from other sources. However, this Will entai1 additional
costs.
For the vision, the following reasoning is applied:
as long as the food requirements cari be met in the region, the use of water in winter for
hydropower
generation is fully acceptable. When this is not the case, the food requirements
must have priority and the energy needs in winter have to be met using other resources. The
extra cost involved cari be imputed towards food production.
However when this extra cost is becoming higher than the cost of importing food, it may
be envisaged to import food and permit the energy to be produced from hydropower
in
winter.
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5.

Safeguarding

the environment

Water is a basic element of the environment. In the case of manageable water resources, the
emphasis Will be on rivers, lakes and wetlands.
In the Aral Sea Basin, the largest
environmental
water user is the Aral Sea and its deltas. If enough water is left for the deltas
and the Aral Sea, the rivers Will also have enough water (not taking into account for the
moment the quality aspects) for a more or less normal ecological life of both the aquatic and
terrestrial (riverine forests) ecosystems.
There is a regional agreement for leaving sufficient water to be discharged into the Aral
Sea. The agreement of 1998 stipulates that water use is to be reduced by 1.5% per year until in a
normal to good year 20 cubic km cari be left for ecological use. This ecological discharge
component may be reduced to 20% of total available resources if there is a hydrological
less
than average year. For the vision the availability
of 20 km3 of water per year for ecological
purposes is considered to be a realistic and already politically accepted target value.
The environment is certainly more than securing water quantities alone. The quality of
surface and groundwater
is also important. In the vision, no specific indicators for water
quality are proposed. A general indicator is that everywhere in the basin the water quality
should be such that with current technologies it should be possible, for a reasonable price, to
produce good drinking water. The biological quality is at many places very bad and this cari
only improve with the treatment of waste waters. The indicator in this case is the number of
people in the basin connected to proper sewerage systems.
The use of pesticides and the occurrence of heavy metals has diminished considerably in
recent years. As a goal one cari take the attainment of the guidelines of the European Union for
surface and groundwaters.
The most important environmental
problem is soi1 salinity and in particular soi1 salinity
caused by rising groundwater
tables. A particular aspect of this problem is the damage this
may cause to cultural heritage monuments. The percentage of irrigated areas which are highly
and medium salinized cari be used as an indicator.

6.

Increasing

wealth

Wealth is defined here as the capacity to buy goods and services. The best indicator is probably
the Gross Domestic Product per capita.
As far as water is concerned, the requirements
of the economy refer primarily
to
irrigation of agricultural cash crops, and secondly to industry, mining, and energy production.
Water requirements
for industry are very dependent on production
processes and
therefore cari be reduced by re-cycling. However the flexibility
of water requirements
for
irrigation is much less and for that reason, irrigation water use is the determining factor in the
relation between water and the economy.
A particular case concerns hydropower.
If hydropower
is produced for selling energy
outside the country or to specific private industries and the water used cari not be used by
other potential users such as irrigation or the environment,
then the water going through the
turbines is considered to be a consumptive use for the production of wealth.
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IV .

Identification of the major
variables that need to be taken
into account

Following the socio-economic objectives identified in the previous
elements cari be identified as shown in the following table:
Socio-economic

Safe drinking

Health

water

Water supply systems in ruban areas

Y

Quality

water in urban areas

Y

Water supply systems in rural areas
Quality of supplied water in urban areas
Sanitation in urban areas
Sanitation in rural areas

Y
Y
Y
Y

Water

Quantity

of available

water

Y

Land

Quantity

of available

water

Y

Energy

Seasonal availability
of water
Productivity
per ha
Water use par ha
Irrigated area
Salinity of land
Fertility of the land
Efficiency of water use (minimum

Food
Medical

Food

Natural

Security

Important in
Vision ?

Water related elements

Elements

goals

chapter, the related water

tare

disasters

of supplied

lossesl

Floods and droughts

Interna1 conflicts

Equity of water distribution

within

country

International

Equity of water distribution
basins

within

the

conflicts

Shelter

Energy for heating

Hydropower

Environment

Physical natural env.

Ecological

Cultural

Water needs for parks and monuments,

environment

Industrial

Wealth

given:

availability
water needs

Hydropower

Services

Water for services
production

etc.

Water needs for indus@

Energy production

Agricultural

In the following

production

Y
Y
Y
Y
Y
Y
Y

for the sale of energy

Water needs for cash crops

text the methods of reviewing

Y

Y

each of the water related elements are
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A.

Water for health

The health indicator chosen is Child mortality, which is the number of children that die before
the age of five years per 1,000 live births. (Infant mortality is the number of deaths per 1,000
live births in the first year of life)
It is assumed that improving
safe drinking water supply Will have a direct positive
influence on public health and Will decrease Child mortality. It is also taken for granted that
safe water supply systems cari only be fully effective, if they are accompanied by safe
sanitation systems.
The following elements are relevant:

1. Water supply
The indicator
apartments.

2. Quality

systems in urban areas

is the % of people connected to piped water supply

of supplied

systems in their houses or

water in urban areas

Drinking water must be wholesome and palatable. Accordingly
it must be free from disease
producing organisms and poisonous or otherwise physiologically
undesirable substances.
Most dangerous are enteric fevers traceable to drinking water supplies. Examples are
typhoid fever and choiera, paratyphoid
fever, bacillary and amoebic dysentery and hepatitis.
Dri&ng
water needs to be practically free from these pathogenic germs. This is a minimum
requirement and cari be tested without expensive chemicals or equipment.
The pathogenic germs are brought into water bodies through human excreta. The
indicator normally taken is a bacterium ‘E. Coli’. The number of E. Coli bacteria is to be
minimal in water supplied to a population. The indicator that cari be used is for example: when
10 ml standard samples are examined, not more than 10% show the presence of coliform
bacteria. If that norm is not reached, or tests are not made regularly, then the water must be
considered unsafe.
It is likely to be more difficult to reach the goal of absence of pathogenic germs in
summer than in winter. The indicator is the number of days in a year that there are no
pathogenic germs in the water. However it is to be noted that if water is unsafe even for only
short periods in the year, the danger to public health is still large. Therefore if a public water
supply has 300 days of safe water supply, then the water supply of that settlement must still be
considered unsafe.
The water is also considered unsafe if the pressure in the piped system is insufficient
and not continuous.

3. Sanitation

in urban areas

Sanitation is considered good enough if waste waters evacuated from dwellings through a
system of pipes and discharged in such a way that there is no possibility of people becoming
contaminated.
The indicator is the % of the number of people that are connected to a
wastewater collection system and where the waste water is disposed of safely. In most cases
this implies that a wastewater treatment facility exists and is operating correctly.
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4. Water supply

systems in rural areas

The question is: do the people in the rural areas have the possibility to obtain safe water for
drinking. Many people in rural areas are connected to piped water supply, and this is certainly
the best way but this is not always possible or even required.
It is certainly not practical to provide each nomadic family with safe piped water supply.
If each village would have safe water, me nomads could obtain water there if no safe water cari
be obtained from natural sources. This implies however that water supply schemes should
account for these non-resident customers.
The indicator for water supply systems is thus the % of people in organised settlements
connected to water supply systems.

5. Quality

of supplied

The quality indicator

6. Sanitation

water in rural areas

is the same for urban as rural systems

in rural areas

The indicator is in principle the same as for urban areas, except that in many cases the waste
water facility is private and located on individual
properties. There is no easy way to measure
the effectiveness of such systems.

B.

Water for food

Food is a product of land and water; and both have to be taken into account simultaneously.
In
the prevailing climate, food production in Central Asia is only possible using irrigation, with
the exception of northern Kazakhstan and the pre-mountainous
and mountainous regions. In
the Aral Sea Basin as a whole, there is more land available than there is water to irrigate these
lands.
The steppe regions are very suitable for husbandry, and food in the form of meat cari be
produced there. An increase of yield per ha in the non-irrigated
areas for husbandry is
certainly possible, but major water management is not relevant here. On the other hand fodder
is produced on irrigated fields for winterfood for animals.
Agricultural
production
in future has to increase to feed the growing population.
However, the increase in food production must not be synonymous with an increase in water
use, in fact. the amount of available water for agriculture is likely to decrease somewhat.
Improvements in food production are therefore only possible if productivity
per cubic meter of
water is increased.
Water use depends on what trop is grown. More water is needed per metric ton of rice
than for the production of one metric ton of wheat.
The indicators proposed here are the amount of water needed to grow a ton of wheat
and a ton of rice, including the water used and lost in the transmission system, thus ultimately
the amount of water withdrawn
from one of the two large rivers.
The components are:
.
Land resources in the form of irrigated hectares.
.
Saline lands
.
Soi1 fertility
.
Water losses in the irrigation infrastructures
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.
Water losses due to irrigation techniques on the land
.
Water use per metric ton of product produced
It is assumed that the total number of hectares under irrigation is not a restraint, or in other
words, suitable agricultural land is considered to be always available. It is clear therefore that
any increase in food production is to corne in the first place from a much better trop yield per
ha and per cubic meter of water.

C.

Water for the environment

The indicator is the amount of water in km3 per year made available for the environment. The
reasoning is that if sufficient water reaches the deltas of the Amu Darya and the Syr Darya,
then there is sufficient water available along the rivers for the riverine ecosystems upstream of
the deltas.

D. Water for the creation of wealth
The use of water for industry and mining is not taken into account as it is very small compared
to the use of water for cotton, the prevalent non-food cash trop in the region. As in the case of
the agricultural food products, cotton production must increase due to an increase in yield per
m3 of water used, especially if the total amount of water available for cotton decreases in order
to increase food production.
If hydroelectric
energy is produced
during a period when it cari not be used
downstream by agriculture (or nature) it is considered a consumptive use. If this energy is sold
outside the country or to industry, then the purpose is the creation of wealth.

E.

Water for energy production
winter

to produce heat in

If hydroelectric energy is produced by discharging the water through the turbines, and if later
this same water is used by agriculture, the hydropower production does not consume water in
any way. As was reasoned before, using hydropower
for heating while there are many other
non water based energy sources available should be considered a last option as it would
jeopardise food production
and is justified only when there is no other reasonably priced
solution available.

F.

Water and peace in Central Asia

Water users supplied from the same source have always conflicting interests. This is not
necessarily a bad sign. It is more the absence of possibilities to achieve a modus vivendi before
conflicts become unmanageable that should be considered a negative signal.
It is to be accepted that upstream and downstream communities or countries often have
conflicting interests. Even within the same administrative
unit conflicts between different users
may arise. The main idea is that problems cari be solved through co-operation. Co-operation is
possible when there is a common feeling about what would be an equitable distribution
of
opportunities
and difficulties, and when there is a certain balance of power between the cooperating parties, or at least when both parties have the possibility to retaliate in case of
incorrect behaviour of the other party.
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Two of the factors that increase the possibilities of finding solutions are knowledge and
information.
First of a11there should be a consensus about the nature of the physical natural
phenomena which are in question. In this case this means: there should be an agreement about
the scientific data of the two river basins and everybody should have free access to the data
that describe the hydrology of the basin. The same holds true for the data on water use and
water quality. Hence, the first indicator is thus whether each country has free access to a11the
hydrological
data and other scientific information
regarding the existence of natural water
sources, water use and water management.
The second indicator is the availability
of agreements on the use of the water in the
basin.
A third indicator is the availability
of a political framework in which problems cari be
discussed before they become a hindrance to the development of a11parties involved. This is
important because agreements cari never caver a11possible cases and the situation on which
the agreements are based may change.
The three indicators mentioned above give an idea of the basic framework in which cooperation is possible. They are necessary preconditions, but alone are insufficient as they also
require the willingness to cooperage to salve problems together in an equitable manner.

I
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V.

Description of present
situation and problems

Since 1990 the region goes through a difficult process of political and economic transition. As
the previous political and economic value system breaks down and is slowly replaced by a
new one, social, philosophical
and ethical values begin to change also.
The difficulties
related to the description
of the present situation are not only the
absence of data since 1990 and the uncertainty related to the reliability of the data, but also the
attitude towards information.
As everywhere,
information
is not only regarded as a
description of a situation but also as a political tool. Previously government services and
institutions
were accustomed to provide too optimistic or too pessimistic information
as a
function of what was politically required.
The data related to water use are in particular unreliable. In most cases they are design
data and not observations. There is also the difficulty
of unclear terminology,
making it
sometimes uncertain whether one speaks about water use, water consumption
or water
demand.
It is well understood in the region that data are useful and there is a tendency for
researchers and scientific institutions to regard data as a precious resource which cari be made
available in partial and uncontrolled form and for a price. For example international consulting
companies are perrnitted to engage in the deplorable practice of buying information from local
scientists and engineers and publishing it without giving the source of the data. This lack of
quality control increases the uncertainty and unreliability
of the data.
There are roughly four types of information:
officia1 information
that is for example
provided by the governments to the UN system organizations, information
published by the
UN system organizations
on the basis of their own studies, information
produced by
individual
scientists and scientific institutions in or outside the region and information that is
published by fore@ officia1 institutions. The variation in the data from the different sources is
considerable, and consequently it must be accepted that the truth will never be known with
certainty.
The following
information
therefore cari not pretend to reflect precisely the true
situation in the field. It is more a description of the available data. It is therefore permissible for
the moment for the Vision to sometimes rely on reasoned guesses than on detailed modelling.

A.

The shrinking

of the Aral Sea

Everybody has seen the pictures of the rusty fishing boats lying in the sands of what was
formerly the seabed of the Aral Sea. The disappearance of the Aral Sea, once the fourth
greatest lake on earth, became known to the world therefore as a social and ecological disaster.
The level of the lake, which is an enclosed waterbody in the arid part of Central Asia,
depends on the rate of evaporation and the inflow of water from the Amu Darya and Syr
Darya rivers. Evaporation is independent of man’s action and has not fluctuated very much
over a period of half a century.
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The river inflow depends on two factors: climate and man’s action. Little changes in
climate cari cause large differences in river flows. Since the Pliocene Period (more than 2
million years ago), the Aral depression has been repeatedly flooded and dried out. During
glacial periods, the Aral Sea decreased in size because water was frozen in glaciers. During
periods of global warming (inter-glacial periods), glaciers melted, and the Aral Sea increased.
It has always been in a state of flux because of its sensitivity to natural changes in the global
climate. Man’s action also has in the past and present influenced the river runoff into the lake
and therefor the size of the Aral Sea.
There is historical evidence that the lake has not always been very large:
.
The Greeks called the Amu Darya the Oxus, and the Syr Darya, the Jaxartes. There were
Greek kingdoms in the region and they were thus familiar with the area. It is astonishing
that they never mentioned the Aral Sea. SO there is a good chance that the lake was at
that time very small.
.
In the maps used by Christopher Columbus (circa 1490 AD), there is also no Aral Sea
depicted, although the Mediterranean and Caspian Seas are shown quite accurateiy.
.
When the shores of the Aral Sea receded in the second half of the 20* century, ancient
tree stumps were exposed. Radiometric dating showed that these trunks are approximately three hundred years old. Therefore, about 300 years ago (circa 1700 AD), there
must have been little or no water in the Aral Sea. Water from the surrounding
region
must have been diverted to the Caspian Sea instead.
Scientific evidence also shows that the lake level has been quite stable for the 200 years prior to
the nineteen sixties, which is the time when full-scale development
of cotton production
through irrigated agriculture in Uzbekistan, Tajikistan, Turkmenistan
and Kazakhstan was
started.

1. Water balance

of the Aral Sea

In the climate of the Aral Sea region, 60 cubic km per year would be needed to keep the surface
area of the Aral Sea at approximately
60 000 square km, this being the ‘original’ surface area
around 1960.
1000 cubic km would be needed to fil1 up the empty sea to the level of 1960. This is
roughly equivalent to almost 10 years of the streamflow volume of the Amu Darya and Syr
Darya rivers without any irrigation withdrawals.
An approximate average water balance of the Aral Sea for different levels of economic
development, with the figures in cubic km per year are:
Water available
the basin

in

Natural

water losses

Water use

Inflow

to the Aral
Sea

1930

115

36

25

54

1960

115

13

48

54

1990

115

7

103

5

The diminished
flow to the Aral Sea is not only a question of increased irrigation
demand, excess water was diverted into depressions in the desert, drainage water from
irrigated fields was not returned to the rivers and water was in addition used to fil1 large
reservoirs.
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Average

water balance of the Aral Sea from 1912 to 1960 and from 1960 to 1990, in cubic km per year:
Inflow

1912to1960

to the Aral

rivers

63

groundwater

4

Water leaving the Aral

Deficit

10

rainfall
l=

8

losses in the delta
evaporation

sea

Totals

77

l
Inflow

1960 to 1990

to the Aral Sea

rivers

5

groundwater

5

rainfall

5 =r

Water l&lici

t

losses in the delta

4

evaporation

34

Totals

sea
15

38
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From 1960 to 1990, the irrigated area in Central Asia increased from 4.5 million ha to 7
million hectares. The population in the region rose from 14 million to 50 million. The water
requirements for the economy rose from 60 to 120 cubic km per year, of which 90% was
allocated to irrigation.
The water was taken mostly from the two rivers feeding the Aral Sea, namely the Amu
Darya and the Syr Darya, and to such an extent that by the mid-1980s only a fraction of their
natural flow reached the Aral Sea. The excessive use of water for irrigation led to the gradua1
drying up of the Aral Sea and to the desertification
of its deltas. Its water changed from
brackish (1Og Salt/ 1) to hypersaline (40g salt/l), making it an unsuitable habitat for most of its
often endemic species.
During the last 20 years, the lake level gradually sank 17 meters. The estimated 3 million
people who lived in the immediate vicinity of the sea and the delta’s of the two rivers during
that time suffered catastrophic socio-economic consequences.
The main consequences of the shrinking Aral Sea are:
.
Negative changes in the microclimate in the vicinity of the lake (dust-salt storms, greater
temperature extremes, etc.)
.
Complete loss of the economical importance
of the lake (fishing and navigation
disappeared)
.
Degradation of the lake and delta ecosystems and loss of biodiversity
.
Elimination of agriculture from large areas in the deltas (due to insufficient fresh water
and increasing salinization of the soils).
.
Increased difficulties in producing good quality drinking water (due to increased salinity
of the water and high concentrations of pollutants)
These lead to a drastic decline in employment possibilities in the vicinity of the lake causing an
exodus of the active population and a dramatic decline in the health situation of those that
remained.
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In sum, the Aral Sea had undergone similar disappearances due to climatic reasons, but
the recent reduction of the Aral Sea is the consequence of human activities.
The Heads of State of the five countries of the basin -Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan
and Uzbekistan- have decided upon and approved an Aral Sea Basin Program
(ASBP) to address the pressing problems. The international
donor community
agreed to
support the ASBP in 1994.
The four major objectives of the ASBP are:
to stabilise the environment of the Aral Sea Basin;
(a)
to rehabilitate the disaster zone around the sea;
(b)
to improve the management of the international waters of the Aral Sea Basin;
(c)
to build the capacity of regional institutions to plan and implement the program.
(d)
After a review undertaken by the World Bank in 1996 some major changes were introduced
and a second phase of the programme prepared. Within this framework
a GEF (Global
Environmental
Facility) project was approved and launched in 1998.
Whatever the faults or merits of the past, the Governments of Uzbekistan, Turkmenistan
and Kazakhstan are not inclined to return to the situation of before 1960. However, the basic
problem of the Aral Sea, as stated originally by the same Govemments, that is the saving of the
lake itself, is now not the final objective anymore, as that would entai1 a substantial reduction
in the area of irrigated agriculture
which is socially and politically
unimaginable
and
unacceptable.

B.

The public health situation

The indicator for the water related public health selected for the vision is Child mortality
relating to the population below five years of age. Another indicator often used for public
heath is infant mortality. Infant mortality is conventionally
measured as the number of deaths
in the first year of life per 1,000 live births. Roughly, world-wide
infant mortality approximates
80 per 1,000; that is, about 8 percent of new-born babies die within the first year of life. This
global average disguises great differences. In certain countries of Asia and Africa, infant
mortality
rates exceed 150 and sometimes approach 200 per 1,000. Meanwhile,
in other
countries, such as Japan and Sweden, the rates are well below 10 per 1,000, or 1 percent.
The World Bank, in their country fact sheets, gives the following data concerning life
expectancy at birth and infant mortality
1996197 data

Infant mortality per
1000 life births

Life Expectancyat
birth in years

GNP/Capin

US$

Population growth
from 91 to 97

Kazakhstan

24

65

1340

-0.6

Kyrgyzstan

24

67

440

0.6

Tajikistan

30

69

330

1.6

Turkmenistan’

40

66

630

3.6

Uzbekistan

26

69

1010

2.0

The Turkmen national working group gives as figure for under five mortality: 32.8 per
1000 and 68 years as life expectancy at birth.
The USA Government, in its CIA Fuctbook, as on Internet in December 1998, gives the
following data:
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1997 data

Child mortality per
1000 life births

Kazakhstan

57.7

65

2.14

17.4

KyrByzstan

73.6

67

2.73

22.3

Tajikistan

109.5

69

3.58

28.0

Turkmenistan

72.2

66

3.31

26.6

Uzbekistan

70.5

64

2.92

24.0

Life Expectancyat
birth in years

Fertility in children
per woman

The 2998 Human Developmenf Report of UNDP gives the following
1996 data

Infant mortality
per 1000 life
birth

Under five
mortality per
1000 life births

Population
below poverty
line in %

Birth rateper 1000
population

figures

1990 Materna1
mortality rate per
100 000

Doctors per 100
000 people

Kazakhstan

38

45

50

80

360

Kyrgyzstan

39

50

76

110

310

Tajikistan

56

76

?

130

210

Turkmenistan

57

78

48

55

353

Uzbekistan

46

60

29

55

335

It is to be noted that the 2999 HDR gives for the Population below income poverty
for the countries mentioned above the figures: 65,88, na, 61 and 63%.
Figures from some other countries are:
France

5

6

12

15

280

Hungary

11

12

2

30

337

Netherlands

5

6

14

12

240

Tunisia

28

35

14

170

67

Azerbaijan

34

45

?

22

390

Iine

The poverty line income is for Eastern Europe and CIS countries 4 US$ a day and for
Western European countries at 14 US$. For Tunisia is taken the national poverty line income.
The WHO, in their paper Transition Toward A Healfhier Environment: Water Qualify
posted on Internet in early 1999, describes the health situation in the newly independent states
as follows:
Access to safe drinking water in the newly independent states is limited by the poor quality of sources of potable
water, shortage of treatment chemicals, and lack of financing to maintain and refurbish distribution systems.
There are striking differences among the newly independent states in deaths attributable to infectious diseases
particularly intestinal diseases, which provide an indication of the quality of potable water, availability of
sanitation services, and general hygiene, For example more than five times as many infants die from infectious
diseases in Central Asia than in the western newly independent states and Central and Eastem Europe. Intestinal
infectious diseases are a leading cause of infant mortality in Central Asia.
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The paper continues under the title ‘Causes’:
The problems with drinking water have two main causes: deteriorating distribution systems and high surface
and groundwater pollution. Unless investments are made in maintaining and rehabilitating distribution systems,
water utilities throughout the newly independent states could collapse in 10 years. As things stand, water
services suffer from frequent disruptions, water pressure is lacking (particularly in multi-storey buildings), and
sewage water infiltrates drinking water, A lack of financing and cost recovery mechanisms have prevented
replacements of pipes in the distribution system, limited the use of water purification chemicals, and severely
reduced monitoring and detection programs.
Throughout the region, urban areas have better drinking water, Few rural areas are served by centrally provided
piped water. instead, most rely on shallow residential Wells or community pumps, Urban residents generally
receive piped water, though in some urban areas particularly in Central Asia water must be obtained from
communal standpipes.
In Tajikistan, in 1990 drinking water that met the health norms made up 95% in the cities. At present 34% of the
water does not correspond to these standards. The reasons for the difference are the general reduction of
municipal services caused by old equipment, the absence of chemicals and specialists.

