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Preface

Central Asia is a fascinating part of the world. With the exhibition «From the Glaciers
to the Aral Sea – Water Unites» we, the Executive Committee of the International Fund
for Saving the Aral Sea, and the international donor community want to foster a better understanding of the situation in the countries that were previously part of the Silk
Road. We would like to show how people live in Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan. We also want to show how water serves all living beings
in the Central Asian Region.
The book has two parts. An analytical part, which contains background information on water and transboundary water resources management and a second part with
photos. The photos and the texts of the book aim to bring the region closer to you and
serve to bring the people of Central Asia together. We strongly believe that cooperation is
the key to peace, as well as economic and social development. Our journey begins in the
Tian Shan and Pamir mountains. We’ll travel along the Syr Darya river, the Zeravshan,
the Amu Darya, the Karakum Canal and ultimately arrive at the Aral Sea. We’ll learn
about the issues of transboundary water resources management, climate change, international conventions, integrated water resources management and the Aral Sea catastrophe.
The reader will find texts written in black and bluegreen letters. The bluegreen
text is marked with an i , which stands for information box. Throughout the text there
are altogether 12 such i . With the i we would like to highlight certain topics. The black
text describes the transboundary water management in Central Asia. All texts will give a
detailed view on Central Asia and also describe a lot of issues in general.
It has now been 20 years since the collapse of the Soviet Union. The countries of
Central Asia unexpectedly gained their independence. It certainly was not an easy task to
build nations, to build independent countries, to work out mechanisms for cooperation
with the neighbours. The International Fund for Saving the Aral Sea was established back
in 1992. Since that time, international organizations, bi-lateral aid agencies and foreign
governments have stepped up to cooperate.
This exhibition is also meant to create awareness of the fact that only mutual understanding will lead to better results. It is the people who must remain at the centre of all our
development efforts and the people who will ultimately make a difference.
I would like to thank the United Nations Economic Commission for Europe, the
Gesellschaft für internationale Zusammenarbeit and the Swiss Agency for Development
and Cooperation for their generous support.1
Saghit Ibatullin, Chairman,
Executive Committee of the International Fund for Saving the Aral Sea
1

The text of the book does not necessarily represent the views of EC IFAS.

Preface

5

Introduction

Central Asia is a huge landmass situated between the world’s largest inland water body,
the Caspian Sea, and the mountain ranges of the Tian Shan, Pamirs and the Hindukush.
For centuries, caravans travelled along the famed Silk Road-actually there were manyto connect the civilizations of Europe and Asia, crossing deserts, grassy steppes and
mountain ranges. Powerful Khans built cities and centres of Islamic scholarship and
developed sophisticated irrigation systems to compensate for the region’s low rainfall.
These systems focused primarily on the two main rivers that carry the snowmelt of the
Central Asian mountain ranges west to the Aral Sea: the Amu Darya (darya means river
in Persian), which was known by the ancient Greeks as the Oxus, and the Syr Darya (the
Jaxartes, or Pearl River, to the Greeks). Before 1991 and the break-up of the Soviet Union,
both rivers ran mostly inside the USSR, along with a small part of Afghanistan. Today,
sharing the water has become much more complicated because the rivers cross the territory of six independent states: Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and
Uzbekistan, along with Afghanistan.
Water is unevenly distributed in Central Asia. Most of the renewable surface water
is formed in the mountain regions of Tajikistan, Kyrgyzstan and Afghanistan, while most
of it is used in the downstream countries of Kazakhstan, Turkmenistan and Uzbekistan.
Starting in the 1960s, the Soviet authorities began a massive irrigation expansion that
drew water from both rivers to increase cotton production. The result was that much less
water reached the Aral Sea, then the world’s fourth-largest inland lake, than was required
to compensate for evaporation. The sea is now a tenth of its size half a century ago.
With the disintegration of the Soviet Union, the five newly independent states
faced the challenge of cooperating with each other and with Afghanistan to determine
how to share the water and also how to address the Aral Sea desiccation.
They had to learn how to do this against a backdrop of growing populations, institutional upheavals and climate change. Global warming has already caused glaciers feeding both rivers to melt, temporarily increasing flow but promising long-term decreases.
At the same time, warmer temperatures will mean increasing losses due to evaporation,
both in irrigation and in the reservoirs.
Given these challenges, in the early 1990s many experts expressed concerns that future
shortages could heighten tensions among the six Central Asian states. Instead, what
emerged over the last 20 years was a process of building up and institutionalising regional
cooperation on water management. This book will give an overview of the achievements
so far, the remaining weaknesses and challenges, and of future prospects.

Introduction
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Climate change affects water

Central Asia is characterised by an arid and continental climate. This means that summers
are very hot (up to 50°C in the deserts), winters are very cold (down to -60°C in the high
mountain areas of the Pamirs in Eastern Tajikistan) and precipitation is very low. Over the
last few decades, global warming has led to an increase in the surface temperature in Central
Asia. The map below shows that increase per decade.
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The map shows that the increase in temperature differs by region. It also differs depending
on the season. In general, climate warming in the winter months is stronger than in other
seasons. However, peak temperatures in summer have also been rising. Since the 1950s, the
number of days with temperatures above 40°C has been increasing in the southern areas of
Central Asia. Climate change scenarios for Central Asia forecast a 1° to 3°C increase in temperature by 2030–50. By the end of the century, temperatures could increase by up to 6°C if
emissions are unmitigated and greenhouse gas continues to accumulate.
Climate change will have a huge impact on water security. Future increases in both
rainfall variability and extreme weather events will make water availability less predictable
while raising temperatures increase water demand. Climate change has also altered precipitation patterns. As the map shows, it
caused more precipitation in northVol.
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Connected with this process is the
Climate change impact
danger of so-called Glacial Lake Outburst
on flow of large rivers
Floods (GLOFs), which happen when water
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is also acute in Central Asia. Scientists warn
that in Kyrgyzstan alone, more than 20 gla50
cial lakes are in danger of outburst.
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Glacial retreat has a strong impact on
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water availability in the rivers in Central Asia.
Meltwater from snow, glaciers and perma20
frost supplies around 80% of the total river
10
runoff in Central Asia. Glaciers are therefore
0
a crucial source of water for irrigation agriA M U D A R YA S Y R D A R YA
culture as well as for hydropower production.
In the short term, discharge in some
glacier-fed rivers is expected to continue to increase slightly during the summer months
due to the intensified glacier and permafrost melting. In the long term, however, discharge
will decrease and some glaciers will disappear. Experts estimate that the flow of the Amu
Darya might be reduced by 7% to 15% by 2050, and the Syr Darya by 5%, as a result of the loss
of glaciers and permafrost, higher temperatures, increased evaporation and reduced surface
runoff. In smaller rivers fed by small glaciers, this reduction will be much more substantial,
even leading to total drying-up within a few decades. In the decades leading up to 2100, this
reduction is expected to be even higher as the figure above shows. But even a small reduction can have disastrous effects in those downstream areas that are already facing shortages
today. Therefore, Central Asian water managers have to expect serious water deficits in the
coming decades.
This is exacerbated by the fact that the demand for water will increase due to population growth, higher temperatures and a decrease in precipitation in some parts of Central Asia.
This also has implications for transboundary cooperation. The principal difficultyunstable river regimes that would require constant planning and re-negotiation of water
releases-grows with climate change as flow variation increases. Hence, climate change
makes transboundary cooperation even more difficult. Flexible institutions for adaptive
management are paramount and institutional strengthening is critical.1
3
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EDB 2009, ZOI 2009
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The Amu Darya and the Syr Darya: Central Asia’s lifelines

Amu Darya and the Syr Darya, flow into the Aral Sea and form the Aral Sea Basin. The basin
comprises southern Kazakhstan, most of Kyrgyzstan and Turkmenistan, practically the whole
of Tajikistan and Uzbekistan, as well as the northern part of Afghanistan and a small portion
of Iran. The Amu Darya has an average annual water flow of 74 km³, making it Central Asia’s
mightiest river. Its origins are the rivers Panj and Vakhsh in Tajikistan and Afghanistan. After
their confluence, the Amu Darya first forms the border river of Afghanistan with Tajikistan and
then with Uzbekistan and Turkmenistan. It crosses Turkmenistan and flows into Uzbekistan,
where it reaches the southern shore of the Aral Sea. Its total length from the source of the Panj
is 2 540 km. Its catchment area ranges between 465 000 km² and 612 000 km², depending on
how it’s calculated. The basin also includes the Sherabad, Surkhan Darya, Kashka Darya and
Zarafshan rivers, although the latter two do not discharge into the Amu Darya.
The Syr Darya, whose source is that of the Naryn, is considerably longer at 3 019 km,
but its annual flow is much smaller: on average 37 km³ per year. The Naryn originates in Kyrgyzstan, flows into the Ferghana Valley and becomes known as the Syr Darya after it joins
the Kara Darya. It crosses Uzbek and Tajik territory before it flows again into Uzbekistan
and then into Kazakhstan, where it ends in the northern part of the Aral Sea. The Syr Darya
basin is estimated at 782 617 km².
Both rivers are fed mainly by snow and glacier melt in the high mountain regions
of Kyrgyzstan, Tajikistan and Afghanistan. This leads to high seasonal variability in water
flow with peaks in spring and summer. The flow can vary considerably year-to-year due to
weather conditions. In wet years, the Amu Darya has reached 96.3 km³ (1969), while its flow
shrank to 52.8 km³ in 1947. Similarly, the Syr Darya flow was only 18.3 km³ in 1917, while it
reached 72.5 km³ in 1921. 2 In order to regulate water flows and have water available when
needed, a sophisticated system of dams, reservoirs and hydro-facilities has been built over
the past century. The operation and maintenance of this infrastructure, most of which is of
transboundary significance, requires sound coordination of the involved national agencies
or a transboundary regulatory framework.

Aral Sea Basin before 1960

2
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Cawater-info.net, UNECE 2007, UNECE 2011.
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Aral Sea Basin today
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Amu Darya’s linear scheme
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Syr Darya’s linear scheme
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Water management in Central Asia –
the legacies of the past

The five former Soviet states of the Aral Sea Basin, thus excluding Afghanistan, share a
common history under Russian and Soviet rule with tremendous effects on water usage
and water management. This common past will be described in this chapter.

Historical patterns of water usage and water management
Central Asia has a long history of irrigation agriculture. Over the course of the centuries,
complex and sophisticated systems of water management evolved in order to compensate
for low rainfall. The prosperity of the Arab period in the 7th century came in part from
the construction of extensive irrigation systems in the sedentary areas. There, control over
where water went was centralized, while its end use was the responsibility of local officials.
The Khan acted as a kind of trustee of water in the name of Allah. Farmers paid taxes for
water usage and were obligated to participate in necessary maintenance work. So-called
mirabi-water masters-were responsible for secondary canals and aryk aksakaly (literally:
canal elders) for small canals. The highest position was the mirab bashi, who was part of
the government and responsible for water allocation. The mirab was elected and received a
payment in kind from the users depending on how satisfied they were with his work. These
were very prestigious positions. Besides the mirab, another informal water governance
institution was the hashar or ashar, a system of collective voluntary work by community
members. It was part of a broad system of reciprocities at the village and neighbourhood
level. Hashar was used for construction, rehabilitation and maintenance of small-scale
canals.

i

Water—a gift of God, an economic good or a human right?

Water is a natural resource-like wood, coal, oil or gold. However, water is different from other
natural resources. It is not only used for numerous economic and technical purposes, but has
cultural, social and symbolic dimensions. We could survive without coal or wood or oil, but
water is a basis for life. This is why in many religions, water has a special meaning and is often
at the beginning of creation accounts.
Especially in those religions that emerged in water-scarce areas like Judaism, Christianity and Islam, water has a special significance. Stories in the Old Testament reflect the water
scarcity experienced by the people of the Middle East and show respect for the life-giving as

Water management in Central Asia – the legacies of the past
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well as destructive power of water. God is praised as the one who provides water and thus life.
Islamic mystics compare Allah to an endless ocean. Paradise is envisaged as a garden fed by
clean, cool water. Also the purifying role of water in the form of ritual washing before prayer
or during pilgrimages is a common element in many religions. In Christianity, the ritual of
baptism purifies the believer and makes him a part of the Christian community. Millions of
Hindu believers take ritual baths in the Ganges-the most important of the seven sacred rivers
in Hinduism.1
This meaning of water has practical implications. In Islam, water is considered a gift of
Allah and therefore has the status of a community resource to which everybody should have
access. Consequently, many interpretations of the Holy Quran argue that it is forbidden to buy
or sell water. However, if infrastructure, knowledge or other investments have been made for
its withdrawal, fees may be levied. Considering water as a gift of God has an impact on how
people handle water: I should esteem it and not waste it; if it is a gift to me, then it is also a gift
to my neighbour, and I should not deprive him of access. The Quran as well as the hadith (written collections of the words and deeds of Prophet Mohammed) make explicit statements on
the duty to use water economically, equitably, with consultation of all stakeholders, and with
respect for the environment.2 A survey on reasons for water conservation in the Syr Darya
Basin, for example, found that financial incentives only matter for 20% of the respondents,
while 30% mentioned moral and religious motives.3 Thus, the «symbolic» value of water in
religion and culture can serve as a very concrete motivation for saving water and raising awareness for rational water use.
However, in the 20th century, water management approaches around the world focused
on the technical questions of sufficient supply. Water demand was expected to increase due to
population growth and economic development. Solutions to meet future water demand were
seen solely in technical terms and on the supply side. Huge infrastructure projects like dams,
reservoirs and irrigation systems are hallmarks of this approach.
With rising environmental awareness in the 1960s, environmental consequences of
these projects were criticized and demands to include ecological needs in water management
policies strengthened. At the same time, technical progress in industrialized countries led to
new water-saving technologies and showed that economic progress and demographic growth
do not necessarily lead to more water consumption (as was the previous assumption). Later
on, this criticism was complemented by the concept of water as an economic good, a position
especially promoted by international financial and donor organizations.
It is based on the assumption that water has an economic value and therefore should
have a price. This economic value comes from the costs arising from its provision and the
value gained from its usage. Inadequate pricing mechanisms are perceived as the main causes
of inefficient and wasteful water use. In contrast, adequate and cost-recovering pricing provide the financial means for the maintenance of infrastructure, which is essential to a reliable
water supply. They also offer an incentive to save water. At the political level, this concept can
help decision-making on distribution of water among different sectors of the economy.
1 Kürschner-Pelkmann 2003.
2 Faruqui 2001.
3 Abdullaev, Kazbekov and Molden 2007.
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On an international level, this approach was recognized by the Dublin Principles of 1992. They
state that:
• Fresh water is a finite and vulnerable resource, essential to sustain life, development and
the environment;
• Water development and management should be based on a participatory approach, involving users, planners and policymakers at all levels;
• Women play a central part in the provision, management and safeguarding of water;
• Water has an economic value in all its competing uses and should be recognised as an economic good.4
These principles evolved as one of the major reference points in the international discourse on
water management. Nevertheless, it is still contested by many and is the subject of a continuing
debate among officials, academics, practitioners, civil society activists and private businesses.
During the last decades, various UN bodies and conferences have started to address
water and sanitation issues in a human rights context. This is driven by the fact that still today,
an estimated 884 million people lack access to safe drinking water and more than 2.6 billion
people do not have access to basic sanitation. This is not only a serious social and health issue.
Access to water is a fundamental precondition for the enjoyment of human rights like the rights
to life, adequate housing, education, food, health, work and cultural life. Therefore, activists
have started to argue that water is more than just a human need, that it is a human right. In such
a reading, the access to safe drinking water should not depend on affordability; its provision to
the poor is no longer perceived as charity, but as a legal entitlement.
In 2008, the UN Human Rights Council in Geneva adopted on the initiative of Germany and Spain a resolution on human rights and access to safe drinking water and sanitation and appointed an independent expert on the issue of human rights obligations related to
access to safe drinking water and sanitation, Catarina de Albuquerque (renamed the special
rapporteur on the human right to safe drinking water and sanitation in March 2011). Another
breakthrough was achieved on July 28, 2010, when the UN General Assembly adopted a nonbinding resolution on the human right to access to clean water and sanitation. The resolution
calls on states and international organizations to provide financial resources, build capacity
and transfer technology to developing countries to help them provide safe, clean, accessible
and affordable drinking water and sanitation to all. However, the states were unable to achieve
a consensus on the text, and 41 countries abstained from the vote. In March 2011, the UN
Human Rights Council also adopted a resolution on the right to safe drinking water and sanitation.
The notion that there is a human right to water does not imply that water in any amount
has to be free and that no cost-recovery considerations apply. Rather, it means that governments
are responsible for ensuring sufficient water for basic health and safety needs (i.e. for drinking,
personal sanitation, washing of clothes, food preparation and personal and household hygiene)
in a way that is affordable and available to all. But it does not prescribe whether water services
should be delivered by public or private providers and how access is guaranteed.5
4 http://www.wmo.int/pages/prog/hwrp/documents/english/icwedece.html
5 OHCHR 2011.
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In the 1860s, Central Asia-then called Turkestan-fell under the control of Tsarist Russia.
Its agricultural policy fostered the expansion of cotton production and of the irrigation
systems the water-intensive crop requires. In most cases, the former management system
was maintained, but with a key change: instead of being paid by, and accountable to, the
water users, the mirab and aryk aksakal became employees of the Russian Empire. This
meant that they had less incentive to maximize efficiency. To make things worse, irrigation officials without local knowledge were sent in just as the competition for water
intensified with the cotton expansion. As a consequence, traditional institutions of water
management were weakened while no effective new control mechanisms were introduced;
corruption and unapproved water withdrawal spread.6

Water usage and water management in the Soviet Union
The Soviet Union continued to realize many of the ambitious plans of the Tsarist period. It
financed and constructed more large-scale irrigation networks. Apart from the economic
objective of establishing the Soviet Union on the world cotton market, agricultural policies in Central Asia also aimed to develop this poorest region of the Soviet Union. New
water infrastructure was critical to supplying the rapidly increasing rural population of the
region with the water it required.
As part of a massive land reclamation programme for developing the steppes and
deserts into fertile fields, irrigated lands rose from 4.2 million ha in 1950 to 7.4 million ha
in 1989. Water consumption for agriculture increased accordingly and the flow of Amu
Darya and Syr Darya into the Aral Sea decreased from an average of 56 km³ at the beginning of the 1960s to around 6 km³ in the 1980s.
The reclamation of millions of hectares of additional agricultural and water-intensive cotton cultivation in the downstream republics was only possible with an extended water storage and distribution system. This required massive investments in canals,
reservoirs and water pumping stations. In the lowlands, tens of thousands of kilometres
of channels were built. Construction of the largest canal, the Karakum in Turkmenistan,
started in 1954. It brings water from the Amu Darya at Kerki, Turkmenistan, westward
to Mary, Ashgabat and ultimately to the regions close to the Caspian Sea. Other large
irrigation structures include the Big Ferghana Canal (built in 1939), the Amu-Bukhara
irrigation system, the Karshi Canal, bringing water from the Amu Darya to the Talimarjan reservoir, and water reservoirs like the Tuyamuyun in the Khorezm region, shared by Turkmenistan and Uzbekistan. In some areas, reclamation of new irrigation land
was possible only with the installation of pumps, especially in the Uzbek and Tajik SSRs,
where they ensure at least part of the water supply to more than 60% of irrigated land.
Also upstream, numerous reservoirs have been built in the mountainous regions
to improve the regulation of the rivers for irrigation purposes. The biggest reservoir is the
6
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Bichsel 2009, O’Hara 2000, Thurman 2002.

Water usage and water management in the Soviet Union

Toktogul reservoir with a storage capacity of 19.5 km³. It is part of Kyrgyzstan’s Naryn-Syr
Darya cascade, a system of reservoirs and dams (Toktogul, Kurpsai, Tashkumyr, Shamaldysai, Uch-Kurgan) that regulates the flow of the Naryn River. In Tajikistan, nine operating reservoirs with a total storage capacity of 29 km³ were built. The two biggest ones
are Nurek (10.5 km³) at the Vaksh River and Kairakum (4.16 km³) at the Syr Darya. The
Nurek dam is the highest dam in the world (300 m).
In order to compensate the two Soviet republics for their losses in arable land and
the costs of operation and maintenance of the facilities, a unified water-energy system
was established. The reservoirs were constructed and operated primarily for downstream
irrigation supply. Only at peak times was water released to produce electricity. In exchange
for water withdrawal in the growing period in spring and summer, the downstream states
delivered energy in the form of coal and gas in winter. This worked well, as both water
and energy were centrally allocated by the government in Moscow.
In the official water governance structure of the Soviet Union, all water resources were controlled by the Union-wide Ministry of Melioration and Water Management
(MinVodKhoz). In Central Asia, initially a regional agency (SredAzVodKhoz) was responsible for the whole Aral Sea Basin and also received orders from Moscow. Later, corresponding ministries in the Soviet republics were established, but their responsibilities
were mainly restricted to the implementation of the decisions of the central MinVodKhoz
in Moscow. The agency pursued an integrated basin-wide water and energy management
approach in which each republic fulfilled a particular function. Water allocation was
standardized with fixed schedules for republics, provinces and districts. Basin management administrations existed for some small rivers in Central Asia. However, they had
a hard time competing with the province administrations, securing water foremost for
the fulfilment of their own plans. The central MinVodKhoz itself had many subordinated
agencies with overlapping functions and competencies, resulting in inconsistencies and
ineffective implementation. It was responsible for planning, supplying, receiving, and
controlling, so that all of the relevant water management functions were combined in
one agency with minimal external oversight and control. The local water management
authorities were also restructured under Soviet rule. During collectivization, all of the
small land plots were combined into huge collective and state farms (kolkhoz and sovkhoz), which were in charge of the on-farm irrigation systems.7
The Soviet ideology of total human command over nature led to a belief in the
ability to exploit natural resources, including water resources, indefinitely. Apart from a
relatively low usage fee, water use was not paid for on a quantitative basis. This approach,
along with the unclear and competing distribution of competencies among different state
agencies, led to an erosion of the local sense of responsibility and a pattern of usage that
disregarded the interests of others. The old norms and rules that ensured a relatively high
yield with low water consumption eroded and water waste increased drastically.

7

Bucknall et al. 2003, ISRI, Socinformburo, FES 2004, Obertreis 2011, Sehring 2002, Thurman 2002.
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From the Aral Sea to the Aralkum:
The Aral Sea catastrophe

During its best days, the state fish factory in the harbour town
Muynak at the Uzbek southern shore of the Aral Sea delivered 22 million cans of fish each year to the rest of the Soviet
Union. Today, the view from the pier is of desert, rusting ships
and camels. The Aral Sea has developed into the «Aralkum»,
the Aral desert. Once the fourth-largest body of water in
the world, it has shrunk more than 80% from 68 800 km² to
13 500 km² since 1960, while volume has decreased by 90%. It
has split up into three lakes: a northern part, fed by the Syr
Darya, a deep, moon crescent-shaped southwestern part and
a shallow southeastern part that sometimes entirely disappears. The southern parts were once fed by the Amu Darya,
but no significant amounts of water from it have reached the
sea for years. The water in salinity level exceeded 75 g per litre
in the southwestern part of the Southern Aral and 150 g/l in
the southeastern part, which is more than five times as much
as in the Dead Sea.8 Only tiny brine shrimp survive in it.
The consequences of the desiccation have been catastrophic: plants, animals and fish have disappeared. The unique
ecosystem of a large lake in the middle of a desert was destroyed. Respiratory diseases, typhus, hepatitis and anaemia
spread and the infant mortality rate is one of the highest in the
world. The fish industry, which once produced 50 000 tonnes
a year, collapsed, and 60 000 people who depended on it lost
their jobs. The frequency of dust storms increased, blowing
salt and polluted seabed particles hundreds of kilometres
away. An important element in mitigating the continental
climate in Central Asia disappeared, worsening the climate
in the whole region: winters became colder, summers hotter.
Which factors led to this disaster? The main reasons
were the expansion of irrigation agriculture to increase cotton production in order to establish the Soviet Union on the
world market and to develop a region with a fast-growing
population. Between the first Russian census in 1897 and
the last Soviet census in 1989, the population almost quintupled from 10.5 million to 49.5 million, due both to high
birth rates and migration and deportations from other parts
8
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of the Soviet Union. The government therefore faced the
urgent task of providing food and work for its growing population and developing this poorest part of the USSR. From
1950 to 1989, the area of irrigated land plots in the Aral Sea
Basin almost doubled from 4.2 million ha to 7.4 million ha,
alongside the tremendous extension of irrigation and drainage canals, reservoirs, and other hydraulic infrastructure.
Environmental water needs were neglected. The water of the
two rivers feeding the Aral Sea, the Amu Darya and the Syr
Darya, was used to such an extent for agriculture that only a
few cubic kilometres reached it.
In order to secure the existence of the Northern Aral
Sea, Kazakhstan constructed, with a loan and expertise from
the World Bank, the 13-km Kok-Aral dike, which was completed in 2005 and prevented the water of the Syr Darya from
flowing into the Southern Aral, where it simply evaporated.
In addition, old infrastructure on the Syr Darya was rehabilitated, irrigation systems were improved and several new
hydraulic structures were constructed to reduce water losses
and increase the flow of the Syr Darya. The positive effects
were soon visible. The surface of the Northern Aral Sea grew
by 18% and the water rose by 2 meters. Most importantly, the
salinity of the water, which had driven the fish into the Syr
Darya delta, fell from over 26 grams per litre, unacceptable
to the two dozen species of freshwater fish native to the Aral,
to below 10, which was the average before 1960. Not only
have the fish returned, but the biomass, or weight of all the
fish in the northern sea, was estimated in 2011 to have risen
from 3 500 tonnes, most of it a flounder introduced from the
Black Sea, to 18 000 tonnes, most of it native, edible species
like carp, pike perch, catfish and pike. Commercial fishing
now accounts for 4 500 tonnes and a fish-processing plant
has started operating in Aralsk, exporting the most valuable
fish to Russia and other neighbouring countries.
In the southern part, the Uzbek government took
measures to sustain the wetlands in the delta area of the
Amu Darya. Nevertheless, the desiccation continues. Today,
there is no hope that the entire Aral Sea can be resuscitated:
the water flow it would require would cause catastrophic
social disruptions along the two rivers. When UN Secretary
General Ban Ki-moon visited Muynak at the former southern shore in April 2010, he called the depletion of the Aral
Sea «one of the worst environmental disasters of the world»,
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and «a vivid testament to what (...) happens when we waste our common natural resources,
when we neglect our environment, when we mismanage our environment.»9

In the 1970s, the ecological consequences of the massive agricultural expansion began to
emerge: the shrinking of the Aral Sea, attendant desertification, the salinization of growing
fields, water pollution by fertilizers and pesticides and water shortages in downstream
areas. Some scholars in the Central Asian Soviet Republics started to carefully criticize
wasteful water usage. The initial response was a perfect example of the Soviet belief in
the supremacy of technology over nature. Instead of trying to increase the system’s efficiency, Soviet officials drafted plans to divert water from the north-flowing Siberian rivers
Ob and Irtysh southward to Central Asia, where it would be used for irrigation and to
refill the Aral Sea. The project enjoyed wide support among Central Asian water officials,
but it also faced opposition. The plans were shelved in 1986, not because of the emerging
environmental criticism, but because of the high costs. A few years later, after the famous
«Aral-88» field mission in 198810, the Soviet government changed its approach and issued
a decree on the improvement of the ecological situation in the Aral Sea Basin. It foresaw a
reduction of new land reclamation and a reduction of water supply for irrigation areas by
30%. It was met by fierce resistance locally. Finally, the decree ordered only the reduction
of water usage per hectare in the Aral Sea Basin by at least 15% by 1990 and by 25% by 2000.
However, with the dissolution of the Soviet Union, the decree became obsolete, though the
idea of diverting rivers from Siberia continues to be revived from time to time.11
With the growing attention paid to the Aral Sea disaster, increased environmental
awareness and glasnost, some institutional changes in water management were introduced in the 1980s. In order to better regulate the water distribution among the Central
Asian Republics, a system of water quotas for the two great rivers was established (see
table). These limited the amount of water each republic was allowed to use.
In addition, two river basin agencies (BVOs, basseynovaya vodnkhozyaystvennaya organisatsiya) for the Amu Darya and Syr Darya under the central MinVodKhoz
were established and started working in 1988. They were put in charge of the entire
rivers, regardless of administrative boundaries among republics or provinces. However,
Uzbekistan

Turkmenistan

Kazakhstan

Kyrgyzstan

Tajikistan

Amu Darya

48.2%

35.7%

–

0.6%

15.5%

Syr Darya

50.5%

–

42.0%

0.5%

7.0%

Water quotas in the Aral Sea Basin. Note: Afghanistan was not included in the arrangement
9 Giese 1998, Micklin 2006, Sehring 2007.
10 This expedition was organized by two journals and headed by the journalist Grigor I. Reznichenko. Almost

30 journalists, writers and scholars from Moscow and Central Asia, plus a representative of the prosecution and
one of the Union-MinVodKhoz travelled through the whole basin for two months. The expedition helped to raise
union-wide awareness of the Aral Sea crisis. See Obertreis 2011.
11 Obertreis 2011, Sehring 2002.
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Water usage and water management in the Soviet Union

Turkmenistan refused to hand over its water intake point of the Karakum Canal at the
Amu Darya. In 1990, Moscow’s MinVodKhoz was closed down and replaced by a «State
Trust of Water Works Construction» (VodStroi), but the Central Asian Republics’ MinVodKhozes continued to exist.
Thus, water governance prior to independence was hierarchically and centrally
organized and based on a Soviet Union-wide approach. It was a purely state-managed
system without any economic mechanisms or stakeholder participation. It proved to be
inefficient and was marked by wasteful usage patterns. The overuse of water led to a de
facto scarcity of water in some regions, especially in the lower reaches of the rivers. 12

Ecological legacies:
environmental impacts of unsustainable water management
The overuse of water with ignorance of ecological limits and poor management during
the Soviet period have since led to severe ecological consequences that the independent
states have to face, the gravest being that 80% of the Aral Sea has turned into a desert. In
addition, most of the irrigated land is plagued by salinization, waterlogging and water
erosion. In the regions close to the Aral Sea, about 90% of the land is affected by salinization. The decay of soil quality requires additional large volumes of water to rinse away the
salt and still reduces fertility. The regions at the middle and lower reaches of the big rivers
suffer from water scarcity. The inflow of drainage water heavily contaminated with nitrates,
organic fertilizers, and phenol has polluted the ground water. In the downstream regions
of the Syr and Amu Darya, the provinces of Kyzylorda in Kazakhstan, Dashhoguz in Turkmenistan as well as Khorezm and Karakalpakstan in Uzbekistan, water is so polluted that
it is unsuitable for either drinking or irrigation. At the Syr Darya, another potential health
threat is radioactive pollution. Several uranium dumping sites are located close to the tributaries and are subjected to landslides. 13
Decades of overuse of water in agriculture have shaped infrastructure, economic
dependencies, social structures, usage patterns and traditions that are not easy to change.
Therefore, these usage patterns continue to exist and have an impact even today. As
described, during Soviet times water consumption did not have to be paid on a quantitative basis. Thus there were no economic incentives to limit consumption. This behaviour
was aggravated by the Soviet ideology of human control over nature, which posits that
nature is a mere means for human development and may thus be fully exploited. In addition, deteriorated infrastructure and inefficient irrigation techniques led to high water
consumption. Instead of directing the water through closed pipes, water evaporates in
open channels or trickles into earthen channels that are not lined. Outdated irrigation
techniques with high water consumption and a high evaporation rate on the fields are
12
13