1.

Indicator

for the water supply

situation

% of urban
population that has
safe water supply
more then 300 days a
year

today

1997 data

% of urban
population
connected to piped
water supply

% of rural population
provided with a
water supply system

% of rural population
that has safe water
supply more then 300
days a year

Kazakhstan

93

Unknown

26

Unknown

Kyrgyzstan

86

Unknown

75

Unknown

Tajikistan

90

Unknown

20

Unknown

Turkmenistan,

86

Unknown

14

Unknown

Uzbekistan

89

Unknown

66

Unknown

The above figures corne from FAO’s AQUASTAT, except for Turkmenistan where they corne
from the national working group.
From general information
and reports, including the above report on the water supply
situation in the former Soviet Union, it seems that the % of people that have safe water supply
is very low. For the urban population
it is estimated that at present less than 65% of the
population has safe water supply and that figure is less than 35% for the rural areas.

C.

The nutrition

1.

Nutrition

and food situation

situation

It seems that overall there is in principle sufficient food of sufficient variety. However, there
are most probably large differences in possibilities to obtain the necessary food items due to
ineffective distribution systems and in particular insufficient financial means to buy food.
The World Bank in its economic studies and related sector assessments confirmed that
agricultural production dropped considerably since 1990. The World Bank in its country report
on Kyrgyzstan reports that in 1996, 16% of the population
was unable to meet minimum
calorific levels of consumption.
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In the disaster zones of the Aral Sea proper, the health situation is said to be caused
primarily by unsafe water supply, aggravated by malnutrition.
One cari thus estimate that more than 10% of the population
is suffering from
malnutrition,
but this is not likely to be caused by lack of water. With present technology and
present techniques, the Central Asian countries together cari produce sufficient food for
everybody with the available water.
Daily supply of calories per capita in Central Asia are reported to have been and to
become: (Data from Working Group and SABAS members)
1990
Daily per capita supply of calories

2000
Daily per capita supply of calories

Southem Kazakhstan

2984

2554

Kyrgyzstan

2103

2586

Tajikistan

1827

2637

Turkmenistan

2146

2609

Uzbekistan

2665

2560

The data from the 2998 Human Development Report, of some selected countries are:
1995 data

Daily per capita
supply of calories

Daily per capita supply
of fat in grams

Daily per capita supply
of protein in grams

Annual per capita
supply of cereals in kg

Turkey

3577

95

103

231

Iran

2945

64

77

210

Syria

3295

91

86

234

Tunisia

3173

95

83

205

Mongolia

1895

66

64

121

Syria and Mongolia in the above list were reported to have food production
1994/95 ( 85 and 63% respectively) lower then in 1980 (100%).

2.

Food production

per capita in

situation

The cereal production per capita in: France, Hungary, Germany, Tunisia, and the Netherlands
are respectively 1047, 991,485,312 and 106 kg per inhabitant. For Central Asia, the figures are
(Data from FAO Aquastat):
1994 cereal
production
million tons

1996 cereal
production
million tons

1994 cereal
production per
inh. In kg

1996 cereal
production per
inh. In kg

Kazakhstan

16.28

11.23

16.30

999

689

Kyrgyzstan

0.99

1.42

4.60

215

309

Tajikistan

0.21

0.39

6.00

35

65

Turkmenistan

1.42

0.40

4.70

302

85

Uzbekistan

2.46

2.45

23.70

104

103

Totals

21.36

15.89

55.30

386

287

CAR% as a whole

Population
millions
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1994 cereal
production
million tons

1996 cereal
production
million tons

1994 cereal
production per
inh. In kg

1996 cereal
production per
inh. In kg

Kazakhstan

?

0.87

1.3

?

669

Kyrgyzstan

0.99

1.42

4.6

215

309

Tajikistan

0.21

0.39

6.0

35

65

Turkmenistan

1.42

0.40

4.7

302

85

Uzbekistan

2.46

2.45

23.7

104

103

5.53

40.3

Aral Sea Basin
only

Totals

Population
millions

137

From the above figures it is evident that in 1994 the production of North Kazakhstan
could provide the whole of Central Asia with all the calories needed. We also see that certainly
at present not a11the calories needed are covered by cereals.
The difference in production between 1994 and 1996 in Turkmenistan,
seems not to be
caused by climatic factors such as a drought, as a11 agriculture is irrigated and rainfall does
therefore not play a major role.
The Food trade data and the energy trade data according the World Bank Country
Sheets (as on Internet early 1999) in US$ million:
1996197 data

Food imports

Agricultural
exports

Kazakhstan

Oil and gas
exports

Fuel and energy
imports

1022

2 324
239

Kyrgyzstan

79

Tajikistan

107

319

Turkmenistan

200

340

?

Uzbekistan

873

1390

528

Electric energy
exports

74

356
13

The Turkmen data corne from the national working group. Except for Kazakhstan, food
imports are an accepted feature, and in Tajikistan, Turkmenistan and Uzbekistan food imports
are offset by agricultural exports (cotton).

3.

Land and water statistics

and information

The table ‘Water Related Statistics of the Aral Sea Basin Countries’
gives figures for
Kazakhstan as a whole. While this may be confusing when one has only the Aral Sea Basin in
mind, it is more realistic when one considers the Central Asian Region as a co-operating unity.
One could keep in mind that the Syr Darya in Kazakhstan cari satisfy a water demand of about
14 cubic km.
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WATER-RELATEDSTATISTICSARALSEABASINCCXJNTRIES
Kazakhstan*
Population

16820000

Interna1 produced

streamflow

Kyrkyzstan

Tadjikistan

4469000

5935000

Turkmenistan

Uzbekistan

4155 00

23209000

75‘42

46,45

66,30

1,36

16,34

Total available

109,61

20,58

15,98

24‘72

50,41

Dam capacity

88,75

21,50

28,97

2,89

19,00

27,41

9,50

10,96

23,29

54‘37

6,26

0,59

0,91

0,49

3,68

Agricultural
Domestic

water withdrawal
and industrial

use

Area

217730000

Cultivated
Irrigated

area
area

19850000

14310000

48 810 000

44740000

34372000

1343 000

769000

1755 200

5207800

3556400

1077 100

719200

1744 100

4280600

1077 100

719200

1794200

4308800

Harvested

irrigated

crops

2313 100

Permanent

irrigated

crops

311700

36200

80500

232900

2 001400

1040 900

638700

1561300

3630700

Wheat or cereals

733200

304200

145570

618600

457700

Cotton

110 600

282740

557500

1694 000

541000

117300

648200

967800

150 700

225600

93090

137000

511200

242000

60000

115000

652290

2140550

1363 000

924000

192 100

1002 500

2243000

6517

4605

2693

5949

2172

7707

8820

15 239

13354

12701

Annual

irrigated

crops

Fodder

1006900

Other annual crops
Area salinized
Irrigated
Available

by irrigation

grain production
water per person

Water used per irrigated

ha

678 100

% of irrigated

area for cotton

3

0

39

32

40

% of irrigated

area salinized

7

6

16

37

50

The information
* Kazakhstan

in this table cornes from FAO AQUASTAT.
here is the whole country. The Syr Darya basin within

Kazakhstan

Interna1 produced streamflow is the river flow from rain fallen in the country
Water use is in km3/year (or in m3/year for persons and ha’s
Storage capacity in km3
Areas are in ha
Production is in (metric) tons

is much smaller.
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The water use and yield
AQUASTAT:

figures

for the Central Asian countries

are, according

FAO

1997 data

estimated use of
water for
irrigation in m3
per ha

% of the area for
cotton

yield per ha of
wheat in tons

yield per ha of
rice in tons

yield per ha of
cotton in tons

Kazakhstan

7 707

3

1.50

4.30

1.81

Kyrgyzstan

8 820

0

2.20

Tajikistan

15 239

39

0.85

1.71

1.90

Turkmenistan

13 354

32

1.65

2.38

2.30

Uzbekistan

12 701

40

2.06

2.96

2.51

Syr Darya

According the Kyrgyz national working group, the estimated cubic meters per ha is
10 000. The fishing industry is based on water bodies such as rivers and natural lakes and
artificial lakes formed by saline drainage water. Productivity
is about 100 kg/ ha. Carp is bred
in artificial ponds with productivity
up to 4 000 kg per ha. For Uzbekistan alone, future water
supply demand for fish is estimated to reach 2.2 cubic km.

D.

Heating in winter

Heating and warm water in Central Asia is normally provided in urban areas by the municipal
services through special piped infrastructures.
Kazakhstan, Turkmenistan
and Uzbekistan
have sufficient oil and gas resources to produce heat in winter. Kyrgyzstan and Tajikistan have
not.
The Kyrgyz Republic has abundant low-cost hydropower resources, small and declining
oil and gas production and a collapsing coal industry (World Bank). Heating for the cities is
therefore provided by electricity. At the same time the export of hydropower is also promoted.
The need for heating is season dependent. Exporting is also most profitable in winter. For that
reason it is an advantage for Kyrgyzstan to store water during the summer and to release it
through the turbines in winter.
At present the heat requirements for the urban population cari be met with the available
water resources.
1995 data

Total energy
production in
millions of ‘tep’

Total energy
consumption in
millions of ‘tep’

Kazakhstan

64.345

55.432

3.34

30.4

Kyrgyzstan

1.377

2.315

0.51

20.8

Tajikistan

1.325

3.283

0.56

24.0

Turkmenistan

32.589

13.737

3.05

?

Uzbekistan

49.135

46.543

2.04

27.4

‘tep’ is the equivalent

of tons of petroleum,

Energy consumption
per inhabitant in
‘tep’

Industry as % of
GDP

it is energy expressed in tons of oil.

t
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1.

The hydropower

situation

today

The electricity data of the CIA Factbook are, except the interna1 production
corne from FAO AQUASTAT:
Electricity
production Capacity
in million kW

1996 data

percentages

Electricity
production in
milliard kWh

Interna1 electricity
production as
percentage of total
interna1 electricity
demand

Electricity
Consumption per
capita in kWh/year

85

3 800

Kazakhstan

17.0

58.9

Kyrgyzstan

3.6

13.7

1912

Tajikistan

4.4

16.8

2 135

Turkmenistan

4.0

9.9

1855

Uzbekistan

11.8

45.2

1970

Hydropower
1997 data

information

Gross theoretical
hydropower
potential in
GWh/year

(FAO AQUASTAT
Economie
feasible
hydropower
potential in
GWhlyear

data)

Total installed
hydropower
capacity in GW

Hydre-electricity
as percentage of
electricity
production in the
country

Total dam
capacity (net
only for
hydropowerl
in
million m3

Kazakhstan

110 000

35 000

>3

12

88 750

Kyrgyzstan

162 500

55 000

3

90

21500

Tajikistan

527 000

263 000

4

98

28 970

Turkmenistan

51000

Uzbekistan

88 000

that

0.7
15 000

1.7

2 890
12

19 000

It is to be noted thus that the two upstream countries Kyrgyzstan and Tajikistan produce
their electricity from hydropower and that their potential to increase the hydropower output is
considerable. The economically feasible hydropower potential in Tajikistan is enormous.

E.

The environmental

situation

in the basin

Beyond the highly visible problems in the immediate surroundings
of the Aral Sea, the Aral
Sea Basin as a whole is facing severe environmental
problems of which the most threatening is
the salinization of agricultural soils. In addition, many soils are polluted by pesticides, which
were heavily used in the past.

1.

The degradation

of living

space

Uninterrupted
cotton monoculture
has violated traditional
trop rotation practices using
mainly alfalfa and manure, and exhausted the nutrients of the soil. With yield outputs
dropping in the 197Os, officiais decided to raise cotton even on private plots where peasants
grow their own vegetables and fruits and to tut down the few trees which were providing

44

some moisture and coolness for plants and people. By 1987, the tree area on irrigated land
Uzbekistan sank from 15 to 1%.
Due to shortages in heating material in the past years the rural population was forced
use trees as firewood in winter.
Mountain pastures in Kyrgyzstan and Tajikistan suffered severely from overgrazing
the past. While this is still true for Tajikistan, the situation has improved in Kyrgyzstan due
a decrease in husbandry.

2.

in
to
in
to

Salinization

The dry sea bed area left from the receding lake extends over 36 000 km2. It is said that 150 000
tons of salt and sand contaminated with pesticide residues are carried away each year by
windstorms of increasing frequency and severity.
Meanwhile, the quality of land and water in the regions upstream of the disaster zone
has also been undergoing damage as a result of the excess of water withdrawals
over actual
trop requirements. Low-lying
areas have become prone to flooding. Hundreds of drainage
lakes have appeared in the desert filled with salty runoff. A substantial share of water losses,
about 30% according to estimates in the Upper watershed, percolated through the soi1 to the
water table. Some of this eventually returned to the rivers as saline inflow, but much did not;
in effect, much of the water missing from the Aral Sea has accumulated in groundwater. There,
it has mobilised deep salt reserves, which are carried with the rising water table into the root
zone of the agricultural lands, rendering the soi1 waterlogged. Where the rising salt cannot be
washed out of the soil, the land becomes saline and eventually sterile. Where it cari be washed
out, a large volume of salt enters drainage lakes or is returned to the rivers in drainage water.
About 60 miIlion tons of salt is added annually to the rivers in this way, polluting the river
waters. As these are used for irrigation applications downstream, these waters further salinize
downstream lands, affecting even those that do not have high groundwater.
(GEF project
description)
As a result of these processes, water in the midstream and downstream reaches of the
river now have salinity values ranging from 0.9 to 1.1 g/l. The area of irrigated land with high
groundwater
levels (less than 2 meters below the surface) exceeds 30% of the total irrigated
land in the basin. The area of salinized lands (causing trop yields to decline by 20% to 50%) is
also almost 30% of irrigated land, but not the same land. In Turkmenistan, for instance, 44% of
irrigated land is now either waterlogged or saline or both . If past salinization trends continue,
a major part of the agricultural land in the river basins Will be unfit for irrigated agriculture
within a few decades, while salt pollution levels in the river Will damage the river’s ecosystems
and make it unacceptable for drinking water. The economic, environmental
and social impacts
would be incalculable. (GEF project description)

3.

Pesticides

On a11irrigated land in Central Asia pesticides and fertilisers were used to an amount that by
far exceeded the norms in the former Soviet Union. For example it was mentioned in several
publications that in Uzbekistan an average of 147 kg of fertilisers per ha were used in 1965,238
kg in 1975 and 306 kg in 1987. For comparison the average in the USSR was 122 kg in 1987. In
the late 197Os, the total amount of pesticides used in Central Asia was between 30 and 35 kg
per ha, almost 30 times higher than in the USSR.
Even though the amount of chemicals used per ha decreased remarkably in the last few
years due to a lack of financial means to purchase them, high concentrations of them still
remain in the soils.

I

45

4.

Wetlands

The falling level of the Aral Sea devastated the deltas of the Amu Darya and the Syr Darya
Rivers which not only had great ecological value but also sustained the livelihood of the local
inhabitants by providing
livestock pasturage’s, spawning-grounds,
reeds used for papermaking and house-building
as well as hunting and trapping.
Vast areas on the deltas and river courses dried out due to falling ground water levels of
3 to 5 meters (in some places up to 8 meters) connected with very high mineralization
(from 35
to lOOg/l) and the cessation of flooding. In the Amu Darya delta about 30,000 hectares of lakes
and bogs have nearly dried out.
The resulting consequences for biodiversity
are gloomy: from originally
178 animal
species that lived in the deltas, only 38 species remain. The remnant fish population
has
dwindled.
Game, birds and other wildlife,
including
species of ducks, swans, pelicans,
cormorants, muskrats, and deer, for which the wetlands were a refuge and a resting place on
several Central Asian migration routes, became rarer.
Through the disappearance of most of the once vast areas of soil-retaining
black saxaul
woods, tugay forests and reeds and the following desertification many of the original habitats
have disappeared. They were either followed by vegetation consisting of salt and droughtresistant plants or by infertile solontchak soils exposed to deflation. Additionally
million tons
of windblown
toxic salts from the Aral Sea’s dried seabed caver the area of the Amu Darya
delta and intoxicate the remaining species.
It is believed that some former functions of the Aral Sea and its wetlands, including
biodiversity,
provision of environmental
goods and services to the riparians, and buffering
against desertification, could be restored on a smaller scale by creating or expanding wetlands.
The Government of Uzbekistan has created several lakes already, which are replacing part of
the fish catch of the former Aral Sea. A further wetlands restoration program has been
prepared with the assistance of the Government of the Netherlands, principally directed to the
restoration of the environmental
functions of the wetlands most needed by people living near
the Sea. (GEF project description)
Lake Sudoche is a wetland of international
importance for biodiversity,
one of the last
wetlands remaining from the Amu Darya delta’s former system. It is especially important to
birds, lying as it does in a vast desert in one of the most important palæarctic flyways in
Western Asia. According to a report prepared for the ASBP, of 282 bird species formerly
observed in the Amu Darya wetlands, approximately
30 have disappeared and some 88
species are considered rare now. The wetlands still harbour 189 bird species, including
13
species in the Uzbekistan Red Book and six listed as endangered world-wide
(Dalmatian
pelican, pigmy cormorant, marbled teal, white-headed
duck, sociable lapwing, and Siberian
crane). The delta is also important to mammals. Of 45 mammal species formerly observed in
the wetlands, 34 remain. Five are entered in the Red Book; of these two are thought extinct
while three others (Bukhara deer, polecat, and desert caracal) are still observed occasionally in
the delta. And finally, the wetlands are believed to harbour remnant populations of almostextinct fish species, including the Amu Darya shovelnose and bastard sturgeon, and possibly
also other threatened species including the starred sturgeon, asp pike and Aral barbel. (GEF
project description)
The aim is to stabilize Lake Sudoche by rehabilitating
existing canais and constructing a
pumping station, water regulators, and a small barrage, to facilitate a controlled supply of
drainage water to the Lake. Activities
under this component
would also establish an
institutional
structure to manage the lake and adjacent floodplain.
It is hoped that it cari
become the first Ramsar site in Central Asia. (GEF project description)
An important aspect of this project is its demonstration
value. One limitation of the
works to restore freshwater wetlands which have been undertaken SO far is that they have
depended on freshwater sources. But these have wide annual fluctuations. TO overcome that
limitation, the works at Lake Sudoche would test wetland restoration by reuse of drainage
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water. The annual volume of drainage water does
agriculture for which there are few other uses. Thus
of wetlands restoration which Will be applicable to
also around the world. (GEF project description)
Adjacent wetlands, such as Lake Mezdureche,

5.

Water and cultural

not vary much, and it is a by-product of
these activities Will demonstrate a means
further projects in the Aral Sea Basin and
are also important.

heritage

The region and in particular
the Khorezm and the region of the famous old cities of
Samarkand, Merv and Bukhara are well known for remnants of past civilizations.
Even
prehistoric people were living in the area and have left their traces. These remnants and
sometimes complete buildings were wonderfully
preserved because of the arid climate.
Irrigation has in many areas raised the water tables with the direct consequence of
endangering very old constructions made of mud bricks.
The raising groundwater
tables in the cities caused by neighbouring
irrigation and a
combination of more water use and insufficient drainage within the City cari have two effects.
One is the destruction of the bricks causes by groundwater rising by capilarity in the walls of
the buildings
and the salt cristallizing
out when the water evaporates. The other is the
increasing the danger of earthquake damage to the monuments due to the wet loess soils
transmitting the earthquake energy much more then dry soils.

F.

Water related natural disasters

The main natural water related disasters are floods and mudflows in the mountainous regions
particularly in Tajikistan and Kyrgyzstan.
The region is seismically very active. Land may slide into artificial reservoirs and natural
dams may collapse due to earthquakes. A famous case is Lake Sarez, a lake created by a large
scale landslide 60 years ago and which many scientists believe is dangerous.
Being glacier fed, the two large rivers, the Amu Darya and the Syr Darya, are not
causing hydrological disasters in their middle and lower reaches in Turkmenistan, Uzbekistan
and Kazakhstan.

G.

Economie development

situation

The climate is such that without irrigation, most of the area is only suitable for breeding goats,
sheep, cattle, camels and horses. It is thus steppe and nomad country. The number of people
that such an environment cari support per square kilometre is limited.
Irrigation allows the production of food on a larger scale and the number of people that
cari be sustained becomes limited only by the amount of water and the organizational, political
and technical capabilities of the population.
There have always been a nomad population and settlements, sometimes cities, within
irrigated areas, but in the 1920’s and thirties the nomad culture was largely destroyed and the
majority of nomads perished. Since then a11emphasis and a11efforts as far as agriculture was
concerned was directed to irrigation.
There is another aspect to be considered to understand
the region. This is the
development of mining and industry during the Second World War. Siberia and Central Asia
were the only areas still productive during the war, and a11industrial production means were
moved behind the Ural Mountains out of reach of the Germans. The engineers and scientists
necessary for the war economy also moved there. Thus a very well trained, high level work
force was created in the region.
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The industrial capacity became thus quite large. The production was geared to the needs
of the Soviet Union as a whole. With the collapse of the Soviet Union that market disappeared,
mainly because there was no agreed system of payment for products, and economic difficulties
in the other parts of the former Soviet Union. At present, it is estimated that 90% of the
industrial capacity is out of order.
Since independence, the search for oil and gas reserves has been extremely successful.
The region around the Caspian Sea has a large part of the fossil energy reserves the world Will
need the twenty-first Century.
The World Bank carried out economic studies and related sector assessments in the five
states starting in 1993. These studies confirmed:
(i)
the precipitous drop in agricultural productivity
from 1990 onward (it was halved),
(ii)
the role of environmental
damage to agricultural land, fisheries and wetlands in causing
this drop (in combination with disruption of inter-republican
arrangements),
(iii)
agriculture’s
essential role in strategies for economic recovery and food security,
particularly in the long term, and
(iv) the role of the command economy in causing and sustaining processes of environmental
degradation.
The prospects for long-term agricultural development Will be seriously jeopardized, according
the World Bank, if sustainable water and salt management practices are not to be put in place.

1.

Water for industry

and mining

As mentioned in the previous chapter, it is estimated that 90% of the industrial capacity of 1990
is now out of order. These industries of the past were highly inefficient water users and
polluting to the maximum. The water use figures of industries in the past are thus not at a11
representative for the future even if the industrial capacity would bounce back quickly to the
level of 1990.
The following figures are available. They are taken from FAO AQUASTAT and refer to
1996 unless otherwise indicated:
1996 data

% of GDP by
indus@
(World Bankl
1997

% of labour force
by industry,
mining and

% of water
withdrawal
for
industry

Industrial water
withdrawal
in
million m3 in
1993

Total water
withdrawal
in
million m3

construction
(CIA Factbookl

Kazakhstan

30

27

16,9

5 678

33 674

Kyrgyzstan

21

19

23

289

10 086

Tajikistan

24

17

4,2

501

11874

?