O’Hara 2000, Sehring 2002.
MKUR 2006, Bucknall et al. 2003.
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still applied. The water loss from the huge Karakum Canal, with its unprotected banks, is
estimated at one to two-thirds of the total flow.14
As a consequence, Central Asia has the lowest water use efficiency worldwide.15
Experts estimate that 50% to 80% of irrigation water is lost before reaching the fields.16
This leads to water use as high as 12 200 cubic metres per hectare-UNECE assesses water
use in cotton irrigation even with up to 14 400–16 600 m3/ha. The following table shows
that even compared with countries like Egypt or Turkey (themselves not the most efficient water users), per capita water use in Central Asia is considerably higher. 17
The main reasons for water scarcity in Central Asia are hence anthropogenic and
rooted in wasteful overconsumption. This can actually be viewed as an opportunity. If
water scarcity is a result of human activities, then we can improve the situation if we
change our behaviour to more sustainable water usage and management.
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Water scarcity analyzed

For many years, experts, journalists and politicians have warned us about water scarcity. But
what does this mean exactly?
First, scarcity is a relative phenomenon. It is the relation between the available water
and the existing demands. While there is generally enough water in the world, its regional and
seasonal distribution is uneven, so that in many areas and in certain periods of the year, many
people experience a shortage of fresh water. And with population growth and climate change,
these numbers will only grow.
Scientists developed different methods for measuring water scarcity. The best-known is
probably the so-called Falkenmark Water Stress Index. It is based on the amount of renewable
water per capita. If less than 1 700 m³ per year per person is available, people experience water
stress. Less than 1 000 m³ per capita is classified as chronic water scarcity and less than 500 m³
as absolute water scarcity. The map below shows that, according to this assessment, Central
Asia experiences neither water stress nor chronic or absolute water scarcity, though Afghanistan, Tajikistan and Uzbekistan are considered vulnerable, as their water availability is less than
2 500 m³ per person.

Freshwater availability
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684 000
70 000
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6000
2500
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Although this indicator is widely used and can provide a general picture of physical water availability, it has some shortcomings. The water availability per person is calculated as an average
and neglects uneven water distribution within a country or shortages in certain seasons. It
does not account for the quality of water, which can significantly reduce the amount of actual
available clean water, nor does it give information about a country’s regulations for management, which are crucial for de facto access to water.
A broader indicator is the Rural Water Livelihoods Index (RWLI), which was devel
oped by the UN’s Food and Agricultural Organisation (FAO) in 2009. Its objective is to assess
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rural livelihoods and their links
with water provision. The index
Country
(m³ per capita,
rank from 1 (best situation)
includes four components: (1) ser2007)
to 158 (worst situation)
vices component (access to water
7 405
129
Kazakhstan
			
and sanitation), (2) security component (crop and livestock water),
Kyrgyzstan
			
3 821
108
(3) environment component (clean
and healthy water), (4) entitlement
Tajikistan
			
2 392
155
component (secure and equitable
4 979
150
Turkmenistan
			
water). The table shows the ranks of
the Central Asian countries among
1 842
140
Uzbekistan				
the 158 assessed countries. The two
2 015
157
Afghanistan
			
upstream countries. Afghanistan
and Tajikistan, got the worst as
sessment among the Central Asian states. Concerning the different components, in all Central
Asian states apart from Turkmenistan, the entitlement component was assessed as being the
weakest one. In Tajikistan, it got only 12.83 points (of 100), one of the lowest in the world. In
contrast, in all states but Kazakhstan the security component was the best one, reaching more
than 70 and in Uzbekistan even 86 points (of 100).18
This shows that water scarcity is not a mere physical phenomenon, but also a result of
water consumption and water usage patterns and therefore of human management. This was
stated very clearly in the UNDP’s 2006 Human Development Report, which was dedicated
to water: «The scarcity at the heart of the global water crisis is rooted in power, poverty and
equality, not in physical availability. (…) In many countries scarcity is the product of public
policies that have encouraged overuse of water through subsidies and underpricing. There is
more than enough water in the world for domestic purposes, agriculture and industry. The
problem is that some people-notably the poor-are systematically excluded from access by
their poverty, by their limited legal rights or by public policies. In short, scarcity is manufactured through political processes and institutions (…).»
Water Stress Rural Water Livelihoods
Index
Index (RWLI),

Political legacies:
conflicting usage interests of irrigation and energy production
In the Soviet Union, water and energy resources were managed in an integrated and topdown approach. Water resources were used for the best Union-wide benefit, to which each
republic contributed. For Central Asia, the priority was cotton production, and therefore
the whole Central Asian water management system was oriented toward this goal. In this
respect, two important inter-republican governance mechanisms were established. One
is the water-energy exchange system among the republics and the other are the water
18
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withdrawal quotas for each republic. Both have had a tremendous impact on today’s water
usage patterns and policy strategies.
The quota system (see table on page 23) favours the irrigation needs of downstream
countries. Compared to the data on water formation, the quotas show that those republics where most water resources originate-the Kyrgyz and Tajik SSRs-have the right to
use only a small amount. The downstream SSRs of Kazakhstan, Uzbekistan and Turkmenistan were entitled to use most of the water resources as most of the population of central
Asia lived here and most of the cotton production of the Soviet Union took place in those
republics. These quotas reflected historical and geographical conditions and actual needs.
However, after independence, this arrangement did not reflect the needs and interests of
the upstream countries, which now had to make best use of their resources to achieve national development. Nevertheless, the water quotas established even regarding smaller rivers
are still in place. It is a highly political issue to assess and potentially re-negotiate them, as
this exercise may ultimately affect the end the socioeconomic stability of each state.

i

Water resources and water usage in Central Asia

The territorial distribution of water resources in the Aral Sea Basin is very unequal. While the
lowlands of the basin are characterised by deserts and semi-deserts, precipitation increases in
the mountains, while the high mountains with their glaciers and permafrost areas serve as the
«water towers» of the region. On average, 43% of the annual discharge in the basin originates
in Tajikistan, 24% in Kyrgyzstan, and approximately 19% in Afghanistan. However, the pattern
of water usage is quite the opposite. The upstream mountain states use only about 17% of the
water, while downstream Kazakhstan, Uzbekistan, and Turkmenistan use 83%.19
Water withdrawal and availability
in the Aral Basin
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Giese et al 2004. Due to lack of data, water abstraction and flow generation in Afghanistan is not included
in this figure.

Water management in Central Asia – the legacies of the past

27

The second important inter-republican governance mechanism was the establishment of
the water-energy exchange system among the republics. As explained above, in the two
upstream Kyrgyz and Tajik SSRs, huge reservoirs were constructed in order to store the
water until it was needed in the downstream countries for irrigation. The original aim of
the attached hydropower plants was only to provide energy in peak times, while the regular needs were covered by the unified energy system. Since independence, this has changed.
The unified energy system broke down, and downstream states demanded market prices
for their energy fossils. As a consequence, the upstream states have increasingly been using
the dams for hydropower generation in order to cover their domestic energy needs.
Hydropower production is a non-consumptive water usage; the regulation in this
case does not have to address the general amount of water withdrawal (like the quota
system), but instead has to determine the time and seasonal amount of water release from
the dams. This is a contested task, as there is a trade-off between water needs for irrigation and for hydropower production. Water is needed for irrigation purposes during the
growing period in spring and summer, while energy needs are highest in winter. Thus,
while the downstream states of Kazakhstan, Turkmenistan, and Uzbekistan especially
need water for irrigated agriculture, the upstream states of Kyrgyzstan and Tajikistan
need the energy produced by water discharge in winter. Due to a lack of working management mechanisms, these rival usage interests have caused irrigation water shortages
downstream as well as energy shortages upstream in recent years.
The Soviet legacy thus brought up two questions that had to be addressed by the
new states: How to share water concerning the quantity of water withdrawals, and how to
share water concerning the timing of water releases.

i

Reconciling food security and energy security –
mission impossible?

The reservoirs built along the major rivers in Central Asia are designed to manage water flow
by releasing water exactly when it’s needed. In the Soviet Union, these reservoirs were built
mostly to manage irrigation water more effectively. After the break-up of the Soviet Union and
its integrated water-energy exchange system, the upstream countries changed the working
regime of these reservoirs gradually to meet their winter energy needs. Thus, less water is left
to be released during spring and summer, when irrigation needs peak flow.
This has led to the perception that the needs of the two sectors-agriculture and energy
production-are incompatible in their water demand and that energy security in the upstream
countries is only achievable at the cost of food insecurity downstream.
But is this perception really necessary? Hydropower production is a non-consumptive
use of water. This means that once it is discharged, it can be used for other purposes. Cascades
of dams and reservoirs allow for multiple usage of water. Once it has been discharged and produced energy, water can be stored in another reservoir further downstream until needed for
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irrigation. Another option is to make the release of water in summer profitable enough so that
the money earned can be spent on coal and gas imports in winter, meaning that little hydropower has to be produced.The produced summer energy could be bought by the downstream
states (like in the Syr Darya Agreement of 1998, see page 52) or be exported to regions with
high energy needs during this period. These might include the hot regions in Afghanistan,
Pakistan and India, which have high electricity demand for air-conditioning. This option is
pursued by the Central Asia South Asia Regional Energy and Trade (CASA-1000) project. In
2006, Kyrgyzstan, Tajikistan, Afghanistan and Pakistan signed a Memorandum of Understanding, which is also supported by several international donors and private investors. It foresees
the construction of high-voltage power lines linking the energy producers in Kyrgyzstan and
Tajikistan with the markets in Afghanistan and Pakistan.
Upper Amu Darya basin / hydropower

Kyrgyzstan

Vakhsh

China
Tajikistan

Zarafshan

Uzbekistan

Panj

Afghanistan

Existing HPP hydropower plant
Planned HPP hydropower plant

This shows that energy and irrigation needs can both be met. Dams and power stations can be
used in a way that is beneficial for all. Nevertheless, this requires investments in infrastructure,
the will to cooperate and long-term reliable agreements to ensure energy and food security
through mutual exchanges instead of through policies of self-sufficiency.
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Transboundary waters
in the six states of the Aral Sea basin

While the region of Central Asia as a whole is affected by water overconsumption and
pollution, consequences are specific for each country. The individual states are differently endowed with water and with other resources, so that the specific role water plays is
different-depending on their upstream or downstream location, major water use interests and pollution problems. The specific country characteristics and interests have to
be taken into account when approaching regional water problems in Central Asia. After
the end of the Soviet Union, water usage became subordinate to a new regional situation
with new national interests. These national interests will be described in the next chapter.
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 Water availability and usage per country
Afghanistan

Kazakhstan

Kyrgyzstan

Tajikistan

Turkmenistan

Uzbekistan

Internal freshwater
resources per capita

1 705

5 095

8 624

9 992

273

597

Total freshwater
resources per capita

2 015

7 405

3 821

2 392

4 979

1 842

Agricultural water
use (% of total water

98%

82%

94%

92%

98%

93%

3.2 mln ha

2.3 mln ha

1 mln ha

719 200 ha

1.1 mln ha

4.4 mln ha

5.8%

15.7%

75%

84%

100%

89%

n.d.

>33%

11.5%

16%

95.5%

50%

29 % (2008)

6%

39 % (2008)

22 %

20%

12%

Electricity production
from hydroelectric
sources (kWh) (2008)

n.d.

7.5 bln

10.7 bln

15.8 bln

3 mln

11.4 bln

Electricity production
from hydroelectric
sources (% of total) (2008)

n.d.

9%

90%

98%

0%

23%

(m³/person) (2007)

(m³/person) (2007)

withdrawal) (2007)

Total area
of irrigated land
Irrigated land
(% total cropland)

Share of irrigated
area affected
by salinization
Share of agriculture
in GDP
(2009)
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Afghanistan
Five river basins stretch over the territory of
BASI C INFOR M AT ION
Afghanistan. Three of them cover the northern
652 090 km2
part of the country and are considered part of
Total area
31 990 km2
the Amu Darya Basin: The Panj-Amu Basin
Irrigated land
32.6 mln
in the very northeastern area, the HaridudPopulation
3.2%
Murghab Basin with the Murghab and Tejen
Population growth
16.6 years
rivers flowing into Turkmenistan, and the soMedian age
$ 457
called Northern Basin, though its rivers still
Gross domestic product
per capita (2009)
silt up on Afghan territory. Together, they
cover about 37% of Afghanistan’s territory
and account for almost 50% of the total surface water availability in the country. The Panj,
the Amu Darya’s major tributary, forms the border of Afghanistan with Tajikistan. It is
formed by the confluence of the Vakhan and Pamir Rivers. From the source of the Pamir,
the Panj has a length of 1137 km. Important tributaries in Afghanistan are the Kunduz,
the Koksha, and the rivers of Badakhshan.
There is limited data on how much water exactly is formed and used in the Afghan
part of the basin, since the monitoring system broke down in the late 1970s due to the civil
war. Based on previous data and recent studies, experts estimate that between 14 and 27%
of the Amu Darya’s flow is formed in Afghanistan and that it currently uses about 2 km³
(3%) of the average annual river discharge. Due to topography and climate, arable land
is scarce and 94% of agriculture depends on irrigation. Consequently, agriculture is the
main water user at 95%. The irrigated area in the Amu Darya Basin encompasses around
1.16 million ha (about 42% of the total irrigated area in the country), mainly subsistence
agriculture, which most of the rural population of Northern Afghanistan relies on. Apart
from that, there is a growing cultivation of poppy.
The agricultural sector’s contribution to Afghanistan’s GDP amounts to 33% (2008),
but it absorbs about 60% of the labour force (2008). Therefore, the agricultural sector is
considered important for the reconstruction and development of Afghanistan by the
Afghan National Development Strategy and international donor agencies. Efforts toward
reconstruction, poverty reduction and rural development include the rehabilitation of
irrigation systems, re-cultivation of former irrigation land, and construction of small
HPPs. All these efforts will increase water usage in Afghanistan, though not dramatically.
In a study for the World Bank, Ahmad and Wasiq estimate that the technically feasible
expansion and reconstruction of irrigation schemes would increase water use by 0.8 to
1 km³ per annum. A short-term increase beyond the levels of the 1980s seems unlikely.
But under conditions of increasing water shortage in downstream areas, even a slight
increase raises concerns.
Despite being an integral part of the basin, Afghanistan is not included in any
regional agreements. Agreements between Russia and later the Soviet Union and Afghanistan on border rivers did not include provisions on water distribution. When the Soviet
Union established the water limits for Syr Darya and Amu Darya, it did not consider
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Afghanistan

Afghanistan, but only assumed that Afghanistan used 2.1 km³ of water annually. In addition, Afghanistan has not been involved in any regional institutions on water management since the Central Asian Republics gained their independence.1

1

Ahmand and Wasiq 2004, CPHD 2011, FAO 2010, King and Sturtewagen 2010, AQUASTAT, WDI.
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Kazakhstan
Kazakhstan is the largest of the Central Asian
BASI C INFOR M AT ION
countries. More than two-thirds are covered
2 724 900 km2
by deserts and semi-deserts; the rest is mainly
Total area
35 560 km2
steppes and low hills, with some high mounIrrigated land
16.6 mln
tain ranges at the eastern and southeastern
Population (2011)
1.4%
borders.
Population growth
29 years
Kazakhstan has 48 800 lakes and resMedian age
$ 8 764
ervoirs. The largest inland body of water is
Gross domestic product
per capita (2010)
Lake Balkhash (18 810 km²), which consists of
a western part with fresh water and an eastern part with salt water. The average depth of the lake is only six meters. The country
has eight river basins with over 7 700 rivers. The biggest ones are the Syr Darya, the
Irtysh and the Ishim (flowing into Russia), the Ural (flowing from Russia), Chuo and
Talas (flowing from Kyrgyzstan). Seven of the eight basins are transboundary. The main
water inflow comes from Kyrgyzstan, China, Russia and Uzbekistan. Almost half of the
surface water available in Kazakhstan (about 100.5 km³) originates in one or more of its
neighbouring countries.
The Kazakh part of the Syr Darya Basin stretches along 1 127 km from the Shardara
reservoir on the border to Uzbekistan, through the southeastern part of the country to
the Aral Sea. Seventeen percent of the Kazakh population lives in this basin, most in rural
areas. Thus, only a small part of the country belongs to the Aral Sea Basin (345 500 km²
of 2 224 400 km²). Nevertheless, being a downstream country, Kazakhstan relies on
timely water discharge from the upstream water reservoirs in Kyrgyzstan and the passage through Uzbekistan during the growing period. As these releases could not always
be ensured, Kazakhstan built the Koksaray reservoir. With this additional reservoir just
downstream from the Shardara reservoir, it is able to store water released in winter until
spring and reduce harmful winter floods downstream, as well as dependence on upstream
water releases. While these measures have eased the situation at the lower reaches of
the Syr Darya in Kazakhstan, they present a risk for the Aydar-Arnasay lakes system in
Uzbekistan. This is a wetland that has emerged from overflow of water in winter from the
Shardara and drainage water and serves as an important habitat for water birds. In addition, a newly built reservoir allowed Uzbekistan to use the overflow water for irrigation.
With the Koksaray reservoir, Kazakhstan can store the previously released water itself for
later usage or flow into the Aral Sea, putting this newly created but ecologically important wetland at risk. Therefore, Kazakhstan and Uzbekistan have reached an agreement on
an annual minimum flow. Kazakhstan has undertaken considerable efforts to revive the
Northern Aral Sea (see p.20/21). For Kazakhstan, the situation in the Ili-Balkhash Basin is
of much greater concern than that of the Syr Darya. This basin is shared with China, which
is increasing its water usage, putting the fragile ecological balance of Lake Balkhash at risk.
Kazakhstan is endowed with abundant natural resources, including significant
deposits of oil, natural gas, uranium, chromium, lead, zinc, manganese, and copper. Oil
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and gas production have increased rapidly over the last decade and, with minerals, provide most of the revenues. In contrast, agricultural production accounts for only 6% of
GDP (2009) but for 15% of the workforce (2008). Arable land constitutes 8.4% of the land.
It is important in the poor, rural south of the country, where cotton and rice production
take place.2

2
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Kyrgyzstan
High mountains cover about 65% of Kyrgyz
BASI C INFOR M AT ION
stan, which is located at the juncture of the
199 951 km2
Tian Shan and Pamir mountains. More than
Total area
10 196 km2
3 500 rivers have their origin in its territory,
Irrigated land
5.6 mln
which is divided into six river basins. The
Population (2011)
1.4%
biggest part of the country belongs to the Syr
Population growth
23.8 years
Darya Basin. Its tributaries are the Naryn
Median age
$ 860
(807 km), the Kara Darya, and the Chatkal,
Gross domestic product
per capita (2010)
which flow from Kyrgyzstan into Uzbekistan.
Other transboundary rivers are the Chu and
Talas, flowing into Kazakhstan, and the Aksu feeding the Tarim River in China.
There are 1 923 lakes in Kyrgyzstan, more than 80% of which are located above
3 000m. Lake Issyk-Kul-located at 1 608 m in the Tian Shan mountains-has a surface
area of 6 249 km². It is the country’s largest lake and the second-largest alpine lake in the
world. Glaciers occupy about 4% of the country. Seasonal snowmelt and runoff from
melted glaciers account for up to 80% of the rivers’ total flow.
Due to the mountainous topography, only 7% of the total land area is used for crop
cultivation, while 44% is used as pasture for livestock. Animal husbandry is a significant
part of the agricultural economy. Most cultivated land is irrigated so the agricultural sector
consumes more than 90% of the water. The main cropland areas are the Ferghana Valley
and the Talas and Chu provinces. Main crops include fodder, wheat, corn, rice, tobacco,
cotton, vegetables and fruits. The main agricultural export products are cotton and tobacco.
Though the share of agriculture in GDP decreased from 37% in 1991 to 29% in 2008,
it remains important, especially for the two-thirds of the population living in rural areas.
The agricultural sector employs 36% of the labour force.
Nevertheless, the priority water usage is the production of electricity. Although to
date only a small portion of their potential is used, dams provide more than 90% of the
country’s power. Kyrgyzstan has also been exporting 2–2.5 billion kWh/year to China,
Kazakhstan and Uzbekistan. Hydropower plants produce 10.7 billion kWh of electricity
per year. The five biggest plants, which are all located on the Naryn, produce 97% of the
country’s hydropower.
Thirteen artificial reservoirs with a storage capacity of more than 20 km³ have been
created to regulate the water flow, mainly for the purpose of hydropower production,
irrigation and flood protection. The biggest reservoir is the Toktogul (see page 18). Other
dams and reservoirs are the Kirov on the Talas River and the Orto-Say on the Chu River.
When constructed during the Soviet Union era, these reservoirs were designed not for
the benefit of Kyrgyzstan, but for irrigation in the downstream republics. Indeed, Kyrgyzstan lost 21 100 ha of cultivated land when the dams were built. After independence,
it could use and sell the electricity from the hydropower plants, but also had to bear the
full cost of operating and maintaining the dams. For this reason, Kyrgyzstan has regularly
requested fair cost-sharing mechanisms.
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After the delivery of coal and gas from the downstream countries ceased in the
1990s, Kyrgyzstan increased its water discharge in winter to replace them. In addition
to the existing power plants built in the Soviet period, several new ones have been constructed and more are planned. The biggest ones are Kambarata-1 and Kambarata-2 on
the Naryn River. The 360 MW Kambarata-2 project started in 1986. After independence,
construction slowed as financing dried up. But thanks to a Russian loan, the first unit
began operating in November 2010. The construction of Kambarata-1 is underway in
cooperation with the Russian energy company INTER RAO UES. Its capacity is expected
to reach 1900 MW and it will cost about $2 billion. In addition, there are more than 200
small hydropower plants. Many of them were built in Soviet times, and some were added
after independence with the support of international assistance in order to ensure energy
supply for small and remote villages.3

3
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Tajikistan
Tajikistan is a mountainous country; the Tian
BASI C INFOR M AT ION
Shan, Gissar-Alay and Pamir mountain sys143 100 km2
tems cover about 93% of the country with half
Total area
7 220 km2
of it lying above 3 000 m. Lowland areas are
Irrigated land
7.5 mln
confined to river valleys in the southwest and
Population (2011)
2.4%
to the Ferghana Valley in the north.
Population growth
20.4 years
Tajikistan is rich in water resources. It
Median age
$ 820
has about 1 300 lakes, most of which are loca
Gross domestic product
per capita (2011)
ted above 3 000 m in the eastern Pamir region.
The largest one is the saltwater Lake Karakul
(380 km²), at an elevation of 3 914 m. The deepest freshwater lake is the 490m-deep Lake
Sarez (3 239 m above sea level, 86.5 km²), which was formed after an earthquake in 1911 triggered a landslide that formed a natural dam blocking the Murghab River.4 Experts fear that
the natural dam might breach or that landslides could cause a tidal wave over the dam in
case of an earthquake, which could result in a catastrophic flooding along the Panj and Amu
Darya. Glaciers cover 6% to 8% of the state, and 90% of them lie in the Amu Darya Basin.
More than 25 000 rivers flow in the country. Tajikistan forms part of both the Syr
Darya and the Amu Darya Basins, which cover practically the entire country. The rivers
Vakhsh, Kafirnigan and the Panj, the border river with Afghanistan, are the main tributa
ries to the Amu Darya, fed by glacier and snowmelt from the high ranges of the Pamir
mountains and draining more than 75% of the country. In the northern Ferghana Valley,
the Syr Darya crosses 195 km through Tajikistan. Another important transboundary river
is the Zarafshan, which runs through central Tajikistan into Uzbekistan.Tajikistan has nine
operating reservoirs, most of them along the Vakhsh River, which feeds the Amu Darya.
Even though only 5% of Tajikistan’s land area is arable, irrigation agriculture plays
an important economic role and produces 90% of the agricultural output. More than 60%
of the land depends at least partly on pumped irrigation, which makes it more expensive than in other Central Asian countries. Cotton constitutes 43% of all planted crops.
Though the share of agriculture in GDP declined from 37% in 1991 to 22% in 2009, cotton
still yields 11% of all exports, which makes it the most important export after aluminium
and electricity. As for the workforce, about 31% (2004) is officially engaged in agriculture.
Tajikistan’s main water usage is hydropower production. After Russia, Tajikistan is
the second largest producer of hydropower in the CIS; on a per capita basis it is the biggest
worldwide, despite the fact that at present only about 5% of the hydropower potential is ex
ploited. The biggest hydropower plants are: Nurek (3 000 MW), Sangtuda 1 (670 MW), Sangtuda 2 (220 MW), Baipazan (600 MW), Golovnaya (240 MW) and Kairakum (126 MW).
But this production is not enough to meet the energy demands of the country. Like
Kyrgyzstan, Tajikistan used to receive coal and gas in the Soviet unified system and faces
4 This river called Murghab is not to be confused with another river named Murghab that is shared between
Afghanistan and Turkmenistan in the Harirud/Murghab Basin.
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a severe energy crisis today. In winter, rural areas usually have power for only a few hours
a day. In the winter 2010/11, even in the capital the electricity supply was restricted. The
problem is aggravated by the fact that much of the energy that is produced is consumed
by the big aluminium plant TALCO or gets lost in inefficient transmission systems. In this
respect, the government strives to make more use of its rich hydropower potential. In addition to about 250 small hydropower plants, several new large one have been constructed
since independence, such as the Sangtuda 1 and 2 on the Vakhsh River, supported by Russian and Iranian investments.
The Tajik government has also revived old plans to build the highest dam in the
world at Roghun, with a planned height of 335 m and a power plant designed to produce
3 600 MW of electricity. The construction of this dam was started in the 1980s, but construction stopped and it was damaged by a flood in the early 1990s. In October 2004, the
Tajik government entered into an agreement with the Russian company RusAl to construct
the first stage of Roghun, but due to disagreements about the height of the dam, it was cancelled by Tajikistan in August 2007. In 2009, Tajikistan decided to finance the dam itself. In
January 2010, it introduced shares of Roghun with a massive campaign urging the population to buy them. In the following months, shares worth $ 185 million were sold. After concerns were raised by downstream countries, Tajikistan agreed to carry out an independent
assessment of the technical feasibility and the social and environmental impacts of the
project by international experts financed by the World Bank. Until the results are released
in mid-2012 at the earliest, Tajikistan is committed not to resume construction.5
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Turkmenistan
Turkmenistan’s territory is covered for 80%
BASI C INFOR M AT ION
by the vast Karakum Desert. In the southwest,
488 100 km2
Total area
along the border with Iran, and in the east,
18 000 km2
Irrigated land
along the border with Uzbekistan, lie some
5.1 mln
Population (2011)
mountain ranges. The cultivable area consti1.4%
Population growth
tutes between 4% and 14 % of the country.
25.5 years
Median age
Internal river runoff originating in the
$ 7 500
Gross
domestic
product
country is negligible, with an estimated 1 km³
per capita (2010)
per year. There are only some small, internal rivers in the Kopetdag mountains at the
country’s southern border. Small transboundary rivers are the Atrek flowing from Iran,
the Murghab from Afghanistan and the Tedzhen (flowing from Afghanistan through
Iran into Turkmenistan). The Amu Darya provides almost 90% of the country’s water
via the Karakum Canal, which is the largest and most important water infrastructure in
Turkmenistan. It runs from the border with Uzbekistan across the country to the western regions near the Caspian Sea. With a length of more than 1 300 km, it is the longest
canal in the world. Further downstream in the north of the country, the oasis region of
Dashoguz is fed by the Tuyamuyun reservoir located at the border of Uzbek territory.
Furthermore, 18 smaller reservoirs were constructed mainly for irrigation purposes, with
a total capacity of 2.89 km³. The largest reservoir is the Hauz-Khan reservoir on the Karakum Canal, with a capacity of 0.875 km³.
About 80 artificial drainage lakes were created by the outflow of salty drainage
waters from irrigated fields. The largest one is the Saragamysh Lake (8 km³), located
about 200 km southwest from the Aral Sea. It was formed in 1971 as a result of the flooding of several small lakes in the Sarykamysh depression, which were periodically filled by
Amu Darya waters, and since then has become a large drainage water body, used as a discharge collector of salty irrigation water. In 2009, the Turkmen government started the
construction of the Altyn Asyr Lake (Golden Age Lake), later renamed Grand Turkmen
Lake, in the Karashor salt depression in the northern part of the country (about 350 km
north of the capital Ashgabat). Old riverbeds and new canals with a total length of more
than 1 000 km are expected to carry drainage water from different parts of the country
that currently is discharged either back into the Amu Darya or into the Sarygamysh Lake.
Once filled, the Grand Turkmen Lake is expected to be 103 km long and 18.6 km wide,
with a capacity of 132 km³ and a surface of about 1 916 km². The government plans to
develop it into a recreational zone, with some of its waters used to irrigate new pastures
and orchards. However, experts have predicted the lake would have negative environmental effects and would reduce return water flows into the Amu Darya.
Turkmenistan possesses the world’s fourth-largest reserves of natural gas and
hardly any arable land. Consequently, the economic significance of agriculture is limited to 12% of the GDP (2009). However, more than half of the population lives in rural
areas, and 32% (2004) are employed in agriculture. As in the other Central Asian states,
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irrigation is the main water consuming sector, with about 92%. Virtually the entire
cultivated area is irrigated. An extensive network of canals with a total length of about
39 000 km have been been built, most of which are unlined, inefficient earthen canals.
During Soviet times, the emphasis was on cotton cultivation. After independence, irrigation areas were expanded in order to grow more food crops and increase self-sufficiency.
There is a little hydropower potential in the country (estimated at 5.8 GWh), but
only about 0.7 GWh (1993) is produced. Given the rich hydrocarbon resources, there is
no interest in its exploration.
Due to its extremely arid climate, water is a critical resource for the country. This
was already acknowledged in an old Turkmen proverb saying: «A drop of water is a grain
of gold», which is also the motto of a national holiday celebrated annually on the first
Sunday in April.6
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Uzbekistan
Uzbekistan is one of the world’s few doubleBASI C INFOR M AT ION
landlocked countries. To reach the nearest
447 400 km2
Total area
sea from there requires crossing Turkmeni42 230 km2
Irrigated land
stan and Iran. Almost 80% of it is covered
28.5 mln
Population (2011)
by desert. Mountains in the eastern regions
1.9%
Population growth
reach an altitude of more than 4 000 m. The
28.5 years
Median age
Ferghana Valley in the east and the Khorezm
$ 1 384
Gross
domestic
product
region in the north-west are the main areas of
per capita (2010)
irrigated agriculture.
Like Tajikistan, Uzbekistan is bisected
by both the Amu Darya and the Syr Darya. The Syr Darya crosses Uzbekistan in the
east, feeding the fertile Ferghana Valley. The Amu Darya River Basin covers most of the
country and includes the Surkha Darya, Sherabad, Kashka Darya and Zarafshan rivers. In addition, there are more than 17 000 small rivers and approximately 500 lakes in
Uzbekistan, most smaller than one square kilometre. Only about 10% of its water is generated within the country, so Uzbekistan is highly dependent on inflows from Kyrgyzstan,
Tajikistan and Afghanistan.
In addition to the natural water bodies, 51 operating reservoirs are used for irrigation purposes, though some of the larger ones are also used for power generation. About
28 000 km of channels serve the irrigation system.
Though the country has rich gas deposits and only 10% of its land is arable, agriculture is an important economic sector, and irrigation consumes about 90% of total
water usage. Cotton is the most important cash crop. In 1980, about 2 million tons of
cotton were produced in Uzbekistan. After independence, the government made efforts
to restructure the agricultural sector to grow food crops and reduce water consumption, which led to a decline in cotton production by about one-third. It has reduced the
area of cotton production from 50% of the total irrigated area in the early 1990s to 30%
today, substituting it with food crops like cereals and vegetables and forage. In 2010,
cereal production in Uzbekistan reached 7 million tons compared to 1 million tons in
1991. Uzbekistan has also invested in new technologies that reduce water usage and international donors have supported this with about $1 billion over the last 10 years. Through
these measures, the country was able to reduce water consumption and achieve food
self-sufficiency. Uzbekistan is still among the six main cotton producing countries and
the second-largest exporter of cotton in the world.
The share of agriculture in the GDP decreased from 37% in 1991 to 20% in 2009. But
agricultural production still constitutes about 8% of the country’s total export income.
Almost two-thirds of Uzbekistan’s population live in rural areas and are directly dependent on water for their livelihood. About 25% of the labour force works in the agricultural
sector (2004).
Uzbekistan has voiced concern over the construction of new dams and hydropower
plants on the upstream tributaries of the Syr Darya and Amu Darya. It has expressed
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fears that the filling of the reservoirs and then the operation of the dams in energy mode
(water discharge in winter) would drastically reduce the amount of water it receives for
irrigation during spring and summer. Uzbekistan is also vulnerable to natural disasters
and worries that an earthquake could destroy a dam.
Meanwhile, Uzbekistan also uses water for hydropower production on a small
scale. Twenty-eight small and medium-sized hydropower stations produce 12.5% of its
electricity. The Uzbek government plans to build more.7