20

0,5

139

23 779

27

20

L9

1103

58 051

5,6

7 710

137 446

Turkmenistan
Uzbekistan
Total CAR

The relatively high figure of water withdrawal
in Kazakhstan, in comparison with the
figures for the other countries, is to be seen in the context of Kazakhstan, which has
considerable water resources from rivers not being in the Aral Sea Basin proper. For the Aral
Sea Basin, that is the two rivers Amu and Syr Darya, the figure for industrial use cari be
estimated to be 2%. For large scale planning of water resources, therefore the quantitative
aspects of industrial water use cari be neglected.
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The water quality aspects of industry and mining car-t not be neglected however. It is
assumed that industry and mining pollute and that normally the water is not treated before
discharging it into recipient water bodies. It is also said that mining waste stocks, the SOcalled
mining tail ponds are not well managed and may cause disasters.
The World Bank and UNDP in the planning documents for the GEF project consider
pollution a local and national problem, or at least not an urgent regional problem.

2.

Water for cash crops

It is understood here that cash crops are any trop that is not at the bases of food for men or
beast. In the case of Central Asia, cotton is the overwhehningly
cash trop. Al1 countries
produce cotton, including Kyrgyzstan. For Turkmenistan it is estimated that cotton represents
20% of the exports of the country, the rest being essentially natural gas.
1993/94 data

area for cotton in ha

production in
millions of tons in
1994

production in
millions of tons in
1995

production in
millions of tons in
1996

Kazakhstan

110 600

0.062

0,067

0,055

Kyrgyzstan,

?

0,017

0,017

0,017

Tajikistan

287740

0,151

0,119

0,097

Turkmenistan

557500

0,385

ogss

0,135

1694000

1,225

1,278

1,056

Uzbekistan

In the last years there has been in Uzbekistan
cotton by wheat and other food products.

and Turkmenistan

a tendency

to replace

1996 data

estimated use of water for
irrigation in general in m3
per ha

% of the area for cotton

yield per ha of cotton in
tons

Kazakhstan

7700

3

1.81

Kyrgyzstan’

10800

8

2.44

Tajikistan

15239

39

1.90

Turkmenistan

13354

32

2.30

Uzbekistan

12 701

40

2.51

Kyrgyzstan?
according national working group. FAO does not give cotton production
for that country. FAO gives as estimated use of water in irrigation for Kyrgyzstan: 8820 m3 per
ha per year.
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H.

Co-operation between the countries
in the field of water

The information

1.

Regional

of Central Asia

in this chapter is mostly taken from UNDP, World Bank and IFAS documents.

activities

Regional co-operation was needed to restore a basin-wide
mechanism and perspective to
water and salt management. Following the independence of the Central Asian republics in
1991, Soviet central authority over basin development
gave way to that of five sovereign
govemments acknowledging
distinct interests. Management of water resources came to be
undertaken according to national perspectives. If the interests of water users were addressed
somewhat inefficiently,
the interests of the Sea, deltas and wetlands were nearly orphaned.
Aspects of the missing but needed capacity for regional water resources management currently
include the following:

a)

Water sharing

Water planners at the national level would benefit from water sharing agreements providing a
more solid basis for assurances of water availability.
Assurances of water availability
would
underpin national water strategies and ensure the sustainability
of water sector investments,
including
assessment of the water necessary to meet specific environmental
requirements.
While a water sharing framework currently exists, it is informal in some critical respects (e.g.,
water quality is not addressed; dispute settlement mechanisms are not spelled out; water
shares are decided year by year, rather than through a permanent formula; water allocations to
the environment are treated as residual and are therefore insecure). As a result, it is not clear
whether the framework would stand the test of a disagreement, a request for a change in one
state’s allocation, or even the case where each country relied on its quota to the full. Regional
harmony is maintained by a degree of vagueness at the margins of enforcement.
This
uncertainty over water availability
increases the risk to investments in the water sector and
undermines national initiatives to improve water management.

b)

Water quality management

Water quality improvement
cannot be separated from regional water management. This is
apparent from numerous considerations.
(i)
The basic strategy for salt management should be to reduce the mobilization
of salt from
the subsoil and to decide where to store the salt that is mobilized. While reduction in salt
mobilization
cari largely be achieved through localized activities (e.g., to improve water
application and to develop appropriate drainage systems), strategic salt storage needs a
broader view. At present, salt is being stored in those irrigated areas where drainage is
not being maintained, in desert depressions, some of which are nearing capacity, and in
the Aral Sea itself. It is inevitable to assign areas as ‘Salt sinks’ within a regional context.
(ii)
Reducing salt mobilization
would in turn decrease the need for leaching irrigated areas
in the lower basin; currently, leaching is a major regional water use. Thus decreasing salt
mobilization would reduce water demand in irrigation.
(iii) Rising water tables cause changes in groundwater
quality
and the pattern of
groundwater flow (an aspect of water management, which has been largely neglected in
the region until now). It is qualitatively
expected that the rising water table of recent
decades Will eventually lead to flooding of low-iying areas and additional inflows to the
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rivers of salty groundwater, further polluting them. Because groundwater moves slowly,
many impacts of the changes of the last few decades on rivers and low-lying irrigated
areas have yet to be fully felt. TO analyze the flow of salt associated with groundwater
and to mitigate its damage would require an institution with regional terms of reference.
Rising water tables and saline groundwater
are also damaging many historic documents.
Beyond the loss of cultural heritage this also Will deprive the region of tourism revenues.

c)

Reservoir management

Infrastructure
for water storage and water control in the basin was built under Soviet auspices
to serve the needs of the entire basin. For example, storage reservoirs were built in the Upper
basin states primarily to provide irrigation water, with hydropower
production a secondai-y
objective. In such cases, infrastructure
located in one country often yields benefits to other
(downstream)
countries.
Thus maintenance
is not on a firm financial
footing,
and
responsibility
for operation is also somewhat obscure. A partial solution to this problem,
reached at independence, is that infrastructure
is owned by the countries in which it is located,
while management is shared between the country and the respective river basin authority.
However, the division of responsibilities
is not clearly defined . This ad hoc solution therefore
poses problems for the longer term.. Local ownership and operation of reservoirs also fails to
co-ordinate regional water use requirements. For example, conflicts between the requirements
of irrigated agriculture and electricity generation are still unsettled in several cases: Maximum
demand of water for irrigated agriculture is in the summer, with a fairly uniform distribution
over the day, while maximum demand for electricity generation is in the winter and shows a
strong within day fluctuation.
The use of storage reservoirs for environmental
purposes also needs to be strengthened.
conflicts cari be resolved only after
According
IFAS/ World Bank/UNDP
documents,
estimation
of the economic and environmental
consequences of different management
strategies, and establishment of compensation mechanisms. Furthermore, some dams in the
upstream states are believed to be structurally unsound; should the dams fail, the catastrophic
damage which could be done by flooding would seriously impact the downstream states

dl

Information base

Measurement of rainfall, river flows and water quality were quite well developed in the Soviet
period. However, since independence, these systems have deteriorated due to lack of financial
support. Moreover, modem methods for electronic transmission and storage of data are still
underdeveloped.
The old Soviet tendency to treat natural resources data as a state secret also
needs to be addressed, and replaced by data sharing and information exchange agreements.
The state and reliability of information
related to water has been discussed also in the
introduction
to Chapter V. In general it cari be stated that the unreliability
of the available
information Will certainly become a hindrance for future co-operation.

e)

The sea and its wetlands

The national govemments
of Uzbekistan
and Kazakhstan have undertaken
remediation
measures as far as their budgets permitted. However, it is beyond the capacity of the Basin’s
national govemments to fully address the maintenance of the international biodiversity value
of the Aral Sea and its wetlands.

I
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2.

Regional

The information
documents.

a)

co-operation
thereunder

Intermediate

structures

is a summary

and agreements
and based on UNDP/ World

Bank/

IFAS/GEF

decision

Recognizing the need for a new legal basis for co-operation on water allocations to replace the
authority
of the central government
of the Soviet Union, Water Ministers of the newly
independent basin states jointly declared on 12 October 1991 that the Soviet principles of water
allocation would remain in force.

b)

Interstate agreement of 18 Februaty 1992

An interstate agreement of 18 February 1992 reflected this commitment,
and also laid a
foundation for regional co-operation by establishing an Interstate Commission for Water Coordination (ICWC), responsible for determining and approving annual water allocations for
each state and approving schedules for the operation of reservoirs. ICWC meets quarterly or
whenever the need arises. Its decisions are unanimous and are immediately binding on the five
states. After working out a common approach for limiting water consumption
in the Amu
Darya and Syr Darya river basins, the ICWC initiated work on a common strategy for
transboundary
water resources management.
In a number of respects, the agreement
establishing the ICWC embodies a degree of interstate co-operation , which surpasses that,
achieved in other international
water basins. However, the decree establishing ICWC did not
provide a basis on which the states could address water issues in a comprehensive manner.
For example, water quality issues are not addressed by the ICWC. Moreover, the decree did
not address the duties of the basin states with regard to unilaterally
planned water utilisation
and activities that might affect the interests of other basin states. It did not address the
responsibilities
of states in the case of floods, drought or other emergency situations and did
not envisage a duty to share data. In the case of disputes among the members over water
allocations, water disputes were by this decree referred to the Water Ministers, and the case
where the Water Ministers do not agree was not covered. In short, the decree was an ad-hoc
measure.

0)

Agreement of 26 March 1993

Establishing a New Basis for Co-operation. In recognition of further gains to be realized by a
basin-wide effort, the five states then explored further avenues of interstate co-operation. An
Agreement of 26 March 1993 affirmed the commitment of the five states to co-operate in the
management of the basin’s water resources. This Agreement established regional institutions
charged with comprehensive water management: (i) Interstate Council on the Aral Sea Basin
Problems (ICAS), a high-level body charged to recommend actions to the five governments in
the name of the basin as a whole; (ii) the Executive Committee of ICAS (EC-ICAS), a secretariat
Fund for the Aral Sea (IFAS), a high level body charged
for ICAS; and (iii) the International
with financing the activities of ICAS. The ICWC was placed under ICAS by a later decision;
although, because ICWC’s decisions had legal force and ICAS’s did not, the precise
relationship
between them remained unresolved.
A further body was founded by an
Agreement of 19 July 1994: the Interstate Commission for Socio-Economie Development and
Scientific, Technical and Ecological Co-operation, the name of which was later changed to
Sustainable
Development
Commission
(SDC); this body also operated under ICAS,
complementing
the input of the Water Ministries by defining proposals for ICAS addressing
the ecological protection and socio-economic development of the basin. Following a Heads of
State meeting in February 1997 to discuss streamlining of these regional organizations, ICAS
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and IFAS were merged into a newly structured IFAS. IFAS Executive Board is made up of five
Deputy Prime Ministers, each of whom represents the respective country portfolio
for
Agriculture/
Water / Environment. An Executive Commit-tee, reporting to the Executive Board
of IFAS, Will be made up of a chairman, deputy chairman, two representatives from each
country, and other staff.

d)

The Aral Sea Basin Program (ASBP)

The Aral Sea Basin Program (ASBP), designed to be administered
by the new regional
institutions, was agreed to by the Heads of State in January 1994 and presented to the donor
community
for support in June 1994. The centrepiece of the Aral Sea Basin Program was
defined by the Heads of State, who identified as Program 1 of the ASBP:
[T]o prepare a general strategy of water distribution, rational water use, and protection of water resources in the
Aral Sea Basin, and to prepare on the basis of this strategy draft intergovernmental
legal and normative acts,
which Will regulate the issues related to the consumption and protection of water from pollution, and the social
and economic development of the region
TO prepare and introduce quotas limiting water consumption for agricultural and industrial production, as
well as for other technological needs. (Resolution of the Heads of State, Nukus, January 11,1994.)

the framework
for regional water
According
to other provisions
of the Resolution,
management envisioned by the Heads of State is to address water quality as well as quantity. It
is to be supported by improvements
in water control infrastructure,
flow monitoring,
data
sharing, studies on water quality, projects to improve management of the Upper watersheds,
and capacity building
for regional institutions.
Construction
projects -- now known as
Associated National Projects -- to address problems of the basin environment
directly, have
been agreed to, including large scale irrigation and drainage improvements,
water supply
projects for the near-Sea disaster zone, wetland restoration, restoration of the Northern Aral
Sea, and restoration of some river channels.
The Heads of State have met at least once a year during the past 6 years to develop,
approve and express continued
support for the Program (most recently in Ashgabat,
Turkmenistan
in April 1999). Moreover, the basin state governments have acted to realize
watershed-wide
gains where it was clear how to do SO. An Immediate Impact Project was
added to the ASBP in 1995, in order to meet the needs of people in the disaster zone in a
shorter time frame than the preparation process of more long-term solutions would afford.
Uzbekistan and Kazakhstan have agreed to provide energy to the Kyrgyz Republic in
exchange for springtime releases of irrigation water. On a broader scale, recognizing the
potential damage which could be done in a free-for- all, the five Heads of State have agreed on
several occasions that water allocations established within the Soviet Union would have their
application extended until any new agreement resulting from work under the ASBP was
adopted.

e)

The 17 March 1998 Long term water and energy Agreement (for the Syr
Darya)

This Agreement was signed in Almaty by the Prime Ministers of Kazakhstan, Kyrgyzstan and
Uzbekistan in the frame of what is called the Interstate Council of Kazakhstan, Kyrgyzstan and
Uzbekistan (ICKKU). The agreement was drafted with the involvement
of USAID. The
agreement concerns the operation of the Toktugul reservoir and the Naryn Cascade of dams.
The agreement includes provisions for Kazakhstan and Uzbekistan to share equally in the
purchase of summer hydropower
from Kyrgyzstan, while the payments cari be made by the
delivery of coal or gas or by money.
The Prime Ministers also agreed on an article that calls for an umbrella management
organization that oversees the provisions of the agreement.

53

f1

The April 1999 Ashgabat Declaration

The declaration

signed in Ashgabat on 9 April1999,

is as follows:

On the eve of the twentyfirst
century, humankind came across serious environmental problems, which hamper
its sustainable development. This degradation of the environment is a result of irrational use of natural
resources.
The consequences of the Aral crises had a negative impact on the quality of life of the inhabitants of Central
Asia; the problems of social security and pure drinking water supply became aggravated.
The Countries of Central Asia pay constant attention to the improvement of the situation in the region and
attempt to attract co-operation of the international community to solve these problems. In co-operation with
international organizations and foundations the implementation
of the regional project ‘Water Resources and
Environmental Management’ which is supported by the Global Environmental
Fund is in progress. The goal of
this project is a fundamental improvement of the use of water and other resources, the rise of efficiency and the
creation of a culture of nature use in the region, and the improvement of the overall ecological situation.
At the same time, the efforts that have been undertaken to solve the problems of the Aral Sea prove to be
incomplete.
We, the Presidents of the fratemal states of Central Asia - Republic of Kazakhstan,
Republic of Tajikistan, Turkmenistan and the Republic of Uzbekistan,

Kyrgyz Republic, the

driven by the aspiration
to provide our nations both prosperity and faith in the future,
acknowledging the necessity
to work out joint measures for the realization of a regional strategy and concrete actions for the rational use of
the water resources of the region, based on an ecosystem approach and integrated principles of water
management,
tuking into account
that the use of the water resources of the Aral Sea Basin should be carried out in the interest of a11the parties
considering mutual interests and the good neighbourhood principle,
emphasize the signifcance
of the efforts of the State Founders of the Fund to consolidate the co-operation in water management and
environment protection, rehabilitation of water ecosystems and the prevention of transboundary water pollution,
affirming the adoption
of the decision for a joint implementation
of a program of concrete actions for the problems of the Aral Sea
nccepting
that the provision of information to the public is an important condition for agreed actions in conducting
ecological and social economic policy in the region,
proceeding
from the firm determination to jointly overcome the consequences of the crises and bring the ecological situation
in the Aral Sea basin into a healthy state,
State:
to acknowledge the importance
of a complex approach to solve the problems associated with the socio-ecological situation in the Aral Sea Basin,
to increase activities
of the states in the region and their representatives abroad to attract the attention of the international public, the
financial resources of donor countries, funds and institutions for the implementation
of programs and projects
on problems off the Aral Sea Basin,
to provide a11possible assistance and support
for the realization of the project ‘Water and environmental management in the Aral Sea basin’ supported by the
World Bank and the Global Environmental Fund,
to pay more attention
to the problems of mountain areas - zones of formation of riverflows in the Aral Sea Basin,
to implement a set of measures and projects
in priority for the social protection of the people living in the Aral Sea basin,
to take measures
to fight desertification and transboundary pollution,
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1.

Water availability and water use in the different
sectors. Overall tables

1997 Data, in cubic
km

Streamflow
originating or
passing through a
country, according
FAO

TO be left for
downstream
according Soviet
practices

Annual available
groundwater
independent
from streamflow

Water to be left
to the Aral Sea

Consumable
surface water
resources
according
agreements

5,O

9,5

Kazakhstan*

145

Kyrgyzstan

44,0

32,0

2‘4

12,0

Tajikistan

63,3

50,3

3,O

13,0

Turkmenistan

23,4

12

23,4

Uzbekistan

55,2

145

tcan not be added)

tcan not be
added)

Total Aral Sea
Basin

623

15,o

29,7

13,4

20,o

90,5

*Kazakhstan, the Syr Darya Basin only. The basins draining to China in Kyrgyzstan are not taken into account

It is not astonishing
that water availability
figures are lower than water use or water
withdrawals
because a part of the water is normally used more than once. The difference in
water withdrawal
and available water cari be called re-use. A better way of accounting would
be balancing availability
and consumption and loss of water, although the diminishing
value
of not consumed but polluted water should be also accounted for.
Water use figures, estimates for the last years, from FAO Aquastat, except for
Kazakhstan are:
Total agriculture

Domestic

and industrial

Kazakhstan*

15,oo

0,50

Kyrgyzstan

9,50

0,59

Tajikistan

10,96

0,91

Turkmenistan

23,29

0,49

Uzbekistan

54,37

3,68

Total ASB

113,12

18,67

* The datafvom Kazakhstan concern only the Syr Darya basin part and comefrom the national working group

use
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Water use data as estimated from reports by national working

groups

Data in cubic km

food agriculture,
incl. fish

non-food
agriculture

industry and
mining

domestic water
SUPP’Y

services and
environment

Kazakhstan*

15,0

02

0,3

(5,O)

Kyrgyzstan

11,3

190

0,4

61

Tajikistan

7,s

4,o

0,7

L5

12

Turkmenistan

17‘4

4x6

LO

66

L4

Uzbekistan

37,6

17,2

12

3J

5,2

*Kazakhstan only the Syr Darya basin part. Thefigurefor
used once in agriculture.

services and the environment isfor a large part water already
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VI .

A.

Possibilities

and constraints

Population

Population growth figures of the last years may not be representative
for the future. For
example Kazakhstan showed in 1997 a negative growth of 0.6% due to emigration. The growth
rate of Turkmenistan
is much higher than in Tajikistan, showing great discrepancies in the
region. There seems to be a question as regards the reliability of present population estimates.
Changes in growth rate Will certainly occur and they Will be downwards, but how much
and when the big change of t-rend Will occur is an open question. In principle, the interest of
families in urban areas Will be to remain small, but for subsistence farmers it Will be still
attractive to have 4 to 6 or more children. In any case, in the following 25 years the population
Will continue to grow due to the age structure of the present population. The following figures
are a possibility.
For the whole Central Asia

Kazakhstan

Kyrgyzstan

Tajikistan

Turkmenistan

Uzbekistan

Total

- 0.24

0.05

1.18

1.61

1.35

1.3

1.3

1.3

1.3

1.3

1999

15.0

5.0

6.0

5.0

24.0

55.0

2000

15.0

5.0

6.1

5.1

24.3

55.5

2001

15.0

5.0

6.1

5.2

24.7

55.9

2012

15.3

5.2

7.0

6.1

28.5

62.2

2013

15.4

5.3

7.1

6.2

28.9

62.8

2022

16.5

5.7

8.0

7.0

32.5

69.7

2023

16.7

5.8

8.1

7.1

32.9

70.6

2024

16.9

5.8

8.2

7.2

33.4

71.5

2025

17.1

5.9

8.3

7.3

33.8

72.4

Present growth
Growth

rate %

rate in 2025

(pop. millions)
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And for the Aral Sea Basin proper, thus without

the area in Kazakhstan

outside

the basin:

ARALSEABASIN
Kazakhstan
Present growth rate %

Kyrgyzstan

Tajikistan

Turkmenistan

Uzbekistan

Total

- 0.24

0.05

1.18

1.61

1.35

1.3

1.3

1.3

1.3

1.3

1999

1.5

5.0

6.0

5.0

24.0

41.5

2000

1.5

5.0

6.1

5.1

24.3

42.0

2001

1.5

5.0

6.1

5.2

24.7

42.5

2012

1.5

5.2

7.0

6.1

28.5

48.4

2013

1.5

5.3

7.1

6.2

28.9

49.0

2023

1.7

5.8

8.1

7.1

32.9

55.5

2024

1.7

5.8

8.2

7.2

33.4

56.3

2025

1.7

5.9

8.3

7.3

33.8

57.0

Growth

rate in 2025

(pop. millions)

B.

Economy

In the framework of this document it has not been attempted to make a forecast about the
future economic development of the region. In the past practically a11 forecasts for the then
next 25 years have been wrong in size, trend or timing, and mostly in a11three.
The best equipped to forecast economic development are probably the experts from the
World Bank. Therefore, the following
country information
has been taken from the World
Bank country profiles as on Internet in February 1999:

Kazakhstan
The country had an estimated per capita income of US$1340 in 1997, though there is great
uncertainty in these numbers given the data problems and large fluctuations in GDP, exchange
rate, and inflation that have occurred.
The country is richly endowed with oil, gas, and minera1 resources, including gold, iron
ore, coal, copper, chrome, wolfram, and zinc. It also has a vast area of arable land, with the
agricultural sector’s share of GDP at an estimated 15%, and industry’s share at an estimated
30%. The industrial
sector is largely geared towards developing Kazakhstan’s rich natural
resource base. The economy is closely linked with the other economies of the former Soviet
Union, and especially with Russia. Since independence
in 1991, trade has rapidly been
redirected toward markets outside the former union.
Kazakhstan began a comprehensive structural reform program aimed at moving toward
a market economy in 1993. This program has been supported by a range of international
assistance from bilateral and multilateral
donors, including
the World Bank, and the
International Monetary Fund (IMF). Inflation dropped from an annual rate of 1,1605 in 1994 to
29% in 1996 and only 11% in 1997 in response to macroeconomic policies implemented from
1994 onwards.
After falling sharply in recent years, output stabilized in 1996 and began to grow again.
Whereas industrial production stabilized in 1995, Kazakhstan’s worst grain harvest in 30 years
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and the virtual halt in public investment contributed to a 9% drop in overall GDP in 1995,
following an even steeper decline during the two previous years.
In 1996, GDP growth was estimated as 0.5% and in 1997 as 2.0%. Recently recorded
employment
has been dropping,
falling by 13% (more than 500,000 people) between
September 1994 and September 1995. Due to massive net emigration, however, registered
unemployment
increased more moderately, to 4% of the labour force in 1997. Using a broader
definition of unemployment
including involuntary
leaves, and part-time furloughs, however,
this rate would stand at about 12%.
Fiscal policy has corne under stress since 1994. Fiscal revenues dropped from 29% of
GDP in 1993 to 16.5% in 1997. Nevertheless, the authorities succeeded in bringing the overall
fiscal deficit down from 7.2% of GDP in 1994 to 2.5% of GDP in 1996 and 3.4% in 1997. In
addition, measures to tighten monetary management were put in place with the introduction
of the national currency, the tenge, in November 1993.
In response to worsening economic conditions,
the government began accelerating
reforms. An anti-crisis program adopted in July 1994 introduced
a revised package of
structural reform. Economie stabilization, coupled with fundamental structural reforms in the
trade regime, brought about an improvement
in Kazakhstan’s external situation. The current
account balance registered a US$750 million deficit in 1994, equivalent to 4.2% of GDF’. In 1995,
however, exports recovered strongly causing the deficit to shrink to US$520 million (2.9% of
GDP). In 1996, the deficit increased to again be at US$750 million (3.6% of GDP) and over $900
million (4.1% of GDP) in 1997. Foreign reserves increased to US$2.25 billion in December 1997.
The government is now entering the second phase of its reform program. By the end of
1997, majority shares of virtually a11of eligible small- and medium-sized enterprises had been
sold; share packages in most enterprises for mass privatization
had been offered, and a11but a
few of 2,000 state and collective farms had been privatized. Management contracts have been
let for many of the largest industrial
firms and many oil, gas and minera1 reserves were
awarded to foreign investors. The Govemment has begun a major Pension Reform Program
which Will change radically the pension system, while increasing the security of the system
and strengthening the financial and securities markets in the country.
Kazakhstan’s medium- and long-term economic prospects are promising due to its vast
hydrocarbon
and minera1 resources, low external debt obligations, and well-trained
work
force. New legislation of foreign investment, taxation, oil and sub-soi1 rights are expected to
improve the climate for foreign investment in the next few years. By early in the next century,
Kazakhstan is expected to be able to finance its balance of payments through fore@
investment, private capital and regular project finance, thereby eliminating
the need for
exceptional support from officia1 sources. In the short term, however, the country Will need to
continue its reform program and deal with a number of external shocks if it is to increase its
growth rate to acceptable levels.