7
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IFAS:
a history of post-Soviet cooperation

Over the last 20 years, the Central Asian states have signed numerous agreements and
documents on transboundary water management. They established an organizational
structure for regional water governance and to address the Aral Sea disaster. The core
platform of regional water cooperation is IFAS-the International Fund for Saving the
Aral Sea, of which all five former Soviet republics are members.1

i

Who owns the water?
International law and transboundary waters

Though there are globally 263 transboundary river basins, many of them lack an agreement
among the riparian states about how to share or to jointly manage the water resources. On
a global level, there is no binding international agreement on transboundary water in force.
Nevertheless, over the last century, a strong customary law has evolved. In 1911, the Institute
of International Law published the Madrid Declaration on the International Regulation
regarding the Use of International Watercourses for Purposes other than Navigation. It recommended to abstain from unilateral alterations of river flow and to create joint water commissions. In 1966, the International Law Association developed the Helsinki Rules on the
Uses of the Waters of International Rivers. Their core principles are related to the «equitable
utilization» of shared watercourses and the commitment not to cause «substantial injury»
to co-riparian states. These principles are also the core of the UN Convention on the Law
of the Non-Navigational Uses of International Watercourses, which was adopted by the
General Assembly in 1997, after more than 25 years of preparation. Besides the confirmation of the principles of «equitable and reasonable utilization» and the «obligation not to
cause significant harm», the convention contains regulations for the exchange of data and
information, the protection and preservation of shared water bodies, the creation of joint
management mechanisms and the settlement of disputes. However, it is still not in force as
the necessary quorum of 35 countries’ ratification has not yet been reached.
One reason for the reluctance of states to sign the convention is a certain vagueness
of the core principles, which can lead to contradictions. An upstream country might claim
its right to a previously unused «equitable share» of the water resources, which could cause
economic harm to a downstream country that has used these resources for a long time.
1 The following chapter is based on ec-ifas.org, icwc-aral.uz, Dukhovny and Sokolov 2003, IFAS 2003, Le Moigne
2003, Libert et al. 2008, Sehring 2002, Sehring 2007, Shalpykova 2002, Weinthal 2001.
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Whose rights and which principle have priority? And what exactly is an equitable share?
Where is the borderline between a harm that has to be accepted and a significant harm?
These questions are not answered in detail by the conventions, which only provide for the
general principles and criteria. And this is very wise, because many of these questions can
only be answered specifically for each basin, rather than applying to all. In this respect, the
conventions provide a framework of joint principles on which regional agreements can be
negotiated, not a blueprint for all river basins.
But there is a binding regional convention for the European and Central Asian region
that made these two principles obligatory for its parties and provided a framework and
guidelines for their application in specific river basins: the UNECE 1992 Convention on the
Protection and Use of Transboundary Watercourses and International Lakes (the so-called
Helsinki Convention). The Convention obliges parties to prevent, control and reduce transboundary impact, use transboundary waters in a reasonable and equitable way and ensure
their sustainable management. Parties bordering the same transboundary waters shall
cooperate by entering into specific agreements and establishing joint bodies. The Convention includes provisions on monitoring, research and development, consultations, warning
and alarm systems, mutual assistance and exchange of information, as well as public access
to information.
In Central Asia, Kazakhstan and Uzbekistan have signed it and the other states,
though not formal members, are participating in some of its activities. Though the convention is now only applicable to countries of the UNECE region, thus not Afghanistan, Iran or
China, an amendment intends to open it to others. As soon as this amendment is in force,
the Helsinki Convention could also be a basis for water cooperation between Central Asia
and its neighbouring states.

IFAS: organizational structure
After the collapse of the Soviet Union, the five newly independent Central Asian states
saw the need to cooperate on their shared water resources. In September 1991, their ministers of water resources issued a statement in which they declared that joint management of water was necessary to solve the region’s water problems and should be carried
out based on the principles of equality and mutual benefit.
On 18 February 1992, the five ministers signed the «Agreement on cooperation in
joint management, use and protection of interstate sources of water resources». It declared
that the quota system established by the Soviet Union (see page 22) should remain in
place until a new strategy was developed, and it founded a joint body, the Interstate Commission for Water Coordination (ICWC). This agreement was followed by numerous
other ones, such as the 1993 presidential «Agreement on joint actions on resolving the
problems related to the Aral Sea and its coastal zone on environmental sanitation and
socioeconomic development in the Aral Sea region», the Nukus Declaration of 1995, the
1999 agreement «On the status of IFAS and its organizations», and others.
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The ICWC (Interstate Commission for Water Coordination) was the first regional
institution set up after independence. Its main tasks are to control the regulation, efficient use and protection of the waters, to develop a regional common water management
policy and to determine annual limits of water use for each state. Its members are the
heads of the respective national water ministries or departments, who meet every quarter
to determine the exact water distribution-i.e. the translation of the general quotas into
exact amounts based on water flow measurements and weather forecasts. Meetings of the
ICWC are chaired by the member countries on a rotational basis. All decisions are made
unanimously. Operative bodies of the ICWC are the secretariat in Kujand (Tajikistan),
a scientific information centre in Tashkent (SIC ICWC) with branches in all member
countries and the two river basin organizations (BVOs), which had already been established by the Soviet government. The headquarters of the BVO Syr Darya is in Tashkent
(Uzbekistan); the one of the BVO Amu Darya is in Urgench (Uzbekistan).
In 1993, ICAS (Interstate Council for the Aral Sea Basin) was founded with the EC
(Executive Committee) as its executive agency. It consisted of five members per republic
who met every half year and decided about the plans developed by the EC, which formulated principles, projects and measures. The ICWC was integrated into ICAS. Also in 1993,
the International Fund for Saving the Aral Sea (IFAS) was set up in Almaty. All member
states were expected to pay 1% of their state expenses to this fund per year. Its Executive
Committee (EC IFAS) consists of two representatives for each of the five states. Initially,
the role of IFAS was primarily to generate funds from member state fees and donor assistance, while EC ICAS was in charge of the Aral Sea Basin Program (ASBP, see below).
In 1994, a new ecological commission was affiliated, the ICSDSTEC (Interstate
Commission for Socioeconomic Development and Scientific and Ecological Cooperation), later renamed the Interstate Commission on Sustainable Development (ICSD). Its
main objective is the coordination and supervision of cooperation in the field of environmental protection and sustainable development in Central Asia. The ICSD meets twice
a year with the chair rotating among its member states. A Scientific Information Centre
(SIC ICSD) is based in Ashgabat.
In 1997, the regional institutions were restructured following an evaluation of the
first phase of the ASBP that advised a strengthening of the regional institutions. Because
of overlapping responsibilities, ICAS and IFAS were combined under the name IFAS. The
chairmanship of IFAS has since then rotated among the presidents of the five member
states. The EC IFAS is accordingly located in the respective country. Thus, the Executive Committee has been located in Almaty (1993–1997), Tashkent (1997–1999), Ashgabat
(1999–2002), and Dushanbe (2003–2009; the planned move to Bishkek did not take place
due to political turmoil in 2005). Since 2009, it has been based in Almaty. Another decision concerned the fees of the member states. As it became obvious that none of the states
had fulfilled its financial commitments, contributions were lowered to 0.3% of the state
expenses for the rich countries downstream and to 0.1% of state expenses for the poor
countries upstream.
In 2002, the IFAS Board decided to establish a Regional Centre of Hydrology (RCH)
and attach it to EC IFAS. Its main purpose is to improve the system of hydro-meteorological
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forecasting, environmental monitoring and data exchange among the national hydrometeorological agencies in the region. RCH is currently located in Almaty, Kazakhstan.
Since then, the structure of the IFAS has read as follows:
O r g a n i z a t i o n a l S t r u c t u r e o f I FAS
CA States President Council
on the problems of the Aral Sea Basin
President of IFAS
Revision
Commision

Council of the International Fund for Saving the Aral Sea

Interstate Commission
for
Water Coordination

Interstate Commission
for Sustainable
Development

Secretariat

Secretariat

SIC ICWC

SIC ICSD

Executive management for Kazakhstan
Regional Centre
of Hydrology

Executive management for Kyrgyzstan

BVO
Syr Darya

Branch in Tajikistan

BVO
Amu Darya

Branch in Dashouz
(Turkmenistan)

Coordination
Center for
Metrology

RASB
Agency
in Uzbekistan

Nukus Branch
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Kyzylorda
Branch

The Aral Sea Basin Program (ASBP)
One of the main activities of IFAS is the Aral Sea Basin Program (ASBP). This is the
main long-term action program in the region in the field of sustainable development, in
particular for the sustainable management of water resources and related aspects. The
program includes national and regional projects. It has its roots in the first UNEP-Soviet
diagnostic study of the Aral Sea that was conducted in 1988-1991 in collaboration with
the Soviet government. In 1992, the preparation of the ASBP began, and after ICAS and
IFAS were founded in 1993, the program was officially launched as a joint effort of the
World Bank, UNDP and UNEP. Its main goals were:
1. Stabilizing the environment in the Aral Sea Basin;
2. Restoring the disaster zone around the Sea;
3. Improving management of transboundary waters in the basin;
4. Developing the capacity of the regional organizations to plan and implement the
program.
It developed into the most comprehensive international program addressing the Aral
Sea crisis and enjoyed the active support and involvement of numerous multilateral and
bilateral donors. These included the Asian Development Bank, UNESCO, the European
Union and the governments of the USA, Canada, the Netherlands, Switzerland and others. In the first project phase, $280 million in credits and $48 million in grants were
allocated.
In 2002, a second phase called ASBP-2 was developed after the five heads of state
met in Dushanbe on 6 October 2002. IFAS planned to tackle a wide range of environmental, socioeconomic, water management and institutional problems for the period
2003-2010. According to EC IFAS, the contribution from the IFAS member states to the
implementation of activities was over $1 billion, with additional financial support from
donors, including UNDP, the World Bank, the Asian Development Bank, USAID, as well
as the governments of Switzerland, Japan, Finland, Norway and others.

The challenges of effective regional water cooperation
IFAS is the only regional organization in which all five Central Asian states are mem-

bers. It is proof that shared water resources can foster cooperation. In contrast to many
other regional Central Asian organizations, IFAS and its subordinated bodies have functioned for 20 years. It is well understood in the region that programs and agreements did
not always meet the expectations of the member countries and the donor community.
This is not surprising giving the conditions under which the regional water cooperation
had to evolve in Central Asia. After the collapse of the Soviet Union, the Central Asian
countries had to develop new structures, institutions and policies to govern the formerly
Moscow-managed natural resources in a situation of economic and political collapse
and without the necessary technical, financial, administrative and political capacities at
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their disposal. These conditions led to weaknesses in the regional structure like the lack of
a coherent legal foundation and an effective organizational structure, weak coordination
and inefficient implementation of decisions. And it must not be forgotten that there are
always risks and benefits involved when it comes to long-term commitments on all sides.
However, the fact that IFAS has been instrumental in guaranteeing peaceful and prosperous development should not be underestimated.
When trying to assess the performance of IFAS until today, it is useful to look at
the Declaration of the Heads of States of all Central Asian countries, which was issued in
Almaty in 2009 (see p. 53–55). They express very clearly that IFAS has more potential and
subsequently they tasked the EC IFAS with working out proposals for an administrative
reform of the institutions in order to improve their performance. The heads of states also
believe in international cooperation and invited the international donor community to
become more active in working out joint programs and solutions for the water issues in
Central Asia. Better regional cooperation and the creation of trust in the field of transboundary water management is a long-term process. Experience in other river basins
shows that it often took decades to develop the necessary trust and adequate working
mechanisms for effective joint cooperation. In this respect, IFAS is still a young organisation in its institutional development.

i

Transboundary aquifers

In addition to surface water, aquifers are an important source of freshwater in Central
Asia. According to the FAO, total renewable groundwater resources are 6.1 km³/year in
Kazakhstan, 13.69 km³/year in Kyrgyzstan, 6 km³/year (estimated) in Tajikistan, 0.36 km³/
year in Turkmenistan, and 8.8 km³/year (estimated) in Uzbekistan. No data is available for
Afghanistan. Groundwater is mainly used for the drinking water supply, but also for irrigation. In Turkmenistan, it counts for half of overall water consumption. Especially in the
downstream areas of Amu Darya and Syr Darya, where surface water is scarce and polluted,
groundwater is an important source of drinking water.
However, the quality of groundwater has also deteriorated over the last few decades.
Ninety percent of Central Asian groundwater already has a natural salinity level of more
than 1 g/l. Irrigation and drainage are the biggest sources of pollution. Several aquifers are
reported to be contaminated by nitrogen substances, pesticides and hydrocarbons. Of minor
influence is pollution from industry, mining and waste disposal, causing contamination by
heavy metals, industrial organic compounds and radioactive elements. But in some aquifers,
these have serious impacts on quality. The degradation of groundwater quality is especially
serious in regions that depend on it for their drinking water supply, such as Khorezm and
Karakalpakstan at the lower Amu Darya and Bukhara at the lower Zarafshan. In Uzbekistan,
about 35% to 38% of the groundwater is not suitable for drinking anymore.
Most used groundwater is taken from aquifers that cross boundaries. The map below
shows the locations of the transboundary aquifers identified by an UNECE assessment.
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Some are deep, with weak or medium links to local surface water systems that are recharged
far from the border. Others are shallow and flow from neighbouring countries towards
transboundary rivers. Though transboundary aquifers in Central Asia are large and have
significant water resources, knowledge about them is still fragmentary and requires further
research. To this day, no comprehensive legal and institutional regulation for transboundary groundwater is in place in Central Asia.2
Distribution of transboundary groundwater in Central Asia