Kyrgyzstan
The Kyrgyz Republic, a small, mountainous,
and land-locked
country of 200,000 square
kilometres, with a population
of 4.6 million, has pursued a fast track transformation
of its
economy following the dissolution of the Soviet Union.
Stabilization and Growth. Policymakers have had the difficult task of contending with
of the former Soviet
the termination
of budgetary support from MOSCOW, the disruption
Union’s trade system and a large deterioration
in the Kyrgyz Republic’s terms of trade,
primarily owing to large increases in import prices of oil and natural gas. By 1997, GNP had
declined to US$440 per capita with severe declines in living standards.
liberalized
most prices, created a national
Early in the process, the Government
currency, introduced a liberal trade regime, and eliminated most capital flows. Substantive
progress in tightening
fiscal policies followed in parallel with a successful reform of the
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financial sector, and monetary policy framework and instruments. In 1994, deposit and interest
rates were liberalized, directed credits were discontinued,
and a domestic financing of the
budget deficit was sharply curtailed. The Government also established a fore@ exchange
market, a floating exchange rate and a fully liberalized exchange regime with no restrictions on
current or capital account transactions. A major liberalization
of trade has brought overall
tariffs to 10%. Non-tariff barriers and export taxes on a11goods were removed.
On July 17, 1998, the Kyrgyz
Republic successfully
concluded
WTO accession
negotiations, paving the way for the Kyrgyz Republic to become the 133rd and the first
Commonwealth
of Independent States member to join the World Trade Organization (WTO).
The Govemment has also successfully concluded its first 3 year program with the International
Monetary Fund (IMF), and a new program for 1998-2001 period has been approved in June,
1998.
Recent economic developments are beginning to show the benefits of these measures.
Inflation rate declined to 15% in 1997 (from more than l,OOO% four years earlier). Following a
cumulative decline of approximately
51% in 1991-95, GDP grew by 7% annually during 1996
and 1997. After a concerted effort to attract private capital and know-how to the mining sector,
the Kumtor gold mine, the eighth largest in the world, started production in January 1997 and
achieved commercial levels in May 1997, adding 4% to GDP. Agriculture,
the largest sector in
the economy, grew at lO-13% in both 1996 and 1997. Although the growth coincided with good
weather, the distribution of land shares and liberalized market prices undoubtedly
contributed
to production increases on individual
plots. Industrial production (excluding gold processing)
advanced only slightly owing to the re-start of production of 20 large firms whose production
had been halted under the enterprise rehabilitation program.
Structural Reforms. The Govemment has pursued an ambitious agenda of structural and
institutional
reforms conducive to private sector growth. Although a number of reforms need
to be deepened, progress has been considerable.

Agriculture
Agriculture is the dominant sector of the Kyrgyz economy, accounting for 45% of GDP and for
half of total employment in 1997. Production of most crops declined considerably during 19901995 but began to recover during the past two years. However, livestock and wool production,
two of the traditional mainstays of the rural economy, have declined severely and still remain
depressed. Agro-industry
continues to face a serious crisis with annual production declining
over 90% for most commodities between 1990 and 1996.
Govemment intervention in agricultural marketing has largely disappeared. The fore@
trade regime and prices have been liberalized. Over 65% of the agro-business has been
privatized and demonopolized.
Notwithstanding
efforts, output and input markets are still not
competitive. Lack of market information
about price and markets (both inputs and outputs)
and limited domestic or extemal demand for agricultural commodities have contributed to this
situation. Agricultural
support services are only beginning to be established and are needed to
replace the previous reliance on technical experts of the state and collective farms.
The Agroprombank
has been liquidated,
and the Kyrgyz
Agriculture
Finance
Corporation
has been established to provide credit to agriculture
and agro-business. In
addition, over 23 credit unions have already been established in rural areas. Al1 budgetary
loans to the sector have been substantially reduced and Will be completely phased out by the
end of 1999. Steps are in place to establish a commercial credit system for agriculture. A
strategy to revitalize irrigation and rural infrastructure is also being developed.

Energy
The Kyrgyz Republic
and gas production,

has abundant low-cost hydropower
resources, small and declining oil
and a collapsing coal industry.
Electricity
is exported at close to
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production costs while natural gas is imported at a price close to the cost of alternative fuels.
During the past two years, an energy policy has been developed to reduce the role of the state,
increase private sector involvement, and explore the potential for energy exports.

Financial sector reforms
A stable and efficient financial sector is essential to sustain macroeconomic
stability and
stimulate savings mobilization
and growth. In 1996-1997 the Government
implemented
a
comprehensive Financial Sector Reform Program, which liquidated the two largest insolvent
state banks and restructured and recapitalized, without use of public funds, two former stateowned banks. A temporary Debt Resolution Agency was established to help collect, Write off
or re-structure the non-performing
portfolios of these banks, and a body of new laws and
prudential
regulations
goveming
the activities of the banking system was enacted or
strengthened. Progress notwithstanding,
financial intermediation
still remains low and real
interest rates high.
Outlook. Despite
considerable
progress,
Kyrgyzstan’s
medium-term
outlook
is
characterized by uncertain growth prospects due to the constraints still faced by the economy,
including
weak public
finances, low private
investment
levels, deteriorated
public
infrastructure
network, and low productivity
in agriculture. The country is also landlocked
and, and largely sensitive to the economic fluctuations of neighbouring
economies.
The fiscal stringency required for past stabilization, and the magnitude of output losses
and economic restructuring,
have had a severe effect on poverty. At the outset of the reform
program, approximately
35% of the population lived below the officia1 poverty line. Recent
data suggest that the situation has worsened, with at least 50% of the total population
characterized as poor in 1996, with 16% of the population unable to meet minimum calorie
levels of consumption.

Tajikistan
Despite a difficult topography, the country is well endowed with water resources, a scarce
commodity
in Central Asia, enabling irrigation
of about 80% of the arable land and
contributing to Tajikistan’s specialization in cotton production (about half of total agricultural
production). Besides cotton, the country’s other main agricultural products are silk, vegetables,
grains and livestock. There is also a substantial hydroelectric
potential which has led to
Tajikistan’s
other specialization,
aluminium
production,
which constitutes
the bulk of
industrial
output. The availability
of hydroelectric
power has influenced the pattem and
structure of the industrial
sector, with aluminium,
chemicals and other energy-intensive
industries as the sector’s mainstays. Plagued by shortages of spare parts and raw materials,
many industries operate only a few months a year and the country’s main exporting industry,
the aluminium plant, has been running at about half its capacity.
These sectors, however, developed as enclaves with few links to other parts of the
economy and are heavily dependent on extemal markets for inputs and buyers. Presently, the
agricultural sector accounts for about 50% of employment and 28% of GDP, while industrial
production contributes to 20% of GDP, of which one third is generated by the aluminium
smelter. The other major component of the industrial sector is textile production,
accounting
for about one third of industrial output. Tajikistan’s minera1 resources, in the form of gold,
silver and uranium, have recently begun to be exploited.
At independence in 1991, the collapse of the trade and payments system among the FSU
countries triggered a precipitous decline in output. With such a rapid economic decline until
recently, the country’s GDP is now only about 40% of its level six years ago. As a result,
poverty has intensified in many parts of the country, particularly in the more remote and war-
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affected areas, with as much as 85% of the population considered poor. Civil war, floods and
mud slides led to extensive human and physical devastation, taking more than 50,000 lives,
displacing over 850,000 persons and severely disrupting economic activity and damaging the
country’s infrastructure.
TO arrest this deterioration,
the Govemment introduced several reform measures in
1995, including fiscal retrenchment and price liberalization,
supported by an IMF Stand-by
arrangement and an IDA rehabilitation
credit in 1996. In the following two years, however, the
policy performance of Tajikistan was mixed, largely because of the renewed conflict and weak
institutional
capacity. Much of the reform agenda contained in the above credit was eroded or
even reversed because of the conflict and the reform program derailed by mid-1997. The civil
conflict diverted resources to defence and security purposes to the detriment of other essential
needs at the same time that revenues declined. As of June 1997, the fiscal deficit reached 10% of
GDF’, social safety net payments were eight months in arrears, inflation exceeded 60% and
accelerated and the currency depreciated rapidly.
Recognizing that the reversa1 of this situation required dramatic action in the areas of
political and macroeconomic stability and structural reform, the Government and the United
Tajik Opposition (UTO) signed a Peace Agreement in July 1997. The Commission for National
Reconciliation (CNR) was created as the focal point to foster national reconciliation.
The Government, in consultation with the IMF and the Bank, also moved quickly on the
stabilization and structural reform fronts and has made significant progress during the past
year in achieving macroeconomic stability. In the past months, a great deal has already been
accomplished. Average monthly inflation for the first four months of 1998 was brought down
to 1.3%, compared to over 20% per month in July 1997. Recent fiscal performance has also been
impressive, with the fiscal deficit (on a cash basis) in the last quarter of 1997 narrowing to only
0.2% of GDP. During the first quarter of 1998, the deficit was 1.6% of GDF’. Owing to the
restored macroeconomic
stability and the availability
of external financing
for cotton
production, GDP grew by 1.7% in 1997, the first real growth since independence in 1991. The
recovery has continued, with real GDP in the first quarter of 1998 estimated to be 1.3% over the
corresponding period in 1997.
Despite Tajikistan’s
present economic
crisis, it has considerable
potential
for
development. Its population is well educated, the land is very fertile and has demonstrated a
capacity to produce competitively
for international
markets. The country also has an
established but idle industrial base with assets that cari be deployed more efficiently and
productively.
This industrial base cari serve as the basis for economic growth especially in the
agriculture sector. The development of this potential Will, however, depend on the speed and
intensity with which peace and security are restored throughout the country.

Turkmenistan
The cornerstone of the Turkmenistan economy is energy. With an estimated 2.7 trillion cubic
meters (tcm) in proven and probable gas reserves and additional indicative reserves estimated
at 14 tcm, Turkmenistan is the second largest natural gas producer in the FSU after the Russian
Federation and the fourth largest producer in the world. The country also has an estimated 1.1
billion tons of oil reserves.
Turkmenistan has considerable potential for diversification
into minera1 resource-based
industries. However, agriculture still predominates, accounting for 10% of GDP and 44% of
employment. Turkmenistan
is among the top 10 cotton producers worldwide.
Other major
crops include grains, vegetables, and fruits. Natural gas, oil products, and cotton account for
84 % of exports. The main imports in 1997 were machinery and metalwork (43%), processed
food (19%), industrial chemicals (11%) and non-food consumer products (11%).
Turkmenistan was initially less negatively affected by the break-up of the former Soviet
Union than other republics, and the country’s terms of trade improved substantially in 1992
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and 1993, as gas exports began to be priced at world market levels. However, the inability of
several former Soviet countries to pay for their gas imports from Turkmenistan led to a serious
problem of extemal arrears and declining gas output. In 1994, export volumes declined sharply
due to interruptions
in deliveries of gas to Ukraine and Georgia, and with a worsening of the
payment situation, gas exports ceased completely in May 1997. Turkmenistan
has been
exploring various options for alternative gas pipelines, and in December 1997, exports of 2 bcm
of gas began via a new pipeline (with a maximum capacity of 8 bcm attainable in 3 years) into
Iran. Export revenue from this pipeline, however, Will initially remain small, as 35% of export
receipts Will be used to repay Iran for the pipeline’s construction costs. Cotton production had
declined by 9% in 1994, but the rest of the agricultural
sector showed stable output. Wheat
diversification.
Cotton production
production
also rose, reflecting efforts at agricultural
rebounded somewhat in 1995, but output fell steeply in 1996 for both cotton (50%) and grain
(65%), and rose again by 45% in 1997. Real GDP declined by 30% in 1993-95 and 3% in 1996. In
1997, GDP fell a further 26%, reflecting the combined effect of deep declines in exports of gas
(73%) and cotton fibber (52%), tempered by a 34% growth in the domestic sector buoyed by the
increase in cotton and wheat production and a construction boom.
The underlying fiscal position has weakened markedly over the years, as budget deficits
were avoided mainly through expenditure compression, implicit taxes and subsidies. Credit
policy has been expansionary, with large directed credit programs and enterprises facing lax
budget constraints. Inflation averaged roughly 1,800% in 1994, l,OOO% in 1995, 450% in 1996,
and 20% in 1997. From 1993 to 1995, wage adjustments lagged far behind inflation, and real
minimum monthly wages declined by an estimated 80%. During 1996-1997, a series of wage
increases raised average real wages by 84%, but only to two-thirds
of their 1994 levels. Per
capita income (US$970 in 1995, US$870 in 1996 and US$630 in 1997) is now significantly below
the FSU average.
Social indicators are poor. Forty-eight percent of the population is estimated to be living
in poverty. However, this figure overstates the decline in living standards since housing and
related utilities (electricity, water, gas, sanitation, heating, hot water) are provided free and key
consumer goods (bread, flour, baby food) are heavily subsidized. Faced with declining tax
revenues from gas exports, the govemment has reduced budgetary spending by curtailing
some expenditures (wages, pensions, stipends and medicines are protected) in order to achieve
fiscal balance. The budget deficit remained at 1.5 percent of GDP from 1994-96 and a 0.1
percent surplus was recorded in 1997. However, Turkmenistan’s
overall budgetary situation is
hard to assess because of a large number of extra-budgetary
funds.
The vulnerability
of Turkmenistan’s
economy to extemal shocks was dramatized in 1997
by the combined impact of the suspension of gas shipments, fa11 in cotton fibber exports,
decline in imports and deterioration
in the services account associated with payments to
foreign companies for construction services. Thus, the current account reverted from a small
surplus in 1996 to a deficit of US$600 million (32% of GDP) in 1997, the first deficit since
independence.
Large capital inflows, repayments on restructured
1993-95 gas debt and
clearance of arrears owed to Turkmenistan on 1996-97 gas exports, more than offset the deficit,
and resulted in an overall surplus of US$150 million. Turkmenistan’s
policy has been to
maintain a relatively comfortable level of international
reserves, estimated at US$1.3 billion
(equivalent to fifteen months of imports) at the end of 1997. Turkmenistan
made good strides
in 1997 in normalizing
relations with foreign creditors, eliminating
debt service arrears, and
Organization.
improving
its trade ties with members of the Economie Co-operation
Completion
of new table and transport routes (Iran rail link and gas pipeline; the IranTurkmenistan sector of the China-Germany
fibber optics table) also enhanced Turkmenistan’s
role as a transit country.
Economie reforms have lagged in Turkmenistan
compared to other FSU countries. In
November 1993, Turkmenistan introduced its own currency, the manat, and established a dual
exchange rate system with an officia1 rate used for a11transactions related to gas exports, and a
commercial rate, which was substantially
higher. From 1995-98, the government took some
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steps towards a market economy. It removed price controls on most consumer goods,
privatized most micro or small enterprises and trade and catering establishments, and initiated
a leasehold program to transfer agriculture land to private farmers. It also made several
attempts at unifying the exchange rate, the last in April 1998. However, little progress was
made in macroeconomic
stabilization
or structural reforms. The Government has recently
formulated
a ten-year production
and investment plan that includes large investments in
infrastructure
and energy financed by foreign direct investment and the fiscal budget.
The immediate challenge that the government
faces is to adopt a macroeconomic
stabilization
program, consolidate the budget, give the central bank the independence to
conduct a restrained monetary policy, and mesh its ad-hoc policies into an internally consistent
and coherent reform program. It Will also need to initiate comprehensive structural reforms,
fully liberalizing
prices and privatizing
non-strategic medium- and large-scale enterprises.
Turkmenistan has good long-term potential for development given its natural resource base.
The large share of the gas sector in the country’s GDF’ indicates that even a modest upturn in
gas output would imply growth in GDP.

Uzbekistan
The country possesses significant economic potential and has a well educated population and
qualified labour force. Uzbekistan is rich in natural resources such as gold, natural gas, oil,
coal, silver, and copper. It is the world’s ninth largest producer of gold (with annual output of
approximately
60 tons) and is among the ten largest suppliers of natural gas (with annual
production of more than 50 billion m3).
In spite of its potential, Uzbekistan at present remains an underdeveloped
country. Its
GNP per capita was estimated at US$l,OlO in 1996, placing the country among lower-middleincome economies. More than 20 percent of Uzbekistan’s GDP is generated in agriculture,
which employs about 40 of its labour force. Primary commodities, such as cotton fibber,
mining and energy products, account for about 75 percent of its merchandise exports; cotton
alone accounts for 40% of exports.
Upon declaring independence in 1991, Uzbekistan encountered numerous economic
difficulties. Some of those difficulties, such as the breakdown of the inter-republican
trade and
payment mechanisms,
highly
monopolistic
market structures, repressed inflation,
and
declining output were common to a11 the FSU countries. Others, including
the loss of
significant transfers from the union budget and the negative shock to the terms of trade, were
specific to Uzbekistan.
Under these circumstances, Uzbekistan’s authorities decided to follow a cautious and
gradua1 approach to market-oriented
reforms. During 1992-93, they pursued relatively relaxed
financial policies, subsidizing both consumption and production. Simultaneously,
they carried
out a number of reform measures, including partial liberalization
of prices and the fore@
exchange market, introduction
of new taxes, temporary removal of import tariffs, privatization
of small shops and residential housing, and enactment of banking, property, and fore@
investment legislation.
The cautious approach to reform combined with a focus on developing self-reliance in
energy and on improving
mining and agricultural
sectors including
trade diversification
(especially of cotton exports), allowed Uzbekistan to avoid a sort of output collapse recorded
in many other FSU countries during the first years of independence. Uzbekistan’s real GDP
declined by less than 14 percent in 1991-93 compared with a FSU average of almost 40 percent.
The difficult macroeconomic situation and the withdrawal
from the ruble zone at the
end of 1993 forced the authorities to change their policy stance at the beginning of 1994. The
Central Bank of Uzbekistan
significantly
tightened monetary policy before and in the
aftermath of introducing
the national currency, the Soum, in July 1994. On its side, the
Government
tightened
fiscal policy by curtailing
consumer subsidies and eliminating
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budgetary transfers to enterprises. In January 1995, the authorities’
stabilization
program
began to receive financial support from the IMF under the STF, and a stand-by arrangement
was approved in December 1995.
Due to tightening
financial policies and the acceleration of structural reform, the
economic situation in Uzbekistan
improved
markedly throughout
1995 and most 1996.
However, economic reform in Uzbekistan suffered a serious setback at the end of 1996, when
the authorities reacted to pressures on the current account induced by the lower-than-expected
wheat and cotton harvests and the drop in the world prices for cotton fibber and gold, the
country’s two major export commodities. The authorities loosened both monetary and fiscal
policies and tightened trade and foreign exchange restrictions. In 1996, real GDP still expanded
by 1.6 percent, but the budget deficit widened to 6.9 percent of GDP, monthly inflation
accelerated to almost 20 percent towards the end-year, and the IMF suspended the stand-by
arrangement with Uzbekistan.
Economie trends have been mixed in 1997 and during the first half of 1998. In an effort
to curb accelerating inflation and widening current account deficit, the authorities started
tightening financial policies at the beginning of 1997. As a result, macroeconomic performance
began to improve again According to officia1 statistics, real GDP grew by 5.2 percent in 1997
and 4.0 percent in the first half of 1998, while average monthly consumer price inflation fell to
2.1 percent in 1997 and 1.7 percent in the first half of 1998. The IMF’s estimates suggest that the
GDF’ growth in 1997 may have been only 2.4 percent, while average monthly inflation was
estimated at about 3.5 percent.
On the structural
side, authorities
maintained
strict trade and foreign exchange
restrictions throughout 1997 and the first half of 1998, while making limited progress in other
areas of market-oriented
reform, including the creation of a privatization
investment fund,
enterprise restructuring,
and financial sector reforms. The foreign exchange control helped the
trade balance to reduce to about $72 million in 1997. In the first quarter of 1998 the t-rade
balance turned positive with a surplus of US$46 million. Fore@ direct investments remain
low; in 1997 only US$57 million or less than $3 per capita, which is the lowest of the FSU
countries. This issue was addressed by the Government and in May 1998 new legislation was
introduced offering stronger protection for foreign investors. The microeconomic situation, at
the same time, remained difficult with income inequality rising, financial position of many
enterprises
and commercial
banks worsening,
and enterprise
arrears and inventories
continuing to grow.
Uzbekistan is currently facing a number of serious environmental
problems. The most
pressing of them is the crisis in the Aral Sea basin situated in the northwestern
part of the
country. Poor water management over an extended period of time has resulted in partial
drying up of the sea and its contamination
by agricultural
chemicals. This is now having a
strong negative impact on economic activity and on the general health of the population
in
Uzbekistan’s regions neighbouring
the Aral Sea

C.

Education and science in relation to water

Traditionally,
and certainly until recently, Science and Education was in high esteem and got
priority when budgets were discussed. Literacy was and is among the highest in the world,
like the numbers of people working in scientific and cultural institutions.
Now education remains important to parents and thus a real felt priority for the great
majority of the population.
There are great financial and organizational
problems in the
educational systems at the moment, but it Will be possible to make a good educational system
effective in a reasonable short time.
There are still many good scientists and the infrastructure
such as laboratories are still
kept intact, but in fact the situation and the visible trends are very alarming. There is an
extensive braindrain to other economic activities. There are no Young scientists. Institutions
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cari only survive with contracts from abroad. Training institutions have stopped their work,
there is thus practically no forma1 training of Young engineers and technicians.
There is very little long-term ecological research going on, except in the framework of
the UNESCO Aral Sea delta project.
Co-operation with scientists from the countries of the former Soviet Union has stopped
and because of the few scientists that master English, co-operation with scientists from the rest
of the world is only slowly beginning and is for the moment limited to international assistance
projects. E-mail is now generally available, but full INTERNET connections are very rare.
The blame is however not only with the governments, the Academies of Sciences have
not been able to corne up with coherent plans to reorganize taking into account the changed
economic and political situation. While practically everywhere universities and scientists work
together and form a spearhead of modemity , here they seem to be the conservatives.
A complete overhaul of the science culture and organization is an absolute necessity for
development and this is, although painful and expensive, relatively easy, as the basic scientific
culture and esteem for intellectual achievements exists and Will remain to exist for still a long
time.

D.

Institutional

frameworks

Basically a11the institutional
frameworks are based on the structures from the former Soviet
Union. Most of the responsible persons also were educated and trained during that time. The
former system had the advantage that there existed a coherent science and technology policy
structure. The drawbacks are however tremendous, including the attitudes of people coming
from a system in which initiative, a questioning mind, trust and openness were detrimental to
ones career . According to many development specialists the capability and willingness
of
people to work together to improve a country is as important as the structure of govemment.
The international
regional arrangements and structures are discussed in the chapter on
the present situation. For regional water management, the GEF study identified eight major
issues or themes:
.
transition to a new political, economic and social setting;
.
information needs;
.
transboundary water management;
.
water conservation;
.
water quality control;
.
salinity management;
.
environmental
impacts;
.
implementation
capability.
The national information
on legal and institutional
frameworks is more clear than an attempt
to regionalize the description. There are many similitudes, but slowly there is coming a
diversification
in approaches.
The description of the national water management structures in the region is taken from
FAO AQUASTAT, January 1998 version.

Kazakhstan
The State Committee for Water Resources of the Republic of Kazakhstan (SCWR) is responsible
for maintaining
and operating the existing inter-farm system for delivery of irrigation and
rural drinking water through regional and district water resources committees. It is responsible
for inter-sector and inter-provincial
water allocation and for defining national policies on
water quality and the protection of water resources. It administers international river systems
with respect to water sharing. It supervises the eight national River Basin Water Organizations,
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which are the Aral-Syr Darya, Balkhash-Alakol,
Irtysh, Ishim, Nura-Sarysu, Tobol-Turgay,
Ural-Caspian and Chu-Talas BWOs (Basin Water Authorities).
The Ministry of Agriculture is in charge of agricultural research and extension, and onfarm agricultural and land reclamation development. This ministry is also responsible for the
monitoring
of drainage, waterlogging
and soi1 salinity conditions for the major irrigation
projects in the five southem provinces.
The Ministry of Municipal Affairs is in charge of domestic water supply and wastewater
treatment, while the management of the main water supply network at the provincial and
inter-provincial
levels falls within the mandate of the SCWR.
The Ministry of Geology and Protection of Underground
Resources, the Ministry of
Ecology and Biological resources and the Hydrometeorological
Service are also involved in the
water sector.
The Water Code, adopted on 31 March 1993, provides the framework for the regulation
of domestic, industrial and agricultural water use, ensuring the respecting of environmental
water requirements.
It also opens the way for the introduction
of a market economy in
irrigated agriculture, since it allows the creation of WUAs at the inter-farm level and the
privatization
of the district water organizations.
Irrigation infrastructure
(on-farm network,
inter-farm secondary network, and equipment / machinery) may also be privatized.

Kyrgyzstan
The Ministry
of Agriculture
and Water Resources (formerly
there were two separate
ministries) is in charge of water resources research, planning, development and distribution,
and undertakes the construction, operation and maintenance of the irrigation and drainage
networks at the inter-farm level of the country. Water allocations are regularly reduced in
order to promote savings and to satisfy the demand from new users. In the case of the Syr
Darya River basin, one of the objectives is also to increase the flow to the Aral Sea.
In the past, irrigation systems were designed and operated to deliver water to the large
sovkhoz and kolkhoz and it was a relatively easy task for the Ministry of Water Resources to
deliver water to each farm. However, with the increasing number of small farms that has
resulted from the privatization
programme, there is a need for institutions
which provide
technical support to farmers, and which are in an intermediate position between the Ministry
of Agriculture and Water Resources and the farmers.
Article 18 of the new water law (14 January 1994) includes specific provisions for the
establishment of WUAs, which would receive water from the Ministry of Agriculture
and
Water Resources and allocate it among their members. They would have legal status, be
independent of the government, be able to collect taxes from their members, borrow funds,
and take appropriate action to maintain and upgrade ‘their’ parts of the irrigation system,
which are the on-farm systems formerly operated by the sovkhoz and kolkhoz.
The Ministry
of Municipal
Affairs is responsible for domestic water supply and
wastewater treatment.
Monitoring
of surface water quant@ and quality is carried out by the Kyrgyz
Hydrometeorological
Agency, while the systematic exploration, investigation
and monitoring
of groundwater
is carried out by the State Committee for Geology and Hydrogeological
Expedition.
At international
level, the Kyrgyz Republic is a member of the Syr Darya River BWO,
ICWC and IFAS.

Tajikistan
The Ministry
development

of Water Resources (MWR) is in charge of water resources research, planning,
and distribution.
It also undertakes the construction, operation and maintenance
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of the irrigation and drainage networks at inter-farm level. Water distribution
is based on a
strict limitation of water withdrawal.
Water allocations are regularly reduced to promote water
savings and to satisfy the demand from new users. Institutionally,
water management follows
a hierarchy: state, province, district, farm (or WUA). The first three levels corne under the
MWR and are responsible for water distribution and delivery to the farm inlet, for assistance to
the water users in implementing
advanced technology, and for the control of water use and
water quality. The special reclamation services at provincial level are the responsibility
of the
MWR. They monitor the irrigated lands (groundwater
level, drainage discharge, soi1 salinity)
and plan measures for the maintenance and improvement
of soi1 conditions,
including
leaching, repair and cleaning of collectors and drainage network, and rehabilitation.
The Ministry
of Agriculture
is in charge of agricultural
research and extension,
agricultural and land reclamation development at farm level, and operation and maintenance
of the irrigation network at farm level.
The state enterprise ‘Tajikjilkomkhoz’
is responsible for domestic water supply and the
treatment of wastewater. The Ministry of the Environment is responsible for the protection of
water resources.
The water law and water rights are defined by the special ‘Water Code of Tajikistan’,
which was confirmed on 12 December 1993.
Tajikistan is a member of IFAS and ICWC. Within Tajikistan are the Kochand board of
the Syr Darya BWO and the Kurgan Tube board of the Amu Darya BWO.

Turkmenistan
The Ministry of Water Resources (MWR) is in charge of water resources research, planning,
development and distribution. It also undertakes the construction, operation and maintenance
of the irrigation and drainage networks at inter-farm level. Water allocations are regularly
reduced in order to promote savings and to satisfy the demand from new users and to increase
the water flow to the Aral Sea. The institutional
structure of water management follows
various hierarchical levels: state, vilayat, district, farm (or WUA). The first three, corne under
the MWR and are responsible for the distribution
and delivery of water up to the farm inlet,
for assistance to the water users in implementing
modem technologies, and for the control of
water use and water quality. The special reclamation services, at a11 levels, are also the
responsibility
of the MWR. They monitor groundwater
level, drainage discharge and soi1
salinity, and plan measures for the maintenance and improvement of soi1 conditions, including
leaching, repair and cleaning of collecter-drainage
network, rehabilitation, etc.
The ‘Water Code of Turkmenistan’,
was issued on 27 December 1972. This code is
currently under review, and new water legislation is planned for the near future.
The Ministry of Agriculture
is in charge of agricultural
research and extension, land
reclamation and agricultural development at farm level, and the operation and maintenance of
the irrigation network at farm level.
The Ministry
of Municipal
Affairs is responsible for domestic water supply and
wastewater treatment.
Turkmenistan is a member of IFAS, ICWC and the Amu Darya River BWO.

Uzbekistan
The Water Resources Department
of the Ministry
of Agriculture
and Water Resources
Management, established in 1996 after the merger of the Ministry of Agriculture
and the
Ministry of Water Resources, is in charge of water resources research, planning, development
and distribution.
It also undertakes the construction,
operation and maintenance of the
irrigation and drainage networks at the inter-farm level in the country. Water allocations are
regularly reduced in order to promote savings and to satisfy the demand from new users and
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to increase the water flow to the Aral Sea. Water withdrawal
per year thus declined from 17
500 m2 in 1980 to 11 600 m2 in 1995, while irrigation efficiency increased. The total annual
irrigation water withdrawal
declined from 58.8 km2 in 1990 to 53.4 km2 in 1994.
Institutional
organizations
dealing with water management at state, provincial
and
district level corne under the Water Resources Department. Such organizations are responsible
for water distribution
and delivery to the farm inlet, for assisting water users in implementing
advanced technologies,
and for water use and water quality control. The special land
reclamation service, under the Water Resources Department, monitors the main reclamation
indicators of irrigated lands (groundwater level, drainage discharge, soi1 salinity, and situation
of the collecter-drainage
network) at national, provincial
and local level. It also plans the
required measures for irrigation and drainage network maintenance and for the reclamation of
degraded lands, including leaching, repairing and cleaning of drainage-collectors
and network
rehabilitation.
A water law was approved in May 1993. It introduced the notion of water rights. Within
the general objective of water savings, Article 30 emphasizes the need for water pricing,
although it still leaves room for subsidies to the water sector.
The Ministry of Agriculture
and Water Resources Management is also in charge of
agricultural research and extension, on-farm agricultural
and land reclamation development,
and on-farm operation and maintenance of the irrigation network.
The Ministry
of Municipal
Affairs is responsible for domestic water supply and
wastewater treatment.
The Central Asia Scientific Research Institute
of Irrigation
(SANIIRI)
undertakes
research in the water resources development sector. This autonomous institute of the Ministry
of Agriculture
and Water Resources Management was previously responsible for a11Central
Asia. It also manufactures irrigation equipment.
The Goskompriroda
(Environment
State Committee) is in charge of water quality
monitoring and control of industrial and municipal pollutants.
Uzbekistan is a member of IFAS, ICWC, the Amu Darya and Syr Darya River BWOs.

E.

Climatic and hydrological

variations

The last 100 to 200 years, the climatic situation has been rather stable. Scientists in the region
do not agree on whether there are clear signs of climatic change in the last 100 years.
Like in many other areas in the world the glaciers are in the last 100 years more in a
melting then in a growing stage. River run-off is therefore a bit larger then if the glaciers would
have been stable. Thus even if no alteration of present climate tendencies occur, the river
runoff would in the long run become a little bit less, in particular in summer.
It cari not well be foreseen what effect global climate change Will have on the hydrology
of the region. A very general idea is that in the case of global warming, the climatic zones Will
move somewhat to the north. But as precipitation
is in the first place determined by the
existence of the mountains, global warming, assuming that this is certain, Will not have
necessary much effect of the flow in the Amu Darya and Syr Darya.
In the case of global warming having a considerable
effect, it is not likely that
streamflow in Central Asia Will be much affected in the next 25 years, again thanks to the
existence of the glaciers. It is thus assumed that eventual climate change Will have an effect less
then the uncertainty of the data.
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Description of different
possible futures

VII .

A.

Introduction

The World Health Organization has once defined health as ‘optimal well-being’ taking thus
into account that there may be conditions one cari not change.
A similar way of reasoning could be applied to the water related socio-economicenvironmental
situation in a country. The targeted thresholds for 2025 in the table ‘Possible
goals in the Water Related Long Term Vision for the Aral Sea Basin’ do not represent an
ideal situation but are considered as the ‘best possible’ regional averages.
Possible goals in the Water Related Long Term Vision for the Aral Sea Basin

Targeted thresholds

Health
Mortality

below 5 years of life bom children per 1000

Life expectancy at birth in years

< 30
> 70

Nutrition
Average availability

of food calories per inhabitant

per day

> 3000

Environment
Water available for the environment

in cubic km per year

> 20

Wealth
Increase of income per person in purchasing

power in urban areas as a factor

> 2.5

Increase of income per person in purchasing

power in rural areas as a factor

i 3.5

Agriculture
Average water use in cubic meters per ton of wheat

< 1000

Average water use in cubic meters per ton of rice

< 3400

Average water use in cubic meters per ton of cotton

< 1900

% of irrigated
Drinking

area salinized (middle and highly salinized)

< 10

water supply

Coverage of piped water supply in urban areas, in % of people

> 99

Coverage of piped water supply in rural areas, in % of people

> 60

People served good quality water by biological

standards, urban, in %

> 80

People served good quality water by biological

standards, rural, in %

> 60

for 2025
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The figures in the table above seem on first view very reasonable and realistic, and
certainly should be aimed for as future goals. It is obvious that they cari not be reached
overnight and without investments. For the vision we would like to find out what could
realistically
be accomplished in 25 to 30 years. The important constraints are population
growth and finances. While population growth for a relatively short period as 25 years cari be
predicted within rather narrow limits, it is almost impossible to estimate how much funds may
become available for investments and maintenance and operation of water infrastructures.
The availability of funds depends mostly on the economic development in the countries
of the region, but also on political choices such as how much of the economic growth should
go to investments in the water sector and when.

B.

Future possible sectoral water related developments

1.

Drinking

water supply

The target is to provide practically a11people in urban areas and most people in the rural areas
safe drinking water in order to bring the figures for Child mortality down. This improvement
of the drinking water supply situation in the region would need major investments, and funds
for sustaining maintenance and operation.

Urban areas
The figure of 99% connections for urban areas cari be reached quite soon in the whole region as
there was already more then 90% in 1990. However since the end of the eighties less and less
money became available for maintenance and the quality of the networks are deteriorating.
The state of the underground
pipes has also an effect on the quality of the water through the
infiltration
of polluted water from the subsoil into the pipes. Thus repair and reconstruction of
the networks is a prerequisite for any programme for improving the networks.
At present the quality of the fed into the networks is generally bad, except in some of the
City centres. Therefore the percentage of connections is not a good measure for the situation.
The bad quality is caused by leaking pipes in the urban areas, the pollution of surface and
groundwater,
the absence of chemicals for purification,
the deteriorated equipment and in
some countries the lack of specialists in water treatment.
The biological quality of the water in the region is by far the most important factor
leading to a quick improvement
of the health situation when taking Child mortality as an
indicator. Dealing with a11the other factors cari be postponed until the biological situation has
improved. Very good biological quality cari be obtained by state of the art water treatment
technologies.

Rural areas
The water supply situation in the rural areas is generally considered to be SObad, that it Will
take a long time to reach an acceptable situation. There is a large variation in rural conditions
in the Aral Sea Basin. The lowlands near the Aral Sea with no surface water and with highly
saline and possibly polluted groundwater cari not be compared with a mountain valley with a
pristine small river where nomadic herdsmen live. There are thus no uniform solutions.
No biological treatment cari make saline water fresh. If no fresh water cari be found one
either has to leave the area or to import water from far away or one has to rely on an expensive
solution such as reverse osmosis.
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Water quantities
The actual design standards for quantities in the region are 450 litres per person per day for
urban areas and for rural areas 180 litres per day. These standards are very high and certainly
too high if one would calculate water needs for industry, services and environment separately.
SO the still high figures of 250 1 per day in urban areas and 100 1 per day for rural areas are
used in this report for the calculation purposes.
Estimates of the present population in the five Central Asian Republics range from 50 to
55 million people, depending on the numbers used for estimating emigration during the last 9
years. For the basin itself, that is without North Kazakhstan, the figure is approximately
40
million. The projections for the population
in the five CAR’s in 2025 range from 60 to 70
million inhabitants. The corresponding
quantities of water needed for drinking water supply
range therefore from 4.16 cubic km to 4.85 cubic km, as cari be seen from the table thereunder.
WATER QUANTITIES IN CUBIC KM
Million

rural water needs

urban water needs

total water needs

50

0.73

2.74

3.47

60

0.88

3.29

4.16

70

1.02

3.83

4.85

inhabitants

These quantities are small compared to agricultural
water demands and to the total
amount of water available (around 90 to 100 cubic km annually). In addition most of the water
cari be treated after use and be reintroduced into the rivers for use later on by irrigation or the
environment. It is thus not necessarily consumptive use.
Some cities have extensive parks and other greenery. A substantial part of this water is
disappearing through evaporation and this is to be accounted for.
Raw water quantifies from which good quality drinking water could be produced are
thus not a factor of importance for the future and certainly in no way a constraint for proper
drinking water supply. However, the quality of the natural waters from which the municipal
services take their raw water is very important, because of the increasing cost of purification
with increasing pollution of surface and groundwaters.
The limiting factors are the funds that cari be made available for investments and to pay
for operation and maintenance.

2.

Nutrition,

food and rural development

Note: While in document the calculations concern the Aral Sea Basin, the political boundaries of the five Central Asian
Republics contain a large area not in the basin, namely north Kazakhstan. Though North Kazakhstan cari not, for
climatic reasons, produce rice or cotton, it could with some improvement in yields, produce a11the quantities of cereals,
/ in the form of wheat, needed by the population of Central Asia.

The question is: is there sufficient water to feed the population in the basin in 25 years?
Perhaps not and in that case food would have to be imported. The importation of food
products is not necessarily a bad thing. Most of the countries in the region are at the moment
importers as well as exporters of food products. For example, one exports wheat and imports
fruits. It may also be a possible strategy to export non-food agricultural products and from the
income import wheat or other cereals.
Many kinds of strategies are possible for ensuring sufficient food for the population. In
general practically a11 governments (and societies) prefer that as much food as possible is
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produced within the country. The reason may be in some cases the wish for self-sufficiency or
food independence, but often there is also an economic factor involved and governments
usually favour a prosperous rural population.
The question then becomes: until what time is there sufficient
water for food
production? We cari already assume that the water consumption by domestic and industrial
uses Will be SO small that they cari be neglected. For the first approximation
we cari also
assume that the Aral Sea Will receive drainage waters. Therefore taking into account that a part
of the used waters Will be reintroduced into the system and used again it cari be assumed that
irrigation water demand up to 80 km3 cari be met.
An uncertainty factor is the possible increase of irrigation in the Afghanistan part of the
Amu Darya basin. The possible increase of irrigation water in Afghanistan would diminish the
water availability
in the other countries of the Amu Darya Basin, but it is expected that the
amount Will be relatively small and Will not effect the reasoning in the vision document.
Figures for yield per ha at present,

as given by FAO, are:

FAO data

year

wheat (ton/ha)

rice (tonlha)

Kazakhstan

1993

1.50

4.30

1.81

Kyrgyzstan

1993

2.20

Tajikistan

1994

0.85

1.71

1.91

Turkmenistan

1994

2.00

2.38

2.30

Uzbekistan

1993

2.51

2.06

2.96

Figures for yield and water use per ha and cubic m per ton as projected
groups

cotton(tonlha)

by SICIICWC and the national

working

for the long future are:

wheat tton/ha)
SIC-ICWC
Tajikistan

WG

Turkmenistan
Uzbekistan

WG
WG

SIC-ICWC
Tajikistan

WG

Turkmenistan
Uzbekistan

WG
WG

rice (ton/ha)

cotton (ton/ha)

future

4.3

6

3.3

future

3.5

4

4

future

5

4.5

4

future

5

5

4

wheat tm3/ha)

rice (m3/ha)

future

4000

20000

6000

future

3000

24000

8000

future

3000

23000

6400

future

3100

25000

6500

cotton (m3/ha)
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wheat (m3/tonl
SIC-ICWC

future

Kazakhstan
Tajikistan

WG
WG

Turkmenistan
Uzbekistan

WG
WG

930

future

rice (m3/ton)

cotton tm3/tonl

3340

1800

7000

3200

future

600

6000

2300

future

600

5000

1800

future

620

5000

1630

If one assumes that the projections for the increase of productivity
given by SIC-ICWC is
possible, that is a yield of 4.3 tons of wheat per hectare and using 4,000 litres of water in a year
per hectare for wheat one would need, if one only grew wheat, about 21 cubic km of water for
71 million inhabitants. That is in fact a very reasonable figure.
FORWHEAT
Needed calories per year and per person

1.10 million

cal

Amount

of calories in one ton of wheat

3.44 million

cal

Amount

of water needed to produce 1 ton wheat

0.93 thousand

m3

Calories needed in
million cabyear

Wheat needed per
year in million tons

Water needed per year
in km 3

50 million

inhabitants

54.75

15.92

14.80

60 million

inhabitants

65.70

19.10

17.76

70 million

inhabitants

76.65

22.28

20.72

If one would satisfy the demand for calories only by rice and again taking the
productivity
increase as foreseen as possible by SIC/ICWC, 71 cubic km would be needed and
that is too much, compared to the maximum available.
FoRRICE
Needed calories per year and per person

1.10 million

cal

Amount

of calories in one ton of wheat

3.60 million

cal

Amount

of water needed to produce 1 ton wheat

3.34 thousand

m3

Calories needed in
million cal/year

Wheat needed per
year in million tons

Water needed per year
in km 3

50 million

inhabitants

54.75

15.21

50.80

60 million

inhabitants

65.70

18.25

60.96

70 million

inhabitants

76.65

21.29

71.11

Cotton production
For increasing the wealth of the rural population,
and for eaming fore@ exchange, cotton
production Will probably remain strong. During the last few years cotton production
went
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down, particularly
in Uzbekistan and Turkmenistan due to changes in cropping patterns and
probably also because of management changes. While in 1995 the production in the basin was
1.9 million tons, in 1996 this was 1.4 million tons.
If 1.5 million tons were produced in 2025, and 1800 m3 of water was needed to produce
1 ton according to SIC/ ICWC, then the total water needs for cotton would be about 3 km3.
If the 1994 area for cotton was used, that is 2.6 million ha, and a water use of 6000 m3 per
ha was possible with a yield of one ton for 1800 m3 of water, 8.8 million tons could be
produced for 15.9 km3 of water.
It is clear from the figures above that there is not sufficient water in the future to grow
whatever one likes in unlimited quantities.

3.

Environment

and living

conditions

The major water related environmental
problems are the shrinking of the Aral Sea, the
deterioration
of the quality of the surface and groundwaters,
the decline of wetlands and
riverine ecosystems and the salinization of the soils.
As said before there is an agreement by the Central Asian States to reduce water use in
the basin to make available 20 to 25 km3 for the Aral Sea and its deltas. That would be
sufficient to restore and maintain the wetlands in the deltas. By discharging through the rivers
channels this volume could at least partially restore the riverine ecosystems.
It is likely that improving
the fertility of the irrigated areas by reducing the sait
concentration in the soi1 Will need extra water for leaching at least temporarily. It is of course
best to do this when there is still sufficient water available, and that would be during the next
10 to 20 years.