Kazakhstan

Uzbekistan

Kyrgyzstan

Turkmenistan
Tajikistan

Additional efforts for water cooperation
Apart from the agreements and regulations related to IFAS, the Central Asian states have
made a number of additional multilateral and bilateral efforts to jointly regulate water use.
In 1996, Turkmenistan and Uzbekistan signed a separate permanent agreement for
an equal distribution of water resources. It states that 50% of the Amu Darya flow at the
Kerki gauging station is allocated through the Karakum Canal to Turkmenistan, and the
rest to Uzbekistan.
In 1998, the governments of Kazakhstan, the Kyrgyz Republic and Uzbekistan
signed an «Agreement on the Use of Water and Energy Resources of the Syr Darya Basin».
This agreement provided that Kyrgyzstan would discharge water from its reservoirs in
summer for the downstream states of Kazakhstan and Uzbekistan, while these would
deliver fuel to Kyrgyzstan in winter, so that it does not need to produce hydropower.
In 1999, Tajikistan joined the agreement so that the working regime of the Karakum
reservoir could be included. The agreement requires annual protocols to define exact
2

UNECE 2007, Rakmatullaer et al. 2010, MKUR 2006, FAO AQUASTAT
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discharge times and amounts, as well as the price of energy to be sold to the downstream
countries during the summer period and on the transfer prices of coal, gas and electricity. The agreement worked well for some years, but in others the promised coal and gas
were not delivered to Kyrgyzstan, which then released water in winter to make up for the
energy shortfall. From 2003 on, the parties failed to agree on annual protocols. Instead,
bilateral and ad-hoc regulations were followed. These are more opaque, do not provide for
long-term planning and preclude any possibility of sanctions in case of non-compliance.
The consequences were painfully visible in the winter of 2003/04. Since the summer of 2003 witnessed extraordinary high precipitation downstream and less water for
irrigation was required, Kazakhstan and Uzbekistan ceased to deliver the agreed amounts
of fossil fuels the following winter. In order to compensate for the loss, Kyrgyzstan produced more hydropower, releasing much more water than usual from the Toktogul reservoir that winter. The flow could not be absorbed by the frozen riverbed of the Syr Darya
or the downstream reservoirs and it caused severe flooding in Kazakhstan and fears of
dam failure at the Shardara reservoir, where 2 000 people were evacuated.
The failure of the agreement affects not only energy security of the upstream countries in winter and irrigation water security downstream in summer, but also the safety of
the dams. During the last few years, the downstream states only minimally participated
in the cost of maintenance and renovation works of the upstream reservoirs, the cost of
which is covered by the relatively poorer Kyrgyzstan and Tajikistan. The Chu-Talas agreement, which includes cost-sharing mechanisms between Kazakhstan and Kyrgyzstan, is
an exception to this overall trend and shows that it can work. For the Syr Darya, it is
astonishing that even an obvious win-win arrangement like the water-energy trade was
not perceived as having mutual benefits, but rather viewed with mistrust and suspicion.
This can be explained by the lack of previous positive examples of cooperation in other
fields so far, which led to a preference for self-reliance.
In 2005, another effort was undertaken to tackle water-energy issues in a cooperative manner. With support from the World Bank, a draft framework agreement on a
«Water-Energy Consortium» was prepared in the framework of the Central Asia Cooperation Organisation (CACO), a short-lived regional organization that later was integrated
into EurAsEC.3 However, due to different national interests and weak commitment on
the part of the Central Asian countries involved (Turkmenistan was not a member of
CACO), the process stalled and donors ended their support.

3 The EurAsian Economic Community (EurAsEC ) is an international economic organization aimed at economic
coordination and creating a joint customs union among its members. The member states are: Belarus, Kazakhstan,
Kyrgyzstan, Russia, Tajikistan, and Uzbekistan (suspended).
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The 2009 summit and the reform process
2008 was an extremely water-stressed year, in particular for the Syr Darya Basin. A very
cold winter in 2007/08 forced Kyrgyzstan to discharge more water than usual for energy
production. It was followed by an unusually dry spring and summer, in which the downstream states could not receive sufficient water for irrigation due to the low water level in
the Toktogul reservoir. It became obvious that the existing institutions and regulations
were not able to prevent or even manage such a crisis. It was only thanks to an extraordinary meeting of the Central Asian presidents in October 2008 that a preliminary solution was found for the upcoming year, with deliveries of extra energy from downstream
countries to upstream ones in winter in exchange for sufficient water releases in summer.
In this situation, Kazakhstan took over the rotating presidency of IFAS and the EC IFAS
moved from Dushanbe to Almaty.
On 29 April 2009, the Central Asian heads of states met for an IFAS summit in
Almaty. In their joint statement, they emphasized the importance of IFAS, expressed their
readiness to improve its organizational structure and tasked IFAS’ bodies to develop a
third phase of the Aral Sea Basin Program.

i

Joint Statement of the Heads of States,
Founders of the International Fund for Saving the Aral Sea

The meeting of the Presidents of the Republic of Kazakhstan, Kyrgyz Republic, Republic
of Tajikistan, Turkmenistan, and the Republic of Uzbekistan took place in Almaty on 28
April 2009. During negotiations, which took place in an atmosphere of mutual understanding,
trust, friendship, and structural cooperation, the Heads of States of Central Asia discussed
issues related to the activities of the International Fund for Saving the Aral Sea, which was
established in 1993, with the objective of implementing joint practical activities and programs
to address the Aral Sea crisis and improving environmental and socioeconomic conditions
within the Aral Sea Basin.
Heads of the State-Founders of the IFAS, further additional «parties»
– guided by centuries-old good neighbourly relationships and common history, culture
and traditions, good brotherhood and strategic partnership between countries that are
responsible for the utmost interests of the people of the region,
– based on the rich experience of fruitful collaboration and expressing mutual interest to
bring intergovernmental relationships to a higher level,
– striving towards mutual assistance and support for achieving Millennium Development
Goals and improving socioeconomic and environmental conditions within the Aral Sea
Basin,
– emphasizing that the development of mutual collaboration among the states of Central
Asia is very important for ensuring sustainable development and regional safety,
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– taking into account climate change, intensive degradation of glaciers and snowfields of
the region and water consumption related to the population growth and the development of economies of the countries of the region,
– emphasizing importance of the efforts by the countries of the region on integrated use
and conservation of water resources, combating desertification and land degradation for
solving problems of the Aral Sea Basin,
– giving high priority to project implementation within the framework of the IFAS and
taking into consideration interests of the region,
– taking into account that use of water resources of the Central Asian region is implemented within the interests of all the state stakeholders of the IFAS by following generally acknowledged principles of the international law,
– taking into account activities of the IFAS and its structural organizations oriented
towards strengthening regional collaboration on improvement of socioeconomic and
environmental conditions within the Aral Sea Basin,
– expressing satisfaction with the accepted General Assembly Resolution of the UN of 11
December 2008 on giving the International Fund for Saving the Aral Sea the status of
observer in the UN General Assembly,
– expressing gratitude to the specialized structural organizations of the UN, international
financial institutions, donor countries, other partners in development of assistance and
support provided for the countries of the region,
– based on the common endeavour to make contributions toward overcoming consequences of the crisis in the Aral Sea Basin,
make the following statement:
1. Parties emphasize the importance of IFAS activities, which provide the possibility to
coordinate and solve principal issues through collaboration to overcome the consequences of the crisis of the Aral Sea Basin. IFAS will enhance and strengthen the collaboration with the institutions of the UN system, including the UN Regional Center for
Preventive Diplomacy and other international organizations.
2. The Parties express their readiness to further improve the organizational structure and
the legal framework of IFAS to improve its efficiency and better interaction with financial institutions and donors to implement projects and programs related to addressing
the Aral Sea Basin crisis.
3. Parties task the Executive Committee, along with the Interstate Commission for Water
Coordination, Interstate Commission for Sustainable Development of the IFAS with participation of national experts and donors to develop a Program of actions for the period
2011–2015 (Aral Sea Basin Program–3) to provide assistance to the countries of the Aral Sea
Basin and submit it for consideration and approval by the States-Founders of the IFAS.
4. Parties will continue collaboration targeted toward the improvement of the environmental and socioeconomic situation in the Aral Sea Basin.
5. Parties once again confirm their interest in the development of a mutually acceptable
mechanism on integrated use of water resources and environmental protection in Central Asia, taking into account the interests of all states in the region.
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6. Parties stressed that constructive negotiations that took place in Almaty in an atmosphere of openness and mutual understanding contributed significantly to the further
development of the traditionally good relationships and mutually beneficial collaboration of the States-Founders of the IFAS in solving the problems of the Aral Sea.
7. Heads of States express their gratitude for the warm reception and welcome by the
President of the Republic of Kazakhstan N.A. Nazarbaev in the hospitable land of
Kazakhstan.
Almaty, 28 April 2009
President of the Republic of Kazakhstan N.A. Nazarbaev
President of the Kyrgyz Republic K.S. Bakiev
President of the Republic of Tajikistan E. Rakhmon
President of Turkmenistan G.M. Berdymukhamedov
President of the Republic of Uzbekistan I.A. Karimov

In 2010, EC-IFAS started the elaboration of the third phase of the Aral Sea Basin Program (ASBP-3), covering the years 2011–2015. This time, the project preparation process
involved extensive consultation with national and international experts. EC IFAS was in
continual dialogue with the donor community (in particular with the World Bank, the
European Union, USAID, GIZ, and SDC) in order to solicit their comments and ideas on
program priorities and project proposals. Several coordination meetings with regional
organizations and key donors were held. Additionally, the World Bank, GIZ and the
European Union supported the preparation with consultants. The ultimate objective of
ASBP-3 is to improve the socioeconomic and environmental situation by applying the
principles of integrated water resources management, to develop a mutually acceptable
mechanism for a multi-purpose use of water resources and to protect the environment
in Central Asia while taking into account the interests of all the states in the region.
ASBP-3 works in four directions:

1.
2.
3.
4.

Integrated water resources management;
Environmental protection;
Socioeconomic development;
Improving institutional and legal instruments.

Based on these objectives, a list of criteria for project proposals to be included in the
program was agreed upon during the consultation:
- National projects to be implemented within one state and primarily financed from the
national budget;
- Regional projects to be implemented in the territory of two or more states;
- Meeting the ASBP goals and objectives;
- Meeting one of the directions of ASBP;
- Linking with the corresponding national and regional policy goals and programs.

IFAS: A history of post-Soviet cooperation

55

EC IFAS received a total of 335 project proposals. In a consultative process with the donor

community and all stakeholders, the proposed projects were put in clusters and were
aggregated. As a result, 45 projects were identified and are now part of the ASBP-3. These
projects are ready for financing and EC IFAS is looking to raise the required funds for
them.
In December 2010, the draft ASBP-3 was presented to the donor community and
the IFAS Board. Donors and implementing agencies have expressed their full support for
ASBP-3 in a joint statement, which appreciates the close cooperation between IFAS and
the donor community.
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The role of international players

The previous chapter showed that international players have been involved in transboundary water cooperation since the Central Asian states became independent. It is
impossible to describe all of their activities here. But this chapter will give some examples of key donors and their actions beyond their direct support to IFAS and ASBP-3
outlined above.

Rehabilitating infrastructure for water efficiency
As was described above, high water usage in Central Asia is often a consequence of deteriorated infrastructure and inefficient irrigation techniques. Therefore, many donors
have invested in the rehabilitation of irrigation systems and the modernization of irrigation technologies. Agriculture is an important means of income and its upgrading can
not only make a contribution toward more efficient water use but also toward improving
rural livelihoods. Donors have also financed projects to modernize hydropower plants
in order to increase their efficiency and output, as well as to build new ones. Nevertheless,
all donors agree that technical improvement and more efficiency alone cannot solve the
water problems in Central Asia. It can only be one component in an overall approach
that needs comprehensive management and governance reforms at local, national and
regional levels. Therefore, many donors combine technical assistance with support to
institution-building. The World Bank, the Asian Development Bank, USAID, and many
other donors and NGOs, for example, have been very active in establishing and supporting Water User Associations that are in charge of renovated channels at the local level.

Supporting local transboundary water management
Experience has shown that conflicts are more likely to emerge on the local level than on
the interstate level. While the big transboundary rivers receive more attention, donors
have also started to support the joint management of small transboundary rivers and
canals in border regions. Since 2001, the Swiss Agency for Development and Cooperation SDC has been funding a programme on the introduction of the Integrated Water
Resources Management (IWRM) principles in the Ferghana Valley. It is implemented by
the Scientific Information Centre of ICWC, in cooperation with the International Water
Management Institute (IWMI) in the Kyrgyz, Tajik and Uzbek parts of the valley. The
objective is to reorganize the water management organizations within hydrographic
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boundaries, introduce public participation in decision making and improve water allocation mechanisms among the users. The programme also includes technical measures
for saving water and increasing agricultural productivity, as well as automated operational systems along the canals, coupled with data transmission for improving water
flow stability and water allocation transparency. In its pilot areas, the program was able
to achieve up to 20% water saving – essentially with institutional reform and increased
awareness of water officials and capacity of users.1

i

Integrated Water Resources Management

Since the early 1990s, Integrated Water Resources Management (IWRM) has evolved as
a major concept in the international discourse on sustainable water management. It now
represents the ideal type of sound water management.
In 1992, the Agenda 21 of the Earth Summit in Rio de Janeiro stated that «the widespread scarcity, gradual destruction and aggravated pollution of freshwater resources in
many world regions, along with the progressive encroachment of incompatible activities,
demand integrated water resources planning and management. Such integration must cover
all types of interrelated freshwater bodies, including both surface water and groundwater,
and duly consider water quantity and quality aspects. The multisectoral nature of water
resources development in the context of socioeconomic development must be recognized,
as well as the multi-interest utilization of water resources for water supply and sanitation,
agriculture, industry, urban development, hydropower generation, inland fisheries, transportation, recreation, low and flat lands management and other activities. (…)» (chapter
18.3 of the Agenda 21).
Along these lines, the core assumption of IWRM is that different uses of water (in
agriculture, industry, for drinking water, ecological services, etc.) are interdependent and
therefore should be managed holistically. This requires participatory processes in decisionmaking, in planning and in implementation that involve all relevant stakeholders in order
to take their interests into account. The Global Water Partnership defined IWRM as a process that aims «to ensure the coordinated development and management of water, land, and
related resources by maximizing economic and social welfare without compromising the
sustainability of vital environmental systems.» However, there is no universal definition of
IWRM.
The core components of IWRM are the following:
– Hydrographic management of water resources at the basin or watershed level and not
according to administrative boundaries;
– Integrated management covering all sources of water (groundwater, surface water, precipitation, coastal resources, etc.) and quantity as well as quality aspects;
See http://www.swiss-cooperation.admin.ch/centralasia/en/Home/Regional_Activities/Integrated_Water_
Resources_Management.

1
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– Cross-sectoral management involving different economic sectors as well as upstream
and downstream users;
– Demand-oriented management, including cost recovery mechanisms and water-efficient technologies;
– Participative management ensuring that the interests of all stakeholder are taken into
account to ensure equitable water access;
– Decentralized management at lowest appropriate level.
IWRM is a set of principles, but it is important to note that these are not intended as strict rules that
should be applied uniformly around the world. Rather, the principles should provide the basis on
which rules adapted to the conditions and needs of the respective country are formulated.
At the 2002 World Summit for Sustainable Development in Johannesburg, the plan
of implementation included a call to all countries to «develop Integrated Water Resource
Management (IWRM) and water efficiency plans by 2005». Implementation of IWRM was
also initiated in Central Asia. As in all the other countries around the world that embarked
on this process, it proved to be a challenging process which requires a long-term perspective
and won’t bring quick successes. Many of the IWRM principles are a challenge to traditional
fragmented sectoral management and top-down approaches. It is therefore not surprising
that its implementation is not easy and meeting the IWRM ideals is a long process.
All the Central Asian states have acknowledged the importance of the IWRM principles. But apart from Kazakhstan, none of the countries so far has an overall coherent and
feasible IWRM plan or strategy at the government level with adequate financial support and
concrete implementation. Still, all countries have undertaken efforts that were supported by
donors. In late 2009, the Tajik government published a government declaration on development of an Irrigation Management Transfer Strategy and IWRM Strategy. Uzbekistan also
started the preparation of an IWRM plan in 2009 with the support of UNDP. The Kyrgyz
Water Code of 2005 prescribes IWRM elements like the establishment of a coordinating
crosssectoral National Water Council and the delineation of river basins with the nomination of River Basin Administrations and River Basin Councils. But so far all these provisions
have not yet been implemented. In August 2011, Turkmenistan established a working group
to develop an IWRM roadmap. The most advanced country is Kazakhstan. It has established basin-based water resources management with River Basin Administrations for the
management of the eight river basins in the country. The Water Code also provides for the
establishment of River Basin Councils as advisory bodies for each of the basins and some
are already working. In the framework of the EU Water Initiative, most Central Asian countries have started a National Policy Dialogue on IWRM facilitated by UNECE. 2
Apart from that, there are many different kind of projects subsumed under the title
«IWRM», often focusing on a specific aspect like development of Water User Associations
(WUAs), river basin management, mini hydropower projects and rural water supply. The
different understanding by different donors and government agencies is a typical phenomenon of IWRM. It increases the need to have a sound national framework in which these
activities can be coordinated.
2

Europe Aid 2010, Nikolayenko 2009
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Within the «Transboundary Water Management in Central Asia Program», the Deutsche
Gesellschaft für Internationale Zusammenarbeit (GIZ) has one component that focuses
especially on small transboundary rivers that are particularly suited to applying the basic
principles of river basin management. In the Isfara and Khodzhabakirgan Basins shared
by Tajikistan and Kyrgyzstan, the programme has been supporting both countries in
joint transboundary river basin planning and management. A framework agreement
on the establishment of a Joint Water Commission to coordinate and administrate these
river basins has been drafted. Both countries collect, store and operate their data on
these rivers in a compatible way.3

Improving data availability and exchange
One major obstacle for regional water cooperation is the lack of reliable data. This concerns, on the one hand, missing monitoring and measuring data due to the closure or
lack of measurement points, especially in the areas of water formation. On the other
hand, it refers to the absence of a region-wide accepted system of data exchange. Sharing
data and planning are considered first steps in building up trust and initiating cooperation among riparian states, so many donors are active in this sphere.
Since 2003, the Central Asia Regional Water Information Base (CAREWIB),
which is financed mainly by SDC and implemented by SIC ICWC, in cooperation with
UNECE and GRID Arendal, has maintained an Internet portal with information and
databases on water and the environment in Central Asia, including up-to-date flow data.
The World Bank, in the framework of its regional «Central Asia Energy-Water Development Program» (CAEWDP), is supporting hydrometeorology services in Kyrgyzstan and
Tajikistan, as well as their regional coordination. One main component of the German
«Berlin Process» is the regional research network «Central Asian Water» (CAWa), coordinated by the German Research Centre for Geosciences (GFZ) in close cooperation with
the Central Asian Institute of Applied Geosciences (CAIAG) in Bishkek. Its objective is
to contribute to a sound scientific and reliable regional data base for the development of
sustainable water management strategies by, among other things, installing hydrometeorological stations and conducting analysis of the impacts of climate change. 4

3
4
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See www.waterca.org.
See http://www.cawater-info.net, http://go.worldbank.org/OG3ADWOAK0, http://www.cawa-project.net/.
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Creating platforms for dialogue
The history of IFAS and other regional institutions has shown that mutual mistrust and
lack of positive perceptions of benefits are a major obstacle to regional cooperation.
Therefore, international actors also finance and organise regional conferences and meetings as platforms for political dialogue. Based on its 2007 Strategy for a New Partnership
with Central Asia, the European Union has established an EU-Central Asia Platform on
Environment and Water with regular high-level conferences as well as working group
meetings for senior officials. The UN Regional Centre for Preventive Diplomacy in Central Asia (UNRCCA) regularly engages the political leadership in dialogue on water. The
UNECE Water Convention brings together water experts from Central Asia and the
Caucasus, including from countries not party to the convention. The World Bank, in
conjunction with its involvement in the preparation of two assessment studies on the
controversial Roghun hydropower plant in Tajikistan, facilitates a structured process for
riparian involvement, including information exchange meetings with representatives of
governments as well as civil society from all riparian states.5
These conferences and their joint statements often have no binding character and
no concrete results. But one must not underestimate their contribution to regional confidence-building, reduction of mutual mistrust and acquainting Central Asia water experts
with international principles and practices. In fact, cooperation failure is often not rooted
in an unwillingness to cooperate or to share but in a reluctance to trust. From this point of
view, it is of significant value that international players provide forums where high-level
politicians as well as bureaucrats can meet and exchange views.
On 1 April 2008, the German Federal Foreign Office announced the launch of a water
initiative for Central Asia at the Berlin water conference «Water Unites-New Perspectives for Cooperation and Security». The initiative was conceived as an integral component of the EU Strategy for a New Partnership with Central Asia, adopted in June 2007,
during the German EU presidency. The Berlin Process, as it became known, presents
an offer by the German Federal Government to the countries of Central Asia to support
them in water management and to make water a subject of intensified transboundary
cooperation. The primary goal is to set in motion a process of political rapprochement in
Central Asia that leads to closer cooperation on the use of water resources and that may
result in joint water and energy management in the long term.
The most extensive element of the Berlin Process is the Transboundary Water
Management in Central Asia Programme, which the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH is carrying out on behalf of the German Federal
Foreign Office. GIZ is collaborating closely to that end with national and international
partners such as the United Nations Economic Commission for Europe (UNECE). Under
that programme, measures have been implemented since 2009 that not only optimise
5 See http://ec.europa.eu/europeaid/where/asia/regional-cooperation-central-asia/index_en.htm, http://unrcca.
unmissions.org/, http://go.worldbank.org/ZQXIA8J0H0.
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cooperation in the Central Asian water sector, but also improve the lives of people in the
region.
These were just some examples and not an exhaustive list of the wide range of activities
and the deep engagement of donors. Their activities, when good coordination is in place,
are not competing but rather complementary. Third parties can play a supportive role in
fostering regional water cooperation when they are perceived as neutral. International
players have supported cooperative actions and provided additional incentives and benefits to the riparian states. But though they can create enabling conditions for regional
cooperation, the cooperation itself has to develop from within and depends upon the
actions and will of the riparian countries.

62

Conclusion

Since they gained their independence 20 years ago, Central Asian states have undertaken tremendous efforts to cope with the environmental legacies of the past and to get
prepared for the challenges of the future.
Although some successes have been achieved in building up regional cooperation and preventing conflicts about water, the southern Aral Sea is still dying and a sustainable mechanism for water use and distribution has not been found. Afghanistan is
so far not included in the regional agreements. Furthermore, regional agreements and
actions mainly address ad hoc the question of water distribution but not of water quality
and reservoir working regimes. Monitoring systems exist neither for the water quality of
transboundary rivers nor for transboundary aquifers. Finally, the water-energy nexus is
neglected by the existing regional approaches or has failed when it has been tried.
Nevertheless, the Aral Sea Basin also provides an example of how shared water
resources can stimulate a process of cooperation, even under difficult circumstances.
Although the results of this cooperation are still not satisfactory, the institutions have
served as a safety valve1 to prevent water conflicts. The presidents of the Central Asian
countries have repeatedly stated their commitment to joint water management, as with
the Almaty Declaration in 2009. International players have helped to build up the structure and space for cooperation and provided incentives. Strong and effective regional
water institutions, especially IFAS, are an important pillar for regional stability.
Notwithstanding the challenges of the past and of the future, mutually beneficial
cooperation on water and energy resources is possible in Central Asia. In fact, joint action
is the only way to meet these challenges and turn them from obstacles into opportunities
for sustainable development of the region as a whole.

1

Micklin 2000: 51.
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The way forward
All over the world, countries that share waters strive to find adequate joint management
mechanisms. In Central Asia, the disastrous consequences of the drying up of the Aral
Sea, the impacts of climate change, the economic needs in times of transition and crisis,
the challenge of building up regional cooperation simultaneously with internal statebuilding-all these factors pose an additional challenge to the management of transboundary water courses.
Being a vital resource for various economic sectors, sound water management has
to account for all these interests and needs. As this has not been done sufficiently so far,
regional agreements and organizations have lacked unanimous and long-term support
from their members. The experience has shown that when agreements do not take the
interests of all parties into account and are not perceived as fair by all parties, implementation and compliance soon cease and they fail to achieve their objectives.
Water is, in fact, a precious resource for the people and the states of the region.
With this knowledge, further steps still need to be taken with regards to professional
water-related planning, water saving and water productivity linked to food security. Contributions to the financing of water infrastructure and its rehabilitation by the international community increases the amount of water available and may contribute to buying
time for further structural changes introduced to respective economic sectors by national
policies. International players have been and continue to be willing to support Central
Asian countries with these structural changes. As member countries of the UNECE,
the Central Asian states can benefit from the tools and assistance provided under its
environmental conventions, especially the Water Convention. It offers a framework of
shared principles, a platform for dialogue and concrete capacity-building measures and
assistance, while leaving room for specific agreements appropriate to the situation in the
respective countries.
Cooperation on transboundary water resources yields a considerable peace dividend. It is up to the Central Asian states to realize the benefits of mutual cooperation in
this field: stability and better socioeconomic development perspectives, as opposed to the
high costs of fully self-reliant policies and security risks attached to a lack of cooperation.
But in order to realise these benefits, transparency and equal participation in regional
decision-making is necessary so that all interests and needs are taken into account. A
regional organization like IFAS can provide the appropriate platform to support such a
process. Structural deficits so far have prevented IFAS from living up to its potential. The
reform process initiated with the statements of the heads of states in 2009 has opened a
historic window of opportunity to revive regional cooperation and put its foundation on
a more robust basis. It will be a long and challenging path to overcome old patterns of
regional mistrust. Donors have been supporting this and there is a great need for them
to continue doing so. Nevertheless, while international actors can foster cooperation by
«paving the way», it is the Central Asian players that will have to walk the walk.
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«From the glaciers to the Aral Sea, water unites»
In this catalogue we have learned so far about the complexities of equitably managing
water flowing through rivers that cross borders, as well as how climate change affects the
issue and how international conventions have tried to improve cooperation in the Aral
Sea Basin. We also presented the regional instituions that deal with the management of
water resources and learned how the Aral Sea catastrophe came about. We also showed
that many donor organizations have been assisting Central Asia over the last 20 years
since independence with many programs and projects.
In the following chapters, we will journey from the glaciers to the Aral Sea. We’ll start
in the mountains of the Tian Shan, Alai and the Pamirs. Our journey will take us along
the Amu Darya, the Karakum Canal, the Zerafshan and the Syr Darya before reaching
the Aral Sea.
This exhibition is designed to increase awareness that only mutual understanding and
joint programs will lead to better results for everyone involved. Still, it is the people of
the region who must be at the core of all our development efforts, for it is they who will
ultimately make a difference.
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Pamir / Amu Darya
The Pamir still fascinates explorers, just as it fascinated Marco Polo, whose path to China
in the 13th century led him through these mountains. And today we follow the route of
great scientists and adventurers from these glaciers to the Aral Sea. This journey has to
start at a very high altitude because this is where the big rivers of Central Asia originate.
It was not until August 2011 that I found out that a helicopter can cross mountain ranges
of more than 5 500 meters. «Take the mask and the oxygen,» Jean Schneider, a professor
of geology from Austria, told me. Otherwise, I would soon lose consciousness, he said.
We were on the way to one of the sources of the Amu Darya, part of an odyssey to find
answers to the big questions: How will global warming affect Central Asia? What will be
the consequences of glaciers melting? Where should we expect the next big landslides
and other catastrophes that could strike certain areas of the Pamirs. While I was up in the
air, I realized that I had never experienced anything comparable to this powerful natural
spectacle. The Fedchenko glacier has been in motion for centuries. From the helicopter,
one can see the gray-brown-white ice stream, its uniqueness and greatness. «Glaciers have
a lot in common with people», I thought. They can be large or small, young or old. No
one looks exactly like the other. And the Fedchenko, at 77 kilometers, is the longest in
the world outside of the polar regions. Its forms and colors recall a modern art painting.
But what will be the future for glaciers in this part of the world? The Fedchenko is not
the only one that is getting shorter, and its 1000-meter-thick ice is getting thinner. Huge
talus slopes give us a vague idea of how far the ice has receded. We may face a continuous
melting of these glaciers. As a result, the amount of water that flows from the Pamirs will
decline in the very long run. Glacial lakes are growing larger and will probably overflow
one day. Higher water pressure destabilizes slopes, causing land- and mudslides that can
bury entire villages.
For example, the tallest natural dam in the world is situated in the Pamirs. After an
earthquake in 1911, a slope slid down into the valley where the Murghab River flowed, burying the village of Usoi. A massive 500-meter-tall rock wall created the Sarez Lake, which
today is 56 kilometers long. Most experts consider the dam’s condition to be safe. But given
local seismic activity and glacier melt, slopes above the dam may become unstable and fall
into it, sending water over the top. A collapse of the natural dam of the Sarez Lake would
be disastrous for people on the banks of rivers that flow from it. Not far from the Sarez
Lake, we fly over Khorugh, the capital of Tajikistan’s Gorno-Badakhshan Autonomous
Province. Khorugh, the most important town in the Pamirs, is situated at the confluence
of the Ghund and Panj rivers, two tributaries of the Amu Darya. The Panj forms a natural border, hundreds of kilometers long, between Afghanistan and Tajikistan. More than
25 000 rivers flow across Tajikistan. The country is rich in water resources and mountains.
During Soviet times, big projects were implemented to regulate the rivers. Not far from
Dushanbe, the capital, a massive concrete wall sweeps across the Vakhsh river embankment. It is the Nurek Dam, and from bottom to top it measures 300 meters. It’s the tallest
dam in the world. It took 20 years to build and it has stored the water of the Vakhsh River
since 1980. Investments in large-scale hydropower were already being made decades ago.
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The Nurek Dam is only one component of an extensive national power plant grid.
Water and hydropower are key factors for Tajikistan’s way into the future. The capital
Dushanbe follows the other major cities in the region. It also renews itself and the nationbuilding progress. President Emomali Rahmon, who has led Tajikistan since 1992, soon
after the start of a five-year civil war, promotes his favorite project, the Rogun Dam,
which will be located just a few kilometers above Nurek. A thousand kilometers further
down the Amu Darya lies the ancient oasis city of Khiva, in Uzbekistan. The market, the
old city and the monuments attract people from all over the world, including tour groups
from the densely populated Ferghana Valley. Here, it becomes clear that this region was
home to an advanced civilization as far back as 1 000 years ago. When wandering around
the markets, it should come as no surprise that one finds the sweetest watermelons and
pumpkins imaginable. The sun always shines here.
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Lake Sarez, Pamir, Tajikistan
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Top: Pamir Mountains