4

The Aral Sea

For the future there are three basic options to deal with the shrinking Aral Sea:
.
Its restoration to the water level and quality of 50 years ago ;
.
Its stabilisation at the present level;
.
The continuation
of the shrinking until it stabilises by itself at an even lower level then
today.
Redressing the water level
In the 1970s and 80s when the shrinking of the Aral Sea became obvious, Soviet scientists
worked out various strategies to save the lake and restore it to the level in the 1950s. With the
size of the lake today about 50 km3 of water per year (equivalent to the annual discharge of the
Rhone river in France) would be needed for several decades to get to an equilibrium level of 50
m above the level of the ocean. Any increase of water input Will speed up the time necessary to
reach that level.
The original salinity (1940 to 1960) of the Aral Sea was 10 g/l. It has increased to 4050 g/l (the average value for the ocean is 35 g/l) which has a devastating effect on its
ecosystem.
Basically there are four basic options to make the necessary amount of water available
for the Aral Sea:
.
Restore the flow of the two rivers Amu Darya and Syr Darya to their 1960 flow.
.
Bring water from the Caspian Sea to the Aral Sea.
.
Divert water from the Arctic bound Siberian rivers towards the Aral Sea.
.
Combination of the above options.
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Restoring thefiow of the two rivers Amu Darya and Syr Darya
In order to provide the quantities needed to restore the level of the lake by restoring the flow
of the two rivers Amu Darya and Syr Darya, water savings would have to be planned,
organised and the necessary measures would have to be enforced. How much cari be enforced
would depend on the financial, political and organisational
capacities of the governments
concerned.
In the present situation and with growing population
in a11 the states this option is
highly unrealistic. Next to that, the salin@ of the lake would still remain higher than the
original one, making a restoration of the former ecosystem impossible.
Transferring waterfiom

the Caspian Sea to the Aral Sea

It is technically possible to pump water from the Caspian Sea to the Aral Sea.
The pumping would need about 18 billion Kwh per year because the Caspian Sea is
about 80 metres lower than the Aral Sea. The amount of energy needed per year is equivalent
to 38% of the total energy production of Uzbekistan.
As the salin@ of the Caspian Sea water is between 5 and 12 g/l, depending on the
season and the distance from the mouth of the Volga river, the water of the Caspian cari only
be used for filling up the Aral Sea and not for irrigation.
However withdrawing
50 km3 annually from the Caspian Sea would lead to a decline of
its water level by up to 20 to 30 cm per year in a dry phase (such as between 1933 and 1940),
which would be unacceptable for most of the riparian states of the Caspian Sea.
Diverting waterfiom

the northbound Siberian rivers towards the Aral Sea

Scientists of the USSR have seriously studied the transfer of the Siberian rivers -the so-called
Siberal Canal project. During a first stage 27 km3 / year would be brought to the Aral Sea region
from the Ob basin through a very large (200m wide, 15 m deep and 1500 km long) canal. In
subsequent stages the discharge would go up to 60 km3/year. It is to be noted that the original
purpose of the Siberal Canal plan was to increase the available amount of water for irrigation
rather than the replenishment of the Aral Sea itself.
The plan was completed in 1985 and the execution was scheduled to start in 1989. In
1986 the Central Committee of the Communist party of the USSR decided definitively
to
abandon the project for various reasons. These include the need for a huge reservoir in Siberia,
high costs and unpredictable ecological consequences.
In 1988 during his visit in Central Asia, Mr. Gorbatchev promised, upon request of the
delegations for the Aral Sea region, to re-open the discussion on the interbasin transfer. The
Presidents of the Central Asian Republics made the same request to the World Bank missions,
but these repeatedly refused to study the matter.
A possible combination of the above measures
None of the separate options mentioned above is ideal or even viable at present.
The pumping of water from the Caspian Sea is the least attractive because the water is
saline, but it would be possible to take some water from the rivers flowing into the Caspian Sea
to the Aral Sea and replace this water with a transfer from rivers in North Russia into the
Volga.
It is also possible to obtain substantial water savings in the Syr Darya and Amu Darya
rivers.
Transfer of water from north bound rivers is also possible, even if it were only to make
irrigated agriculture possible elsewhere SO that less water of the Syr Darya be used for that
purpose.
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Stabilising

the Iake at the present level

An inflow of approximately 23 km3 annually into the Aral Sea would allow it to stabilise at the
present level and in combination with other measures a partial restoration of its deltas. TO free
such an amount from irrigation would demand a big effort and political Will but it is feasible
over a certain period of time.
The salinity of the Aral Sea would nevertheless remain at its present high level or even
increase if drainage water would be diverted into the lake instead of the natural streamflow.
Thus it Will not be possible to restore the original ecosystem of the lake.
The water made available for the Aral Sea should in the first place be used to restore the
delta ecosystems to preserve their ecological value and use their potential for fish farming and
animal husbandry for the local population.
Further decrease of the sea level
Due to the decreasing level of the Aral Sea and the construction of a dam between the small
northern and the bigger southern area the Sea was split into two parts in 1997.
If the inflow to the Aral Sea remains at the present day rate, i.e. between 5 and 10 km3
per year the southern bigger lake Will continue to shrink until evaporation from the sea surface
area equals the inflow. At this point the big lake Will remain more or less stable with very high
salin@.
The effects this further shrinking Will have on the local climate are hard to predict.
If the two parts are kept separately the smaller lake in the north Will stabilize sooner. An
inflow of approximately 3 km3 per year would be sufficient to keep it at the present level.

b)

Quality of water in rivers, lakes and underground

Except for the salinity and the occurrence of pesticides which are problems that have to be
solved in the framework of adapting agricultural production, water pollution is no the most
important problem in the basin. Water quality is and remains important, but in the course of 10
to 20 years it is very well possible to implement the measures for improving the quality of
surface waters in such a way that there is again a healthy hydro-ecological
situation in which it
Will not be too expensive to produce potable water from the natural waters.
Al1 new industries, including mining, should be responsible technically and financially
for the management of the waste produced by the production
process. Old waste dumps
should be cleared up by initiatives of the respective Governments.
Dangerous wastes may be embedded in sediments, which may be mobilized during
unusual floods SOparticular tare should be taken, and monitoring systems should be installed
by the major water supply companies.

c)

Wetland protection and restoration

Wetlands are ecological units which cari be (re)created in a relatively short period of time. They
are very important
for the functioning
of other ecological units sometimes far away.
Internationally,
wetlands are important for migrating birds.
In arid and semi-arid regions, wetlands need water, but one cari create them with water
of certain salinity, thus the requirements of wetlands are not necessarily competing with other
water users. Wetlands have been proven to exert a certain water purification function as well.
The situation as regards the wetlands has been deteriorating during the last 30 years and
an effort, is needed to restore and maintain them. The advantages of having good functioning
wetland ecosystems far outweigh their costs, thus we cari foresee for 2025 that the major
wetlands Will have been restored in the deltas of the Amu Darya and Syr Darya as well as
upstream.

,
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d)

Soi1 salinity

The major environmental
problem in the Aral Sea Basin, with regard to sustainability,
is the
increasing salinization of the irrigated soils. It is absolutely necessary to solve this problem. It
is possible and has to be done simultaneously
with improving the productivity
of the irrigated
areas.
It may be that in the beginning the process of improving
the salinity of the irrigated
areas would need considerable amounts of water. It is therefore imperative
that these
measures are taken as early as possible.
It Will not be possible to solve a11salinization problems by 2025 as some of the soils in
the region are naturally saline. But the salinity of the agricultural soils Will have been brought
down to acceptable levels in 2025 together with the efforts to improve productivity
and the
saline irrigation return waters Will have to be disposed of in an acceptable environmental
manner.

6

Safeguarding

of monuments

and sites

The tare for the monuments does not require water, except for the quant@ required for the
tourists visiting the monuments, but that cari be considered as a very profitable use of water.
High groundwater
tables are a danger for monuments and this danger is increased
when the groundwater
is saline. For 2025 we foresee that the groundwater
tables in the old
cities, and under important monuments in the rural areas, Will have been brought down to safe
levels. This Will require, along with other measures, better wastewater management in the
urban centres.

4.

Energy, industry

and mining

The estimate for water use for energy, industry and mining in 1990 were, for the whole basin,
about 6 cubic km per year and a large part of the industry was in North Kazakhstan, outside
the basin proper. The industry at that time was not efficient and economical with regard to its
water use and it is expected that the industrial production Will reach the 1990 level again only
between 2007 and 2015. However this re-emerging industry Will certainly be different in
structure and in water efficiency.
SIC / ICWC estimates industrial water use, including agricultural industries and energy,
in 30 years at only 4.5 cubic km per year. Even if SIC had a pessimistic view about future
industrialization
and if we suppose that the industrialization
may in 2025 be double than that
of the year 1990, still a total water availability
of 6 cubic km for industry for would still be
largely sufficient. In addition relatively little water is consumed by industry and it cari in many
cases be recirculated and recycled.
Water is thus in no way a limiting factor for industrial development in the Aral Sea
Basin.

C.

Description

of possible futures

1.

Description

of a future

without

change

Suppose that the economy, the general infrastructures,
the budget items, and the attitudes of
the people remain the same, that is ‘business as usual’. There Will be some improvements, but
there Will also be setbacks. For example agricultural, hydrological
and ecological research Will
not be systematically
supported; there Will be little or no money for investments in the
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agricultural
sector, in particular to combat salinization of the soil. Even if there was income
from the sale of oil and gas and other natural resources, no priority would be given to
investing these funds in infrastructures
outside the big cities. Certainly some increase in
productivity
would take place in some regions, but at the regional level it would be offset by
things that are continuing to deteriorate.
Let us assume, looking at the food production
situation, that the average regional
productivity
of water in 25 years Will be as high as in the most productive areas in the region,
calculated in cubic meters of water per ton of product. Let us assume also that there are 60 km3
of water available for agriculture,
besides the amounts for water supply and industry,
uncertainties and the 20 km3 needed for the environment. It is not possible to indicate with
certainty how the population Will grow and what the relative importance of wheat and rice in
the diet Will be. For that reason there are a range of possibilities. The sample calculation shown
below is for the case when there would be 50 million people in 2025 and when 90% of the
calorie demand would be covered by wheat and 10% by rice.
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NO CHANGE FUTURE, example

of calculation,

demand by wheat for 90%, while cotton

with a population

production

increases

in millions

% of calories from wheat

Productivity

wheat

tonlha

Productivity

rice

tonlha

Productivity

cotton

tonlha

of the calorie

with the population

Result of Calculations

1nputs

Total number of people

of 50 million and a coverage

t-l
M
50

Water needed for calories for

90

population

55

in km3

Water needed to produce cotton in

2.0

km3

3.0

1

2.5

Water use wheat

m 3 /ha

Water use rice

m 3 /ha

water use per ton wheat

Water use cotton

m3/ha

water use per ton rice

m 3 /ton

water use per ton cotton

2 500

*

Per person per year
Calories needed

million

cal

1.095

Calories

from wheat

million

cal

0.986

Calories

from rice

million

cal

0.110

1996 cotton production

Amount

in million

of water available

tons

for cereals

and cotton in km3

60

Losses from cereals after harvest in %

10

Wheat needed

ton

0.315

Rice needed

ton

0.033

Water needed for wheat

m3

788

Nutrition

value wheat million

cal/ton

3.44

Water needed for rice

m3

306

Nutrition

value rice in million

calhon

3.66

Water for calories

m3

1094

needed calories per person per day

3000

I

For other figures for population and importance of wheat in the diet, the figures in the
following tables have been calculated. In the first table, the cotton production grows with the
population and in the second table the cotton production remains the same as in 1996.
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Remaining water resources

in cubic km per year, in the case that cotton production

is growing with the population.

x axis : % of calories from wheat
70

60

80

90

100

5

14

40

3

50
60
70
80
90
100
y axis : population

in millions

Remaining water resources

in cubic km per year, in the case that cotton production

remains the same as at present.

x axis : % of calories from wheat
60
40

70

80

90

100

5

14
5

50
60
70
80
90
100
y axis : population

in millions

One sees that if things were not to change there is hardly enough water within the basin
to feed its population. And if one continues to grow cotton at the same rate as population
growth one would have to abandon rice completely and a population of 50 million would be
difficult to feed. With a population of 60 million, rice would have to be abandoned and cotton
production should have to be less than at present.
Another possibility for feeding the population of the basin would be to transport wheat
from North Kazakhstan where a somewhat higher yield cari be obtained.
As regards water supply and sanitation, the situation Will, in the case of no change, not
improve either. Without a major effort in investments, research and education specific for
water supply and sanitation and many other things, the situation cari not improve. There is
already an enormous backlog in maintenance and repair.
In this bleak scenario, there is no substantial growth in industry, thus not much danger
of industrial pollution. If there is no proper water supply, it cari not be expected that there Will
be a proper treatment of used municipal waters, thus the biological quality of the natural
waters Will, with the growing population, become worse and worse.
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In addition the Aral Sea would get less and less water because of the small reserves left
after the production of food, and the temptation to use a11the water before it goes to the Aral
Sea would become too great.
Clearly, the option of no change or ‘business as usual’ is not attractive.

2.

Description
of a future
rural development

based on priority

for agricultural

and

Supposing that there Will be sufficient funds coming from outside the region, for example from
the export of oil, gas and minerals, then it could be possible to imagine a society where a large
part of the population is actively employed in agriculture and related services and industries.
Australia is an example.
Would there be enough water to build such a society? Or said in another way, would
water be a limiting factor?
In this case, priority would be given to agricultural
development, applied research in
agriculture,
irrigation
and drainage, soi1 science, hydrology
and hydrogeology,
water
management and the social sciences. This priority would be supported by Governments, and
salaries would be such that bright Young people Will be attracted to such careers and would
remain in the profession.
Investments
for improving
drainage and minimizing
losses in the transport and
distribution
of water and the application in the field would be made. Because of a Will to
change, proper remuneration
and organizational/institutional
systems would be gradually
installed to make private interests coincide with public interest.
Al1 such measures are possible, and if implemented there would certainly be a higher
productivity
per ha, less water used per ha and consequently a higher productivity
per cubic
meter of water. In fact, in this future, the growth in productivity
would be highest.
An emphasis on agriculture and rural development would create a culture, including an
intellectual culture in the urban areas, with an emphasis on exploiting the natural soi1 and
climatic and genetic resources in many varied ways. It may then be expected that many more
products could be exported as well as cotton. Obvious examples are medicinal plants and
other horticultural
products such as flowers and fruits. In addition, the increased knowledge
and know-how itself would be a very good export product.
The speed of change would very much depend on the amounts of money made readily
available from exports of minera1 resources. These funds would be unevenly distributed in the
region. However these discrepancies would not necessarily be negative, as the countries that
earn more cari spend more on research and knowledge transfer and cari have the other
countries profit from this through sharing of knowledge without additional costs.
We cari thus assume that productivity
would increase to the maximum possible.
It is to be repeated again that in the calculations an extreme simplicity has been applied.
That is why cotton is been used as a symbol for non-food cash crops, the production of fodder
not taken into account, as wheat and rice are taken as representing the production
of the
necessary food items, and why calorific production for both rice and wheat have been chosen
to illustrate the enormous differences in water requirements for food crops. The danger is
obvious, but it is felt that a Vision of greater complexity would lead to a diminishing
of
understanding
and comprehension. The idea is to get a feeling for what a future could be. It is
certainly not the idea to recommend that the people should in 25 years have a very limited
menu.
It is also to be remembered that there is a separate sectoral regional exercise on ‘Water
for Food and Rural Development’, which has also been executed within the framework of the
World Water Vision and the Global Water Partnership.
When using the same calculation technique as in the previous subchapter and using the
productivity
figures proposed by SIC-ICWC in chapter V, we get the following result for the
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case that cotton production Will increase population
80% by wheat and 20% by rice.
EMPHASIS
calorie

ON LAND AND WATER DEVELOPMENT,

intake Will be covered

population

and the calorie intake Will be covered for

sample calculation

when population

for 80% by wheat and 20% by rice and the cotton

Will be 70 million,

production

Will increase

with

numbers

High yield improvements
2025
Total number of people

in millions

% of calories from wheat

70

Water needed for food calories for

80

population

El

Productivity

wheat

toniha

Productivity

rice

toniha

Productivity

cotton

tonlha

Water use wheat

m 3 /ha

Water use rice

m 3 /ha

Water use cotton

m 3 /ha

in km3

4.30

Water needed to produce cotton

6.00

in km 3

B
3.30

Total

Rest

::::::::““’

1996 cotton production

in million

tons

2.7

Losses from cereals after harvest in %

10

Amount

of water available for
cereals and cotton in km 3
Per person per year

60

Nutrition

value wheat million

cahton

3.44

value rice in million

cal/ton

3.60

Calories needed

million

cal

1.095

Nutrition

Calories from wheat

million

cal

0.876

needed calories per person per day

Calories from rice

million

cal

0.219

Wheat needed

ton

0.280

Rice needed

ton

0.067

Water needed for wheat

m3

261

Water needed for rice

m3

223

Waterforcalories

m3

484

One cari see that in such a case there is still enough water for further
there is no need to import food.

development,

30 00

and
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The following two tables show that enough food could be produced for even 80 million
people while at the same time increasing cotton production
considerably.
With such an
increase in productivity
of irrigated agriculture per cubic meter of water, water reserves would
be sufficient to cater for possible surprises, such as a considerable increase in irrigation in
Afghanistan or variability in precipitation in the mountains.
Remaining

water resources

in cubic km per year when cotton

production

follows

population

growth

x axis : % of calories from wheat
50

60

70

80

90

100

40

26

29

33

36

39

42

50

18

22

26

30

34

38

60

9

14

19

24

28

33

70

1

7

12

18

23

29

5

11

18

24

5

13

20

7

15

80
90
100
y axis : number of population

Remaining

water resources

in millions

in cubic km per year when cotton

production

remaining

the same

x axis : % of calories from wheat
50

60

70

80

90

100

40

26

29

33

36

39

42

50

19

23

27

31

35

39

60

12

17

21

26

31

36

70

5

10

16

21

27

32

4

10

16

23

29

4

12

19

26

7

15

23

80
90
100
y axis : number of population

in millions

Comparing these figures with the figures for the ‘No Change Future’ implies that
putting efforts into improving
productivity
is even more important
than trying to limit
population growth at least for the medium term. In other words: working only at limiting the
growth of population is not an effective policy in Central Asia.
Clearly, there is no better solution than to make a clear tut choice for improving
the
productivity
of agriculture calculated in cubic meters of water per ton produced.

-----

---

-
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3.

Description
of a future with an emphasis on industry and
services and a modest increase in agricultural
productivity

In the description
of a possible future ‘based on a priority
on agricultural
and rural
development’, we have shown that if sufficient financial inputs are available and there is an a11
out effort to improve yield per cubic meter of water, there Will be no water shortage in the next
20 to 30 years.
It may be that a society based only on agriculture and related services is not regarded as
attractive for a11kinds of possible reasons. It may also be that the exploitation for export of
energy and minerals would not bring in sufficient funds to make a massive investment in
agriculture possible, in particular in the beginning of the process. In that case a policy of
industrialization
or re-industrialization
would be necessary.
Although the largest part of investments for industrialization
cornes from the private
sector within and outside the country, the Governments wilI still have to invest heavily in a11
kinds of infrastructures
and research and education to make their country attractive to
industrial investors and to engineers and skilled technicians.
In the beginning of the process, revenues from industry Will be very low and during that
time investment in agriculture Will be minimal. Later this may change, as the nation becomes
more affluent. In this case we cari assume that there Will be a delay in the progress towards
improvement of yields in agriculture.
Earlier in this chapter it has been argued that industrial
water demands are not
determinant in the consideration of the question whether the region has sufficient water. The
reasons given were that industrial
water needs were rather low, that the industry
in
Kazakhstan is mostly outside the Syr Darya basin and that industry is quite capable to switch
to production technologies that use little water, or to purify and re-use water. This reasoning
may not hold for the beginning of the industrialization
process, but when considering the year
2025 one may expect that, overall, industrial water use Will be small compared to the total
water availability and water use.
Agricultural
yield improvements Will thus be probably smaller then in the previous case,
in particular in the beginning, but later towards 2020 they may accelerate. Probably we could
envisage a 66% productivity
gain towards the (optimistic?) yields predicted by SIC-ICWC for
2025.
Let us assume also that there are 60 km3 of water available for agriculture, which would
allow for water supply and industry,
uncertainties
and the 20 km3 needed. for the
environment.
It is not possible to indicate with certainty how the population Will grow and
what the relative importance of wheat and rice in the diet Will be. For that reason there Will be
a range of possibilities. The sample calculation shown below is for the case when there would
be 70 million people in 2025 and when 90% of the calorie demand would be covered by wheat
and 10% by rice.
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MEDIUM PRIORITY FOR LAND AND WATER DEVELOPMENT,
of 70 million

example

and a diet with 90% wheat and 10% rice and a cotton

Medium

of calculation

production

for the case of a population

that increased

with the population

yield improvements

2025
Total number of people

in millions

% of calories from wheat

70

Water needed for food calories for

90
El

Productivity

wheat

tonlha

3.40

Productivity

rice

tonlha

4.50

Productivity

cotton

tonlha

3.10
L

population

in km3

I

Water needed to produce cotton

Total
Water use wheat

m 3 /ha

Water use rice

m 3 /ha

Water use cotton

m3iha

water use per ton wheat

m 3 /ton

1996 cotton production

‘water use per ton rice

m 3 /ton

Losses from cereals after harvest in %

I

12

I

54

161

Rest
18000

42

I

Amount

in million

of water available

tons

for

pr
I

10
60

cereals and cotton in km3

wheat million

cal/ton

3.44

value rice in million

cal/ton

3.60

Per person per year
million

cal

1.095

Nutrition

Calories from wheat

million

cal

0.986

Needed calories per person per day

3000

Calories from rice

million

cal

0.110

Wheat needed

ton

0.315

Water needed for wheat

m3

417

Rice needed

ton

0.033

Water needed for rice

m3

178

Waterforcalories

m3

596

‘Calories

needed

The reserve would be in that case 6 cubic km, which is not much at all. The figures for
other situations would be:
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Remaining

water resources

in cubic km per year when cotton

production

following

population

growth

x axis : % of calories from wheat

40

50

60

70

80

90

100

8

13

19

24

29

34

2

8

15

22

28

6

14

22

6

15

50
60
70
80

9

90

3

100
y axis : number of population

Remaining

water resources

in millions

in cubic km per year when cotton

production

remaining

the same

x axis : % of calories from wheat

40

50

60

70

80

90

100

8

13

19

24

29

34

3

10

17

23

30

1

9

17

25

2

11

21

5

16

50
60
70
80
90

11

100

7

y axis : number of population

in millions

On the other hand, if the people in the region would become more affluent due to
increased exports, it would be quite normal to import rice. If that is done a population of 70
million cari easily be fed.
If reasoned in this way, industrialization
is not a handicap for food production. In the
case that the industrialization
would not bring the expected wealth, or in case of global
economic depressions, the food requirements could still be met, but at a lower quality level. In
any case, as mentioned previously
it is necessary increase yields per cubic meter than at
present.
As regards drinking water supply, a strong industrial sector would be a positive factor
as a11the necessary equipment could be produced locally and the adaptation of the equipment
to the local conditions would be better. The technical expertise would also be more varied and
experienced within an industrial culture.
For the environment
and living conditions it would not make a difference with the
previous described future, except that if the nations would be more wealthy, funds for the
environment and the improvement of living conditions could increase.
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VIII.

A.

Evaluation of the feasibility
of the possible futures

Introduction

A scenario analysis software was used to test the realism of the possible futures for the Aral
Sea Basin Water Related Vision that were discussed in the previous chapters. The Globesight
software from the group of Prof. Mesarovic from Case Western Reserve University, Cleveland,
Ohio, USA, was selected for this purpose. This software shows the relationships
between
different economic and social factors and is relatively simple which has the advantage that
people cari get familiar with it in a short time. The Case Western Reserve team developed a
water-related mode1 for two countries in Central Asia. UNESCO has had previous experience
with this software as it has been used in several training courses to demonstrate sustainable
development issues.
The ‘Globesight ’ software was transferred to regional expert groups in Central Asia
through several training exercises. The expert group of the SIC / ICWC in Tashkent, developed
their own regional Aral Sea Basin model, nicknamed the ‘Irina’ model, based on the mode1
provided by the Mesarovic group mentioned above. Concurrently
the Case Western Reserve
University group also adapted their mode1 and developed it into a regional Aral Sea Basin
Model, nicknamed the ‘Gundo’ model.
The two models, the ‘Irina’ mode1 and the ‘Gundo’ mode1 were discussed, tested, further
adapted and used to test the assumptions of the different possible futures during a two-weeklong workshop in October 1999 in the UNESCO Office in Tashkent.
The assumptions that are at the basis of the different possible futures as they are
discussed in the previous chapters are:
The population in the Âral Sea Basin proper, that is excluding the people living outside
of the basin such as in North Kazakhstan, Will be in 2025 between 50 and 70 million.
The nutritional value of wheat and rice respectively is 344 and 360 calories per 100 grams
and the loss between the field and the table is 10%.
The water use, in the year 2025 in the case of no particular effort to improve productivity,
is 2500 cubic m per ton of wheat, 9000 cubic m per ton of rice and 4000 cubic m per ton of
cotton. These water use figures take into account a11losses from river to plant.
The water use, in the year 2025 in the case of a large effort to improve productivity,
could
become 930 cubic m per ton of wheat, 3300 cubic m per ton of rice and 1800 cubic m per
ton of cotton. These water use figures take into account a11losses from river to plant.
In 2025, the drinking water quantities needed are based on the requirement of 250 litres
per person per day in urban areas and 150 litres per person per day for the rural areas. It
is assumed that there is no relation between these figures and economic development as
measured in GNP per inhabitant.
The water quantities needed for industry Will roughly grow with population, thus about
double between 2000 and 2025, and be independent from economic development on the
basis of the idea that if the economy improves, there Will be more financial room to
implement water saving technologies and water re-use in industry.

90

.

.
.

.
.
.
.

B.

The Aral Sea Will receive in 2025 at least 20 cubic kilometres of water per annum in an
average year. This figure will gradually increase from the assumed 8 cubic km inflow per
year at present.
Average annual figures are considered representative as food reserves cari be established
to caver deficits in years with less then average river flow.
Hydropower
Will be generated in 2025 in accordance with the water needs for irrigation,
or the energy that Will be sold in exchange for agricultural products, which implies that
water needs for hydropower cari be considered to be a relatively small amount compared
to the irrigation needs and thus does not have to be modelled.
The calorific needs for the population
are at least 3,000 calories per person per day,
independent from GNP per inhabitant.
The economy cari finance the improvements in drinking water supply and sanitation.
The economy cari finance the necessary improvements in agriculture and the measures
necessary to improve water use efficiency.
The available water for agriculture in the basin is about 60 cubic km per year, not taking
into account re-use, but assuming that this quantity does simultaneously
satisfy the
needs of the population, the environment and industry.

Description of the two models used for testing the
possible futures

Both the ‘Gundo’ mode1 and the ‘Irina’ mode1 were developed specifically with the purpose of
testing the feasibility
of the Aral Sea Basin vision through scenario analysis. The main
difference between the two models is in the approach: The ‘Gundo’ mode1 uses regional
parameters from the beginning to the end without any differentiation
according to country.
The ‘Irina’ mode1 makes assumptions
for each individual
country in advance and the
aggregate result is taken as the scenario for the whole region.
There are some differences in the structures of the two models. For example, the
agricultural sub-mode1 in the ‘Gundo’ mode1 is divided into food crops and industrial crops
(i.e. cotton). The ‘Irina’ mode1 has a more detailed water sub-model, which takes into account
river flow from upstream countries and outflow to downstream countries. Also, groundwater
and reuse are considered as separate entities. In the case of the ‘Gundo’ model, the economic
mode1 is more elaborate. Instead of having one entity for the whole economy, it is divided into
energy industry,
non-energy
industry,
and services. Here the
4 sectors: agriculture,
assumptions
are: contribution
of agriculture
to the whole economy is driven by trop
production
(food and industrial
crops), energy industry
and non-energy
industry
by
investments from export of energy and services by its growth rate.
In relation to water, water demand for agriculture (irrigation) in both models is driven
by the amount of irrigated land. For industry, ‘Gundo’ mode1 takes GNP that is contributed
from energy and non-energy sectors as the driving factor, whereas in the ‘Irina’ mode1 a
proportion of GNP for industry is considered as the driving factor (since economic sectors are
not recognized independently).
For domestic water demand, both models consider total
population as the driving factor.
The case when a water shortage occurs is taken into account in the ‘Gundo’ mode1 by
introducing potential and actual yields, production, and calories per capita. It is assumed that
when a shortage occurs (that is, the water balance becomes negative) water demand has to be
tut proportionally
by the shortage amount.
In the case of food production,
both models use similar approaches in which total
calorific demand is first calculated based on information
of calorie per capita, then using a
coefficient, it is converted to grain equivalent. The supply side computation is based on the
available land and yield of crops with water as the limiting factor.
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C.

The scenario testing by the ‘Irina’ mode1

This mode1 assumes a maximum population
growth curve in 1999 and population
growth
slowing down with increasing GNP per inhabitant. The predicted population in the year 2025
is higher than 70 million people in the Aral Sea Basin in the case of the ‘no change future’.
The mode1 assumes that the available water resources in the basin amount to 140 cubic
km, which includes about 40 million cubic km of return flow (water that has been used already
once). It has a step by step approach to arrive at the goal of 22 cubic km of water for the Aral
Sea in 2030.
The mode1 includes two scenarios: a pessimistic one corresponding
to the ‘no change
future’ and an optimistic one, that is a scenario based on a future in which a high productivity
in agriculture coincides with strong industrial development. In both scenarios, it is accepted
that there is a growing calorie shortage during these years.
For the pessimistic scenario, the result is that there Will be, both a water shortage and a
calorie shortage already in 2005 and that GNP per inhabitant
in 2025 is obtained by
multiplying
the 1999 level by a factor of 1.5 only.
For the optimistic scenario, the result is that there Will be a calorie shortage from 2015
onwards and a zero water balance in 2025. GNP/inhabitant
in 2025 is obtained by multiplying
the 1999 level by a factor of 2.

D.

The scenario testing by the ‘Gundo’ mode1

The ‘Gundo’ mode1 tested three scenarios, corresponding
to the three possible futures in the
vision. It has the same population growth figures for a11 three scenarios, arriving at a total
population in the basin of 57 million in the year 2025. The water allocation to the Aral Sea Will
grow gradually from 8 to 20 cubic km per year. Cotton production changes in the mode1 as a
function of the increase in productivity.
For the ‘no change’ future, the agricultural productivity
Will increase very little and if
GNP/capita is to increase on average 3 times from 2000 to 2025, guaranteeing a calorie intake
of 3000 per person, there Will be a water shortage by the year 2019. However, if GNP/capita is
only growing from 2000 to 2025 with a factor of only 1.25, there Will be just enough water left
in 2025.
In the scenario modelling a future with an emphasis on industrial
production,
and
assuming that the calorie demand is covered 90% by wheat and 10% by rice, there Will be
sufficient water in 2025 if income does not rise more than 2.5 times. If income is to rise in the
mode1 with a factor of 3, then there is a water shortage before the year 2025, because it is
assumed in the mode1 that increasing wealth means more water use per person.
In the case of the scenario modelling
the ‘agricultural’
future, with a tripling
of
productivity
per cubic meter of water, there is enough water until2025 even if calorie demand
is covered 20% by rice. In that scenario GNP cari multiply from 2000 to 2025 by 2.5.

E.

Conclusions

Every mode1 is a more or less crude approximation
of reality. Uncertainties exist already in the
data describing the present situation, and there are many variations in describing how the
different factors that determine the economic life of a group of countries link together. Most
importantly,
there is no way of being certain about the future. It is therefore not astonishing
that the different models gave slightly different results.
Neither the water related regional vision, nor the scenario analysis and testing, claim
that they cari be taken as economic forecasts.
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However the scenario testing did confirm the validity of the reasoning used to describe
the possible futures given in the previous chapters. The scenario testing confirmed that there
Will be no water shortage in the basin if agricultural productivity
increases three fold.
In the beginning of the vision exercise, the hope was expressed that GNP/capita could
be a factor of 3 in the urban areas and a factor of 4 in the rural areas by 2025. The modelling of
the different scenarios made it clear that this is very likely beyond reach. The relevant target
figures have consequently been changed to 2.5 and 3.5 times respectively. These values are still
high, but with a good deal of optimism , could be achieved.
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IX .

A.

The vision for 2025

Summary

For 2025 we see an Aral Sea Basin with a healthy population with enough food for everybody,
living in harmony, in a safe, healthy and interesting cultural and natural environment
and a
rural and urban population that has much more income than in the year 2000.
We also see that national solidarity has led to an improved situation of the people and
their environment in the immediate neighbourhood
of the Aral Sea.
The quantified vision for the situation in the Aral %a Basin for the year 2025 is that
water Will be managed in such a way that the following objectives are reached:
Possible goals in the Water Related Vision

Targeted thresholds

for the Aral Sea Basin

for 2025

Health
Child Mortality

< 30

( from 0 to 5 years) per 1000 births

> 70

Life expectancy at birth in years
Nutrition
Average availability

of food calories per inhabitant

> 3000

per day

Environment
Water available for the environment

> 20

in cubic km per year

Wealth
Increase of income per person in purchasing
year 2000

power in urban areas as a factor since the

> 2.5

Increase of income per person in purchasing
year 2000

power in rural areas as a factor since the

> 3.5

Agriculture
Average water use in cubic meters per ton of wheat

< 1000

Average water use in cubic meters per ton of rice

< 3400

Average water use in cubic meters per ton of cotton

< 1900

% of irrigated
Drinking

area salinized

< 10

(middle and highly salinized)

Water supply

Coverage of piped water supply in urban areas, in % of people

> 99

Coverage of piped water supply in rural areas, in % of people

> 60

People served good quality water by biological

standards, urban, in %

> 80

People served good quality water by biological

standards, rural, in %

> 60

-_.__ - _

._.__~__. _. . _.- .-._
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The health objective requires attaining the goals related to water supply, the food
objective requires the achieving
the goals related to the improvement
of irrigation
productivity.
The last objectives in the table that refer to income are water related in SO far as to
indicate that if one has money one cari buy food instead of using a11the water to grow irrigated
agricultural products. Wealth increases food security, and investing in industry, services and
tourism, especially cultural tourism, may be considered as potentially water saving activities.
It is expected that there Will be between 60 and 70 million people in the year 2025 in
Central Asia and between 50 million and 60 million in the Aral Sea Basin proper.
The water needs for irrigation are the determining quantitative needs. Al1 other users are
easy to satisfy. For 2025 we see an increase in productivity
of food and other agricultural
products per cubic meter of water to the degree that a11the necessary food cari be produced in
the basin and that sufficient water remains available for cash crops such as cotton.
There Will be thus no water crises in the next twenty-five
years, on the condition that
agricultural
productivity
increases. It is clear that productivity
cari not continue to increase
forever at high rates and that in the long run the conditions have to be created where families
Will choose less children.

B.

Health and drinking water supply

In 2025 we see that people Will have on average at least 250 l/day/person
of drinking water in
urban areas and 150 I/day/person
in rural areas. The corresponding
quantities of water
needed for drinking water supply range from 4 cubic km to 5 cubic km. These quantities are
very small compared to agricultural water demands and to the total amount of water available
(around 90 to 100 cubic km). In addition most of the water cari be treated after use and be
reintroduced
in the rivers for use later on by irrigation or the environment.
It is thus not
necessarily consumptive use.
Raw water quantities from which good quality drinking water could be produced are
therefore not a factor of importance for the future and certainly in no way a constraint for
proper drinking water supply. The quality of the natural waters from which the municipal
services take their raw water is however very important, because of the increasing cost of
purification with increasing pollution.
We see that the health situation in 2025 has considerably improved and Child mortality
has become a third of what it is now. Practically a11people in urban areas and most people in
the rural areas Will have biologically safe drinking water.
The figure of 99% connections for urban areas cari be reached easily and early in the
whole region. The quality Will have been improved by repairing leaking pipes in the urban
areas. The pollution of surface and groundwater
Will have been diminished through better
waste water collection and treatment and the chemicals for purification
are being produced in
the countries themselves. It is also envisaged that the deteriorated equipment has been
replaced and the lack of water treatment specialists has disappeared.
The situation in the rural areas was generally been considered to be very bad in the year
2000 and still in 2025 not everything Will be as it should be. One reason being that no biological
treatment cari make saline water fresh and not a11 villages are close to urban centres from
where they could get their drinking water and not many villages cari finance expensive
solutions such as reverse osmosis.

C.

Food and irrigated agriculture

We see that in 2025 the Central Asian States cari grow sufficient food to guarantee that each
person cari have at least 3000 calories per day. We also see the productivity
measured as cubic

,
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meters of water needed to grow a ton of product SO improved that the irrigated areas in the
Aral Sea Basin cari feed a11 the people in the basin. This does not mean that the region
necessarily has to grow a11the food it needs in the basin. It may very well be that cotton or
other cash crops are grown and sold and rice is imported, or that rice is grown and wheat,
grown in colder regions, is imported.
Many kinds of strategies are possible for ensuring sufficient food for the population. In
general practically a11 governments (and societies) prefer that as much food as possible is
produced within the country. The reason may be in some cases the wish for self-sufficiency
or
food independence, but in practically a11cases there is an economic factor involved and in very
many cases govemments favour a prosperous rural population.
It is clear that there is not sufficient water in the future to grow whatever one likes in
unlimited
quantities. For example, satisfying the calorie demand with rice and producing
many times as much cotton as today, even when production has become very efficient, is not
possible.
The two to three fold increase in productivity
per cubic meter of water is an absolute
necessity otherwise a major water crises cari not to be ruled out. We see that this increase in
productivity
takes place and that it came about through land improvements
diminishing
the
of waters, more
salinity of the soil, less conveyance losses, more optimal distribution
economical use of water at the farm through technical and economic measures, better
knowledge on a11 the factors involved, better adapted varieties and more knowledgeable
scientists, engineers and in particular farmers.
In the year 2000 a basic strategical study, related to irrigation water application systems,
desalinization
of soils, improvements of soi1 fertility, plant genetics and farming was started.
Parallel with this, basic national strategies were made to cater for the long-term manpower
needs (quantities and qualities), and educational and scientific infrastructures.
As a result the
whole population becomes aware and convinced that land and water have to be carefully
managed and the major investment in a11 aspects related to these natural resources was
necessary.

D.

Environment

and living conditions

In 2025 there is general satisfaction about the decision in 1998 to reduce water use in the basin
to such an extent that at least 20 km3 per year in a hydrologically
average year could become
available for the Aral Sea and its deltas. That proved to be sufficient to restore and maintain
the wetlands in the deltas and by its passage through the rivers proved with some measures to
have been sufficient for a partial restoration of riverine ecosystems.
We see no attempts to restore the Aral Sea to its pre-1960 state. There Will be possibly
two separate lakes, with wetlands at the mouths of the Amu Darya and at the Syr Darya
respectively. The rest of the former sea Will be used to dump saline water. The people whose
livelihood was related to the Aral Sea were provided with other means of existence with the
help of the governments concemed.
The quality of the surface waters increased considerably due to urban waste treatment
and economic measures encouraging industries to reduce pollution to the minimum. In the
rivers and lakes the quality became SO good that the original ecological situation could
practically be restored. The groundwater
improvement
was not satisfactory yet; in particular
concerning nitrates.
Wetland restoration, development
and management was successfully planned and
implemented with the support of govemments and the international
community. The small
rivers in the cities that were canalized before have now retrieved more natural courses. Water
continues to be made available for parks and trees in the cities and the villages and in the
landscape in general.
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E.

Energy, industry and mining

Industry Will again become an important part of the economy of the region. This industrial
‘redevelopment’
became a motor for a renewed outlook on science and technology and
positively
influenced
the use of new technologies in water supply and sanitation and
irrigation.
The govemments with the industrialists
and workers’ unions developed positive and
negative economic incentives for industries to limit water consumption and water pollution by
industry. This has led in 2025 to the situation that water consumption
(quantitatively
and
qualitatively)
by industry has significantly diminished in the Aral Sea Basin.
Agreements with mining companies were made, and continuously
adapted, regarding
the safe storage and disposa1 of wastes produced by this important economic activity. These
agreements were made public.
After a special study on hydropower
system management in the basins of the Amu
Darya and the Syr Darya with the objective on how to maximize hydropower
profits with a
minimum ‘waste’ of water, agreements were made by the respective govemments to that
effect.

F.

The cultural heritage

Tourism has increased successfully since the year 2000 of which more than half is related to
culture. Special measures have been taken, such as the improvement of waste water collection
in cities, to lower the groundwater
tables under and near the major historical monuments to
avoid damage due to capillary rise of water in the walls of the monuments and to lower the
possibility of damage due to earthquakes. Special studies were executed to document those
archaeological
sites with mud bricks in those areas where they could not be protected
sufficiently.

G.

Knowledge

and information

We see that in 2025 a11water related socio-economic and environmental
information and data
on which opinions and decisions are based are publicly available through printed form and
through Internet or other electronic communication
forms. The information
and data have
been labelled with its source of origin and are open to critical scientific review.
This became possible through broad discussions and studies during several years since
the year 2000 which made it clear to government specialists and scientists and engineers that
realistic planning is impossible with information which does not reflect the real situation and
that private or institutional
ownership of data Will make regional co-operation and also public
participation in preparing decisions impossible.
In 2025, the Universities and the other scientific institutions Will have become centres of
basic and specialized knowledge, including
knowledge from abroad. Specialists Will have
become fluent readers at least in English. The scientific and engineering institutions related to
agricultural production and water Will have very specific tasks and responsibilities
and have
secured the necessary finances.

H.

Water management

at different levels

We foresee that in 2025 there Will be different forms of water management infrastructures
in
the different countries, thus the present uniformity
Will disappear. They Will be very purpose

l
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oriented with clear socio-economic goals. Co-ordinating
tasks are more and more executed adhoc on the basis of co-operation agreements worked out beforehand and not by permanent
bureaucratie institutions.
Representative organs involving
the interested parties Will do the
local decision-making.

1.

Regional co-operation

Regional scientific and technical co-operation Will be strong, involving more and more people
at a11levels. Governments have realized that people have to know each other very well if one
wants them to co-operate. It was also realized that in each country the scientific community is
relatively
small and only together cari they reach the critical mass necessary for the
development of new knowledge and methods of work.
The Scientific Advisory Board for the Aral Sea Basin, established by UNESCO in 1998,
was instrumental
in promoting regional scientific co-operation and formed the basis for the
establishment
of several ‘virtual’
co-operation
structures
primarily
based on intemet
communication,
the Aral Net.

I
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x.

A.

Discussion of measures
and actions to make the vision
future possible

Background

and introduction

The objectives for 2025 are clearly stated: we would like to have in the Aral Sea Basin in the
year 2025 healthy citizens in a safe and stimulating environment. This are admittedly limited
objectives which do not caver a11aspects of life. Yet although they are basic objective for each
individual
and each government they are nonetheless the basis for a11what one could desire
further in life. One could also imagine that these are also objectives that every political system
would deem to be important tasks for the government to promote and to guarantee.
Objectives like distribution
of wealth, harmonious relations between people, economic
equity, gender equity, etc. are not mentioned in detail. This does not imply that these issues are
not important. However, they are not specifically water related, but they are necessary to
enable the implementation
of the measures required to arrive at the objectives mentioned in
the first paragraph.
One could argue as to how far it is the task of a government to see to it that the
environment is safe and stimulating. The question of safety in the sense of absence of the threat
of bodily harm is easily understood, because security is certainly the task of any govemment.
As to the environment,
it is clear that individuals
in authority cari not change the landscape
features on a large scale without impacting the life of other individuals
and that there are other
decisions which cari and should be taken through a form of decision process where a11parties
are represented.
The recommendations
that follow, in this chapter, are mainly addressed to governments.
In the chapter ‘Description of different possible futures’ and the chapter ‘Choice of a
desirable future and formulation of the vision’, the situations that we are wishing to be arrived
at in 2025 are described.
In the field of Health is the water related element Drinking Water Supply. The situation
to be arrived at is sufficient water of good quality for practically everybody within or near the
dwellings of the people. That requires adequate water supply systems and networks which in
tum require:
.
Willingness by society as a whole to do the necessary work and to accept the financial
and eventual social costs
.
Knowledge and know-how for planning, construction, maintenance and operation
.
Materials and equipment for construction and maintenance
.
Rules and procedures for the management of planning, construction, maintenance and
operation
.
Financial resources for construction, maintenance and operation
These requirements are not specific to water supply, they are very general and very basic and
cari be applied to practically everything related to water. One could remark that they go far
beyond the water sector and thus are dependent on a11 other sectors of society not under
control of the water specialists. That is indeed the case, but that is not a reason to be
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unconcemed. If water specialists are hindered by the execution of their responsibilities
by
deficiencies for example in the education of the children that become technicians, then they
should do something about it, for example to appeal to the appropriate authorities to remedy
the situation. Hence, the measures proposed in the Vision should go beyond the narrow water
field when necessary.
Within each technical field there are specialists who know exactly what to propose and
to do in a specific situation known to them. In the framework of the vision they have not a11
been consulted. It is clear that they should be involved in the planning of the execution of the
measures proposed.
This chapter speaks about what the society as a whole should do. In the case of Drinking
Water Supply for example, the choice of the most appropriate water treatment technology is a
matter of the specialists in that particular field and it is up to them to make that choice when
planning the execution of the objectives of the vision. The vision document Will not caver these
questions for that reason. The same reasoning holds for the choice of varieties of crops that
best withstand salinity for example. That is a question for the agricultural scientists and the
farmers and not for society as a whole.
Making the envisioned future a reality, a considerable amount of engineering works are
necessary which have to be carefully planned and executed by engineers with the support of
scientists and the participation of the populations concerned. The engineers from the region as
individuals
and as a group are very capable of preparing the relevant strategies, planning
them, and executing them. For that reason, no technical solutions are proposed in this chapter.
Scientists and engineers have as informed citizens a high degree of responsibility
in
shaping public opinion. This does not make them the decision-makers as they are neither the
beneficiaries of the works, nor have they the political responsibility
for their actions. Scientists
and engineers in Central Asia have to be more aware that they have to communicate with
society, and in particular, the specific communities, and groups for whom they work. They
should be able to explain in words which everyone cari understand why they plan to do
something, what it Will cost and to whom it Will profit.
With the present communication
possibilities, it is not necessary anymore that people be
in the same building to work together efficiently. As full Internet connections Will become very
good and cheap in the region, computers Will make it possible to have a11 necessary
information in many places at the same time and at any time. Regional co-operation, such as
that presently exists within in the framework of IFAS and other organizations,
remains a
necessity. The best way to accomplish, cultivate and sustain this is through projects and ad-hoc
working groups.

B.

Sectoral discussion

In this sub-chapter each water related sector is described, such as health and drinking water
supply, food and land and water development,
etc., and what measures and changes in
attitude are necessary to arrive at the desired future for 2025. Due to this arrangement of the
sub-chapter, some repetition is visible in the description of the different sectors.

1.

Health

and drinking

water supply

and sanitation

Urban areas
The first priority is the treatment of the raw water that goes into the drinking water supply
systems to make it biologically safe. The second priority is the reconstruction
and repair and
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maintenance of the water distribution
treatment of the wastewater.

system and the third

priority

is the collection

and

Rural areas
If at a11possible, rural areas should be served, as regards water supply, by extensions of urban
centres. If that is not possible, villages should be supplied by bacteriologically
safe
groundwater.
Willingness by society as a whole to do the necessary work and to accept thefinancial
social costs.

and eventual

Everybody is already convinced that a supply of safe drinking water is a necessity. The
extraction, production and provision of drinking water does not necessarily cause any social or
environmental
disturbances.
Drinking Water Supply Systems and Sanitation are costly. In urban areas the people Will
have no choice, but to accept the water supply offered. However, they may question the
realism of the price asked for it. In rural areas, a village or a remote single farmer Will usually
have the choice of being supplied with safe water and pay or on the other hand, not being
connected and not pay.
Since the urban dwellers and rural families have a say, through the election of the City or
village councils, about whether there should be investments in drinking water supply and
waste water removal and treatment, then they should be informed about the benefits and costs
of having safe water supply and sanitation.
It is necessary to explain on a large scale, at schools and on television, the relationship
between health and clean water and the cost of producing, delivering and treating the used
waters. Realistic information
should be used to show the present health situation. The school
public information campaign should be repeated each year for another batch of children.
In each urban centre information
material is to be prepared that refers to the local
situation. The message of the campaign is to be clear: you need safe water supply to be healthy
and to have healthy children and you Will have to pay for it in one way or another.
In the rural areas, it is probably best to give emphasis to informing
the population
through materials distributed at schools to the children and through local television and radio.
Again, the material should be specific for the region.
Knowledge and know-howfor

planning, construction, maintenance and operation

It is difficult to get reliable information on whether there is sufficient knowledge and sufficient
numbers of specialists at a11levels to apply that knowledge towards the goal of improving the
drinking water supply and sanitation situation. It is to be expected that the kind of knowledge,
the kind of organizations and procedures and the kind of engineers needed for a large empire
such as the Soviet Union is not appropriate for a country of 5 to 40 million people. In addition,
many engineers seem to have emigrated or went into other fields of activity.
A particular field in which it may be possible to leam from other countries is the area of
rural water supplies.
The education and training of civil engineers and civil engineering at the middle level
and lower level technicians should become broad based. The civil engineering
education
should be in the first place scientific-technical
and highlight the persona1 responsibility
of the
engineer to provide optimal solutions to a social problem rather then simply apply design
rules.
Engineers and stridents have to learn English. International
literature on the subject has
to become available and distributed to Universities and through the professional societies in
order to increase their knowledge on how problems are solved in other countries. Internet
should have an important place in communication
and knowledge transfer.
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It is clear that national studies have to be made conceming the manpower needs in the
water supply and sanitation field. It seems that there is at the moment at least an arrears of 5 to
10 years in higher and lower technician education, due in particular to insufficient funds for
that kind of training, including apprenticeships.
There is a specific category of knowledge needed for planning, and that is reliable
information on the actual situation. The knowledge about the natural environment and about
the limits to development, such as geology, hydrology and hydrogeology is there although not
always as freely available to the services as needed. It may be hidden in one of the numerous
scientific institutes. Because of this seeming secrecy, the data are in some cases unreliable, as
they are not open to scrutiny.
The knowledge about the actual situation of water supply in the countries is unreliable.
The data conceming water use and people connected are design data and not necessarily
reflecting the actual situation. Health data, such as Child mortality
figures seem highly
unreliable. It is clear that a set of reliable planning data is to be arrived at. In general a different
attitude towards information is needed in Central Asia.
The Scientific Advisory
Board for the Aral Sea Basin at its meeting in Almaty in
September 1998 identified the following
subjects in which an increase in knowledge would
contribute to the solving of problems related to water and public health:
development
of technologies for drinking water treatment that use locally available
chemicals
identification
of specific methodologies
to treat, neutralize or remove specific wastes
from mining, industrial, agricultural, municipal and other anthropogenic activities that
may threaten the quality of natural waters.
determination
of what level of pollution of surface waters is acceptable as a state of the
art use of a natural resource (including transboundary waters)
critical review of health statistics and correlation between water quality and health, SOas
to be able to determine priorities for water quality management
determination, through primarily sociological studies, of the present situation as regards
water and health in rural areas in order to choose the best methods to improve the health
of the population
technologies for the production
of drinking water under specific conditions from the
Aral Sea basin.
development of techniques for measuring specific pollutants in a standardized way SO
that the results cari be used for national and international
comparisons to enable
international agreements to be made and implemented
review of different possible methods to recover the cost of drinking water supplies,
taking into account local practices and attitudes
determination
of groundwater
characteristics in specific regions for possible drinking
water production.
Materials and equipment for construction and maintenance
For a quick improvement
of the present health situation it must be noted that a11 basic
materials for construction and operation of water supply and sanitation systems are available
in Central Asia. Some systems at the moment in some of the countries had in the past imported
chemicals from abroad for the preparation of drinking water. Such chemicals cari be produced
locally.
In principle, local industries have the capability to provide a11the equipment needed for
the construction of water supply and sanitation systems. An exception could be made for
microcomputers.
It would probably be better to purchase these from elsewhere. Also for
specific applications in rural areas specialized equipment may be necessary which may be
cheaper if bought from rather than manufacturing
them locally.
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Biological treatment of water is feasible as space is abundantly
available, energy
relatively cheap, and the basic knowledge exists in the countries of Central Asia, and thus,
there is no need for expensive fore@ equipment and chemicals.
Rules and procedures for the management of construction, maintenance and operation
The standards and design rules and procedures inherited from the Soviet times cari be kept
because it is the only existing coherent system. However they must be adapted to local and
national situations within a regional context and agreement. It should be clear that rules have
as their main purpose to help to improve the situation.
It is important to adjust the rules to what is possible, feasible and reasonable. The issuing
of high standards for example to impress fore@ and local public opinion and which cari not
be implemented
is counter productive.
This leads to either stagnation of, for example the
health situation or to distorted information
which makes it impossible to get a good view of
the real situation which in turn leads to faulty planning.
Financial resources for construction, maintenance and operation
There has been always, and particularly the last years, a lot of discussion whether water is an
economic or a social good. There was until recently a trend in the world towards privatizing
drinking water supply.
Many arguments are put forward in favour of private drinking water supply systems. It
must be remarked that there are in the world very good and efficient public as well as private
systems in a11sizes. Very many factors corne into play in the choice of one kind of system. It is
not easy to predict in advance which system is best in a particular situation, From a theoretical
point of view it would probably be best in the Central Asian countries to have a diversity of
solutions SO that experience cari be gained. Some competition
between the two types of
systems keeps both systems healthy.
It should in any case be remembered that the purpose of water supply systems is that it
should lead to better health of the population as a whole. Water supply systems should be
financed, and in any case, the citizens of the respective country Will have to pay for it in one
way or another. Money is a very powerful instrument
to influence water use behaviour
directly. It is therefore practically always better to have water paid for by the users in such a
way that it leads to reasonable economic water use, even if in the case of poor people it is
necessary that the public authorities provide subsidies to be sure that the public health
objectives are pursued.
The urban population is in general, and also in Central Asia relatively more wealthy
than the rural population, and therefore the urban population
should certainly pay the full
price for the water.
In many regions in Central Asia, the rural population Will have in the present situation
difficulties in paying the full price of water. For the purpose of managing water demand, it is
not necessary that the full price be paid as long as the level of the price has the desired effect.
How the government, national or local, is contributing
to the cost of the water supply is a
political,
technical and financial problem. Here again, the objective is for the central
government to improve the public health situation as quickly as possible with the limited
funds available.
In principle, it would be best when the rural population at least pay for the operating
costs of the water supply system. This is also necessary from the time of inception in the case
of water supply systems provided by foreign aid in order to avoid that operationally expensive
systems are abandoned very quickly after the ending of fore@ aid.
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2.

Food and Land and Water Development

Irrigation water requirements are the determining factor for water management at the scale of
the Aral Sea basin.
As indicated in previous chapters the vision objective is for the Aral Sea Basin to be able
to make available 3000 calories per person in the year 2025 and to increase the wealth of the
rural population. The available water is an absolute limiting factor. Therefore it is necessary to
increase the productivity
of water, measured in tons of product per cubic meter of water. This
in turn requires application of water at the right time in the right quantities and quality, good
soils, good seeds, good farming practices and favourable conditions and incentives for the
farmers to achieve ‘the most trop for the drop’.
Willingness by society as a whole to do the necessary work and to accept thejnancial
social casts

and eventual

Al1 efforts should be made to create a new kind of farmer as a responsible, capable and welleducated manager of a (small) agricultural enterprise that is making a profit.
This Will not be possible w’th
1 out a change in attitude of the urban population and the
present leaders towards the rural areas, and those that work the land and farming. This cari be
accomplished through activities such as public information
campaigns, the establishment of
science and technology ‘museums’ in the capital City and in urban centres in the agricultural
areas specifically geared to land, water and agriculture and in particular through specific
education of farmers. The purpose of this is to increase the social status of the farmer. It is clear
that this increase in social status includes a better income for the farmer, an idea that is also to
be accepted by the urban population.
Knowledge and know-howfor

planning, construction, maintenance and operation

More then 90% of the water is consumed by irrigation,. At present it cari not be expected that
there may corne an increase in water resources. The basic knowledge to combat losses in the
water distribution
systems at the large scale and the small scale exists, although quite a lot of
thinking and designing has to be done to corne to optimal solutions.
The knowledge about how to increase the productivity
of the land and the water up to
the levels indicated in the vision does not exist yet. A broad based research and extension
programme has to be set up urgently and implemented in the agricultural areas and as close as
possible to the farmers.
The most important problem is the ever increasing salinization of the soils. Combating
this salinization should be a top priority. Studies are necessary to determine how best do that.
These studies should include specifically the financial, political and social aspects of the
actions to be undertaken.
The agricultural engineers and related scientists should be treated in the same way as
the water supply engineers: In the first place the education and training of agricultural
engineers and irrigation engineering middle level and lower level technicians should become
broad based. The engineering education should be in the first place scientific-technical
and
highlight
the persona1 responsibility
of the engineer to provide optimal solutions to
engineering and social problems rather than automatically apply design rules.
The increase in knowledge about agriculture, irrigation and related sciences certainly
requires the understanding
of at least one foreign language. Engineers and students have to
learn English and study fore@ literature on the subject. The corresponding information has to
become available and distributed to Universities and through the professional societies.
Subjects identified by SABAS for which an increase in knowledge would contribute to
the solving of problems related to water and economic activities are:
.
technologies for the utilization
of drainage water and its multiple use in combination
with Salt-tolerant plants and intensive fish breeding.
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.
.
.
.
.
.
.

optimal water regime for each agricultural
plant used under the different existing
environmental
conditions in the Aral Sea basin
the possible use of highly salinized water bodies as sources biochemical products
information on water demand of natural pastures, steppes and semi-deserts
classification of waters for determining their suitability for different uses.
Irrigation system studies: modern technologies and water pricing modalities
Rehabilitation of salinized soils
Rehabilitation of the fertility of cultivated soils

Materials and equipment for construction and maintenance
Equipment for the necessary research should be made available. It is expected that the,
materials and machinery for construction and maintenance cari be produced locally in Central
Asia, except for some specific electronics equipment
which may more economically
be
purchased outside the region.
Rules and procedures for the management of construction, maintenance and operation.
The standards and design rules and procedures inherited from the Soviet times cari be kept, as
in the case for water supply, because it is the only existing coherent system, but they must be
adapted to the local and national situations within a regional context and agreement. It is
important to adjust the rules to what is possible, feasible and reasonable. Also as in the case of
agriculture, the issuing of high, unrealistic standards which cari not be implemented is counter
productive.
Money as management tool
As money is at least as powerful a management tool as regulations, money cari be used to
obtain certain policy results such as a more economic water use. For that purpose, farming has
to become an economic activity. This would also require that land and water have an economic
value and have to be paid for. A sine-qua-non
for the success of using money as a
management tool to improve agriculture is that the possibility exists that the farmer is making
an economic benefit.
It is an open question as to whether farming should pay the full price of water.
Practically no where in the world, is water for irrigation charged to the farmer at the full price.
In some cases farmers are in addition receiving subsidies in other ways. But in most cases the
goods originally produced on the farms are taxed and the governments thus receive part of the
money back. Water should therefore be paid for, and if it is not for the full price, it should
certainly be high enough to lead to a more economic use of water.
The rehabilitation of the soils through drainage and other measures Will be very costly. It
seems that there Will be no way at present to have the cost borne directly by the farming units,
as they do not seem to have any capital. It may well be that the central governments Will have
to bring the soils to good order before they privatize the agricultural production.
For each country and within the countries it Will be necessary to find a sound mixture of
prices for the produced goods, credits and subsidies, taking particular tare that the farmers cari
make a profit.

3.

Environment

and Water

The objective for surface waters for the year 2025 is to have available at least 20 cubic km of
water per year for environmental
purposes, in particular for the Aral Sea Deltas and the sea
itself. The salinity of the water arriving at the deltas should be below the Upper limit for use by
irrigation. The other water quality parameters should be such that at any place in the basin safe
drinking water cari be produced from it without recourse to expensive technologies. The
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parameters should also permit wild life to be sustained or re-established. There are many other
factors that are involved in the making of an ecologically rich and stimulating aquatic and
riverine environment,
such as quiet nesting places for birds, but these are not always strictly
water related.
The quality of groundwaters Will have improved through better protection, but not yet
a11aquifers Will have improved to the desired level by 2025.
Willingness by society as a whole to do the necessary work and to accept thefinancial
social costs

and eventual

Society as a whole in each country has to agree that sufficient water has to remain available for
environmental
purposes, and that it is better for everybody that the rivers and groundwater
aquifers are reasonable clean SOthat it Will not cost too much to treat it for producing drinking,
irrigation and industrial waters. It should be healthy enough for humans and other living
beings.
In the first 10 years it Will not become too difficult to convince the population at large to
accept that 20 cubic km goes to the deltas of the Aral Sea. In subsequent years, however, unless
productivity
of agricultural production increases, it may become very tempting to use more
and more of this water earmarked for the environment for agricultural production instead of
for the Aral Sea. Public information
through the proposed land and water science museums
may keep public opinion favourable to the water environment.
But it is clear that for the
environment
to be safe it is necessary to increase agricultural production per cubic meter of
water.
There is a lot of experience everywhere in the world in public information activities for
making it clear to the population that it is better to avoid pollution than to rehabilitate the
environment
afterwards. The urban dwellers may have to pay for the safe storage and/ or
treatment of the waste produced in the City.
Industrial pollution is at the moment slight, but may increase considerably in the future.
There is no industrial production which cari not treat its waste waters or produce without
contaminating
the natural waters. Mining residues are a particular difficult problem, but
reasonable solutions cari be found. Economie measures practically always give the best results
when trying to convince industries to clean their waste or store it safely.
Knowledge and know-how for planning and control ofman’s influence on the environment
In order to improve environmental
conditions, the first step is to know and understand the
present state of the natural environment
and its needs. A particular aspect of necessary
environmental
knowledge is the need to have a picture of the processes in time. Another
aspect is that environmental,
in particular ecological, information
is to be comprehensive
because everything
is interrelated.
It is therefore necessary to have very well educated
specialists to monitor the state of the environment.
The best-kept information
on the natural situation in the region is in the field of
hydrometeorology
and plans exist for the improvements and management of the hydrological
and meteorological networks. Streamflow and other hydrological data are of direct importance
for irrigation water management.
There is at the moment a very serious backlog in knowledge about the environmental
situation. It seems that since 1991, except through some externally financed projects dealing
with the Aral Sea such as the UNESCO Aral Sea project, limited surveys have been executed
by specialists from the region with the result that most information on the environment dates
from before 1990. Thus the available information does not reflect the present situation and no
trends cari be reliably traced.
Environmental
information
is not only needed to be able to control pollution and to
prepare environmental
impact statements. The environment
also changes naturally and as
planning for water resources development is very long range, it is necessary to follow closely
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the developments in time. Such information
is in particular important in the run-off forming
parts of the basin (the mountains) in order to be able to make informed estimates about the
situation 20 to 50 years ahead.
TO be able to manage the environment, it is necessary to have good knowledge about the
man-made factors that impact on the environment,
such as industrial
processes. As the
financial burden for cleaning up the environment is to be equitably distributed over the basin,
it is necessary to have information that is freely available to a11parties concerned. Confidence
is based on realistic information.
It seems that many environmental
specialists, such as biologists, have left Central Asia
or have embarked on more lucrative activities. A manpower survey and professional needs
assessment in each country would be useful.
Rules and procedures for the management of the environment
Management strategies have to be developed that foster a harmonious CO-existence of humans
and nature. The work on environmental
legislation and rules for nature protection is to be
continued. A particular emphasis is to be based on agreements with local populations for the
protection of protected areas; otherwise the regulations
Will not be enforceable. Special
emphasis should be given to the problems in the mountain areas. The same approach could be
for example mining companies regarding
mine waste
followed
with large industries,
management. Regulations, positive and/or negative economic incentives and agreements
work best in combination.
Financial resources for environmenfal protection and ecological development
In general, the polluter pays principle is to be applied. In the present economic situation, it
seems recommendable
to bring in the aspects of environmental
protection and ecological
development as part of the development process in other parts of the economy, such as rural
development and tourism.

4.

Wealth

and water

No measures are proposed for energy, industry and mining. In each of these economic
activities, the profession is very well capable of producing its products with a minimum of
water consumption and pollution. As these are economic activities with the purpose of making
financial profits, the Govemments should set the economic boundary conditions in such a way
that it is profitable for the economic sectors to save water and not to pollute. These measures
are best developed in co-operation with the industries concemed.
Research and Development Will be needed to increase the productivity
of cotton, and
other cash crops, per cubic meter of water. The continuation of cash-crops cultivation is a prerequisite for the increase of wealth in the rural areas.
A particular case is the production of hydropower. The large reservoirs have mainly two
purposes, which are to produce hydropower
and to store water for irrigation. Hydropower
only ‘consumes’ water in the case that the timing of the discharge through the turbines is such
that the water cari not be used downstream by other sectors of the economy.
Hydropower
systems cari be operated with the objective of maximizing income for the
electricity producer itself, or for the income of a11actors in the process or it cari be operated in
such a way that the water ‘losses’ are a minimum.
For each solution there Will be parties that gain and that lose, but it is also possible to
balance water with other goods through interstate agreements, such as the provision of other
forms of energy to replace hydropower.
The stakeholders, that is the hydropower
authority and the water users downstream
should corne to an agreement, even if this is to be revised every year. A consensus on the
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scientific facts and backgrounds
acceptability of agreements.

C.

Conclusions

1.

Background

of a11 the factors

involved

is the sound

base for the

The recommended measures proposed thereunder are general ideas and activities that have
the purpose of creating a broader intellectual
framework
for the future. The actual
improvements in water supply, sanitation and irrigation Will have to be prepared, planned and
executed by the engineers and related scientists. They are in the region and are quite able to
organize that themselves. They need the instructions, the framework and the means from the
govemments and the support of the population concemed.

2.

Recommended

4

measures

Basic strategy studies

Basic strategical studies are to be made for safe drinking water supply for urban centres and
rural areas with the objective of arriving at 2025 with a Child mortality rate of less then 30 per
1000.
Basic strategical studies, related to irrigation water application systems, desalinization of
soils, improvements of soi1 fertility, plant genetics and farming practices are necessary to arrive
by 2025 at the following figures of water needs per ton of produce in cubic meters: wheat 950;
rice: 3400 and cotton 1800 cubic meters of water per metric ton of raw produce. This means at
least a doubling of present productivity.
Basic national strategies have to be made to cater for the long-term manpower needs
(quantities and qualities), and educational and scientific infrastructures
in the water supply
and sanitation, agricultural and water related ecological fields. This leads to a Human Capacity
Development Plan.
A basic strategical study is to be made on hydropower system management in the basins
of the Amu Darya and the Syr Darya with the objective of facilitating
the coming to
agreements on how to maximize hydropower profits with a minimum ‘waste’ of water.

b)

Information

management

A large scale broad based discussion is to take place in the region on water and land related
information, its ownership, availability, access, exchange, cost and price, quality control, etc. in
order to develop an information
strategy that would allow objective related decision making
and would ensure that the planning, construction and management of engineering works
would be based on the best scientific information available in the region and elsewhere.
Health monitoring
programmes are to be set up on a scientific, critical independent,
basis, country by country.

c)

Short term knowledge improvement

A critical review, through specific surveys where needed, is to be made of the state of the
water related environment with the purpose of updating presently outdated information.
The primary objective is to arrive at an up-to date assessment of water resources of the
Basin, including a study on possible changes in the future.

/
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Essential studies that cari be started immediately are:
development
of technologies for drinking water treatment that use locally available
chemicals
identification
of specific methodologies
to treat, neutralize or remove specific wastes
from mining, industrial, agricultural, municipal and other anthropogenic
activities that
may threaten the quality of natural waters.
determination
of what level of pollution of surface waters is acceptable as a state of the
art use of a natural resource (including transboundary waters)
critical review of health statistics and correlation between water quality and health, SOas
to be able to determine priorities for water quality management
determination,
through primarily sociological studies, of the present situation as regards
water and health in rural areas in order to choose the best methods to improve the health
of the population
technologies for the production of drinking water under specific conditions from the
Aral Sea basin.
development of techniques for measuring specific pollutants in a standardized way SO
that the results cari be used for national and international
comparisons to enable
international agreements to be made and implemented
review of different possible methods to recover the cost of drinking water supplies,
taking into account local practices and attitudes
determination
of groundwater
characteristics in specific regions for possible drinking
water production.
studies of measures to mitigate the effects of the change in the micro-climate
in the
deltas.
Study of ancient water and land practices, irrigation systems and traditional farming.
determination of technologies for the utilization of drainage water and its multiple use in
combination with Salt-tolerant plants and intensive fish breeding.
determination
of the optimal water regime for each agricultural
plant used under the
different existing environmental
conditions in the Aral Sea basin
review of the possible use of highly salinized water bodies as sources of energy and
biochemical products
review of information on water demand for natural pastures, steppes and semi-deserts
classification of waters for determining their suitability for different uses.
Irrigation system studies: modern technologies and water pricing modalities
Rehabilitation of salinized soils
Rehabilitation of the fertility of cultivated soils
Rehabilitation of the delta areas
d)

Education and training

The education and training of civil and agricultural
engineers and civil engineering middle
level and lower level technicians should be reviewed thoroughly and a strategy be developed
country by country, and regionally,
SO that in 10 years the kind of engineers that cari
implement the vision are educated.
English and other foreign literature on the water subjects has to become available and
distributed to Universities and through the professional societies.
A specific education for farmers is to be designed and implemented to create the kind of
farmer that cari make a profit and at the same time implement
a sustainable irrigated
agriculture with an optimum yield per cubic meter of water.
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e)

Public information

The relation between health and clean water and the cost of producing, delivering and treating
the used waters is to be explained at schools and on television.
A change in attitude is to be created within the urban population and the present leaders
towards the rural areas, towards those that work the land and towards farming in general.
This could be accomplished through activities such as public information
Campa@s, the
establishment of science and technology ‘museums’ in the capital City and in urban centres in
the agricultural areas specifically geared to land, water agriculture and the environment.
Public information activities specific to the countries of Central Asia are to be prepared
by the national institutions concerning national parks, nature reserves, ecological preservation
etc. with an emphasis on the interest of local population
to become involved
in the
management of these areas.

f)

Regional co-operation

Regional professional
societies have to be created or re-established
and related travel
supported by the respective Governments.
UN organizations should at least for the next coming years, support regional scientific
and
and technical co-operation
on a systematic basis, not only to exchange knowledge
information but also to create or to maintain a common water ethic and a set of ideas about
what is equitable and what is not in relation to waters that have a multinational
character.
A particular emphasis is to be given by the governments to electronic communication
(Internet) SO that engineers and scientists cari work together and create virtual regional
institutions. This would avoid the need to establish regional institutions physically.