Bottom: High mountains with glaciers, Pamir, Tajikistan

Lake Sarez, Pamirs, Tajikistan
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Fedchenko Glacier, Pamir, Tajikistan
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Glacier on a mountain slope, Pamir, Tajikistan

Fedchenko Glacier terminus, Pamir, Tajikistan
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Glaciers in the Pamir Mountains, Tajikistan

Glaciers in the Pamir Mountains, Tajikistan
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Top: Border river Panj near Khorog

Bottom: Border river Panj

Top: Bridge over the Panj near Khorog, background Tajikistan, foreground Afghanistan

Bottom: River Panj with Khorog
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Vaksh Valley, Tajikistan

Rogun village and construction site, Tajikistan
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Nurek overflow into the river Vaksh, Tajikistan
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Nurek Dam overlooking the power plant, Tajikistan

Turbine house, Nurek Dam, Tajikistan
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New construction projects along the river Warzob, north of Dushanbe, Tajikistan

Liberty Square memorial, Dushanbe, Tajikistan
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Girlfriends in Dushanbe, Tajikistan

Soviet architecture, Dushanbe, Tajikistan
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Rogun advertisement with President Rachmon, Dushanbe, Tajikistan

Somoni Ismoil national hero monument right on Liberty Square, Dushanbe, Tajikistan

95

96

Cotton harvest in Central Asia

Cotton harvest in Central Asia
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Market along the city walls, Khiva, Uzbekistan
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Transporting watermelons, Uzbekistan

Pumpkins and melons at the market in Khiva, Uzbekistan
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Kalta Minor, Unfinished Minaret, Khiva, Uzbekistan
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Wooden pillars in the Djuma Mosque, Khiva, Uzbekistan, detail

Wooden pillars in the Djuma Mosque, Khiva, Uzbekistan
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Women from the Ferghana Valley on a tour around Khiva, Uzbekistan

Women from the Ferghana Valley on a tour around Khiva, Uzbekistan
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Life at the turn of the century in Khiva (painting), Uzbekistan, (Kalta Minor Minaret Khiva)

Islam Khoje Minaret, Khiva, Uzbekistan
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Karakum
When I arrived in Ashgabat in late February of 1992, it was icy cold. At that time, nothing
worked any more in this gas-rich country. Independence from the Soviet Union came
as a surprise and nobody was prepared for it, as was the case in all the other Central
Asian countries. Everything in Ashgabat looked rural, poor and improvised. Only the
Carpet Museum, where James Baker, then the U. S. Secretary of State, had signed the
guestbook one day before the arrival of our delegation, gave witness of some pride and
history. And it was freezing cold inside the buildings. With independence, the process of
nation-building and the construction of the capital began. The president, Sapparmurat
Niyasov, said cheerfully when we met him: «Please be welcome in our new country». He
explained his vision of statehood, which was subsequently implemented very quickly.
The cult of personality associated with public wealth and private poverty became visible
to every visitor. No place in the world has changed more than this town in the middle of
the desert. What can be done with money is on display in this white city. And Ashgabat is
still expanding. It keeps on wresting new land from the desert for construction projects.
Marble-clad, high- rise buildings soar into the ever-blue sky. And yet, Ashgabat seems to
have no shortage of water. Fountains, canals, parks and splendid boulevards dominate
the city. But people in Ashgabat have not really changed as much as the new look of the
city might suggest. They are aware of their traditions. The national costumes are colorful and witness the joy of life. Festivals are celebrated, men and women have divided the
tasks among themselves.
Due to the hot climate, it has never been easy to live in this inhospitable part of
Central Asia. Turkmenistan has very little fertile soil and almost no local sources of water.
Life here is only possible thanks to a costly irrigation system. The country’s most important source of water, the Amu Darya flowing from the eastern border with Uzbekistan, is
located far from population centers in the south. The Karakum Canal made it possible
for cities to grow and opened up new tracts of land for agriculture. The 1 400-kilometerlong canal branches off from the Amu Darya. It runs across the Karakum desert, almost
reaching the Caspian Sea. The construction of this gigantic canal began in 1954. It is one
of the longest canals in the world. This canal changed life not only in Turkmenistan, but
also across the entire region. With the construction of the canal, water came to the Turkmen desert. This water previously flowed into the Aral Sea. The construction project in
the desert was a part of «Man’s Conquest of Nature», as proclaimed by Stalin. Along the
canal, in this once lifeless area, agriculture was now possible. Mass-production of cotton
was promoted. The canal takes a huge amount of water from the Amu Darya. Central
Asia’s great river loses up to half its water to the Karakum Canal. Some just drains away in
the sandy bottom of the canal.
But the expression «the desert blooms» is more than a metaphor in Turkmenistan.
It is the water of the Karakum Canal that makes it possible for people to survive, here, in
one of the driest places in Asia, and to live between tradition and modernization. We
have already discovered that wherever there is water, there is life. In Merv, a city with
World Heritage status, one can observe this with particular clarity. Left and right of the
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road, one sees the cotton fields. The Turkmen cotton is considered the best in all of Central Asia. The few remaining barren areas are populated by camels, goats and sheep. They
withstand the heat. While wandering through the desert to the north of Ashgabat, one
can witness a unique natural spectacle. In the middle of nowhere, the soil begins to glow.
An abyss of fire is opening. This is the Darvaza Gas Crater. The crater has been burning
for over 40 years. Natural gas comes from inside the Earth and keeps the huge flames
blazing constantly. Turkmenistan’s gas reserves are among the largest in the world. Oil
and gas will secure the country’s future for many generations. Over 80% of Turkmenistan
is covered by the huge Karakum Desert.
Remnants of the Soviet Union can be found in Karabogas Gol. The Glauber’s salt
mines, once profitable plants, today are part of a long list of environmental disasters
that the Soviet Union left behind in the newly independent states. The Aral Sea and the
nuclear test sites in Kurtshatov in Kazakhstan are other examples. All countries of the
former Soviet Union are struggling with their new identity and their heritage. On the
way back to the mountains of the Alai, I fly over the Amu Darya. This lifeline has been
flowing through the deserts for thousands of years, always looking for new river beds,
finding new ways and eventually arriving at the Aral Sea. A long time ago, the river ended
in the Caspian Sea. The dried out river beds from that time can still be seen. Below us is
the Amu Darya of today. It is like a narrow strip of life across the vast desert that spreads
for hundreds of kilometers.
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Camels in the midday heat, Mari, Turkmenistan
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Weir at the Murghab River near Gulja, Turkmenistan

Merv, Castle Kyz Kala, World Heritage Site, Turkmenistan
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Top: Gore Tepe, World Heritage Site, Turkmenistan

Bottom: Cotton farming, Mari, Turkmenistan

Top: Goats and sheep at the edge of the desert, Mari, Turkmenistan

Bottom: Cotton, Mari, Turkmenistan
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Afternoon tea of an old Turkman before the big celebration, Gulja, Turkmenistan
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Preparations for festivities, Gulja, Turkmenistan

Preparations for festivities, Gulja, Turkmenistan
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Karakum Canal near Ashgabat and Murghab River near Gulja, Turkmenistan

Karakum Canal near Ashgabat and side canals in the oasis Mari, Turkmenistan
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Street scenes in Ashgabat, Turkmenistan

Street scenes in Ashgabat, Turkmenistan
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Central square in Ashgabat with little Turkmenbashi on a globe, Turkmenistan

Top: Ashgabat

Bottom: View of the Parliament with Oguz Khan (grandfather of the nation) in Ashgabat, Turkmenistan
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Market scene in Ashgabat, Turkmenistan
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Top: Women in national costumes at Karakum Canal, Turkmenistan Bottom: Turkmen national flags in front of new buildings

Top: Flagpole in front of the National Museum, Ashgabat

Bottom: Girls at «Water-Day», Ashgabat, Turkmenistan

133

134

Men, women and children in national costumes, «Water Day», Ashgabat, Turkmenistan,

Dutar player in Turkmen national dress. «Water Day», Ashgabat, Turkmenistan,
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Parliament, Ashgabat, Turkmenistan
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Ashgabat at night, Turkmenistan

Ashgabat at night, Turkmenistan
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Darvaza gas crater in the middle of the desert of Turkmenistan

Darvaza gas crater in the middle of the desert of Turkmenistan
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Young Turkmen girl on the edge of the Darvaza gas crater

Salt winds at Karabogas Gol, Turkmenistan
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Salt mine. Karabogas Gol, Turkmenistan

War memorial and salt mine, Karabogas Gol, Turkmenistan
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View of the Amu Darya on the flight from Almaty to Ashgabat, Turkmenistan
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Alai / Zarafshan
The Zarafshan River flows between the Amu Darya and Syr Darya. It also originates
in the mountains. When travelling by plane from Dushanbe to Bishkek, the capital of
Kyrgyzstan, on a clear day one can see the glaciers where the river is formed. Hard to
imagine that people live in these rugged valleys. But reality shows that there are villages
all along the Zarafshan River. And there is not only water in the river. Canals were built
to irrigate the oasis and to bring the water to the homes. The villages are threatened
by unstable mountain slopes. But people want to stay. They have been populating this
area for centuries and they have preserved their traditions. Their dresses and behavior
give witness. It is interesting to see that the donkey is a beast of burden and means of
transportation. Foreigners, people on missions who don’t come with empty hands, are
welcome in this completely secluded area, where tourists have never been seen. This also
makes the upper Zarafshan Valley so unique. One problem is the power supply. At the
time of the Soviet Union, the villages were still supplied with electricity, but after independence, much of the infrastructure was not serviced and it simply collapsed.
Today, the villages must help themselves and find solutions on their own. A small
hydropower plant is being built in the village of Dashdi Obodon. The men of the village
work with simple tools. They know their lives will soon change. The children of the village school will soon be working with computers and in the hospital; ultrasound devices
and other sophisticated equipment will be used. The village has big plans. They count on
the cooperation with the German GIZ, Gesellschaft für internationale Zusammenarbeit,
which is funding the small hydropower plant.
Since time immemorial, people have settled where water runs. Along the once
vibrant Silk Road, connecting Europe and China, we find the big old cities of Central
Asia – Bukhara, Khiva and Samarkand. Once they offered shelter to those who came
from and went into the desert. Because the cities were rich in water, they were cultural
and commercial centers for centuries, as well as centers of Islam. In Islam, water is the
source of all life. Allah is compared to an infinite ocean. Water is viewed as a precious gift
from Allah. Also, cool, clear water runs in paradise. Therefore, water must be shared and
must be available to everyone. Water is the source of civilization. The ancient, legendary
city of Samarkand has been receiving worldwide attention. The Registan is the attraction
of Uzbekistan. It is a magnificent place with three madrasas, Islamic schools, which were
built between 1450 and 1660.
A few hundred miles farther west lies Bukhara. In this area, the Zarafshan disappears in the desert, where cotton fields extend to the horizon. The past noticeably meets
the present here. The Kalon Minaret and the Citadel are marvelous examples of great
architecture and history. And children use swimming pools in the middle of town that
are hundreds of years old. Women come together to share their ideas of future plans
among themselves.
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Views of the valley and glaciers Za rafshan from the plane, Tajikistan
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Oasis above the Zarafshan River

Bridge over the Zarafshan, Tajikistan
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Top: Old mountain residents sitting on car wreck

Bottom: Donkey in Dashdi Obodon

Top: On the mountain pass at Ayn

Bottom: Encounter in Dashdi Obodon, Tajikistan
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Workers at construction site of micro hydropower plant, Dashdi Obodon, Tajikistan

Top: Presentation of construction plan

Bottom: Workers in Dashdi Obodon, Tajikistan
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Water point in the middle of the village of Dashdi Obodon

Villages in Zarafshan valley, Tajikistan
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Colorful clothes in the yard, Dashdi Obodon

Girl outside her home in Dashdi Obodon, Tajikistan
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Staying in Dashdi Obodon, Tajikistan

Staying in Dashdi Obodon, Tajikistan
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Village school, Dashdi Obodon, Tajikistan
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Boys in the school in Dashdi Obodon, Tajikistan

Girls in the school in Dashdi Obodon, Tajikistan
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Registan Square in Samarkand at night

Registan Square in Samarkand during the day, Uzbekistan
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Entrance to the Ulugbek Madrasa in Bukhara, Uzbekistan
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Kalyan Minaret Kalon Mosque, Bukhara, Uzbekistan

Top right: Fortress

Below: Kalon Mosque dome

Top left: Miri Arab Madrasa dome

Bottom: Visitors at the entrance
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Young men in Bukhara, Uzbekistan

Young boys at the pool in Bukhara, Uzbekistan
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Fortress of Bukhara, Uzbekistan
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Women in Bukhara, Uzbekistan

Women in Bukhara, Uzbekistan
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Women in Bukhara, Uzbekistan

Men in Bukhara, Uzbekistan
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Tian Shan / Syr Darya
Endless glaciers and magnificent peaks that reach 7 500 meters characterize the Tian
Shan mountain region. The mountains are popular for mountain climbers, as well as
for mining companies. A gold rush started in the middle of the 1990s. In the mountains
above Lake Issyk Kul lies the Kumtor gold mine, located at 4 000 meters. The gold-bearing rock is mined under extreme conditions in an open pit. Kumtor is one of the world’s
most productive gold mines. In addition to the huge water resources, it is the economic
backbone of Kyrgyzstan. Every branch of industry needs a reliable water supply. Without water from the nearby glaciers, gold mining would not be possible. Machines crush
boulders. Huge amounts of water are mixed with finely ground rock. Gold in this mud
is separated from its host rock. It is a costly and energy-intensive process. About 2 000
miners work day and night in the Kumtor mine. As a result, the precious metal can be
finally poured into the molds. Cyanide, a toxic and water-soluble cyanide salt, plays an
important role in this process. Only the cyanide solution can separate the gold from the
crushed ore. After being processed, the remaining brown mud is pumped into numerous tailings on the mine site. Above the mine lies Petrov Lake. Experts are concerned
that the lake, once a reliable water reservoir for gold extraction, has become a threat to
the mine. Within the last few years, the lake’s size increased by one and a half times.The
rapid melting of the glaciers due to global warming threatens the stability of the lake
front. Experts fear that its protective embankment may soften and break, flooding the
mine. This could cause enormous economic and ecological damage to the region.
Down in the Valley the nomads enjoy the popular beverage kumis. Kumis, fermented mare’s milk, is a traditional drink with medicinal powers. No nomad can imagine
life without drinking fresh kumis-it ensures a long healthy life. It’s not everyone’s cup
of tea, it tastes a bit salty and bitterly pungent. However if you consider its healing powers, it becomes really delicious. The Son-Kul is one of the sources of the Syr Darya. This
lake is also where Central Asia’s lifeline begins. Here, in winter, freezing temperatures
are prevalent at an altitude of over 3 000 meters. But in summer, the Son-Kul Lake is an
important grazing area. In warm seasons, cattle breeders drive their herds from dry and
over-grazed valleys up here, following the millennial rhythm of the nomads. In the past,
cattle breeders used to be nomads all year round. Nowadays, they live in their homes in
the valleys during the cold months and only return to their old habits during summer.
Meanwhile, modernization has come to this place. The nomads welcome tourists. The
nearest town is now reached in a Jeep, rather than on horseback. But they still remain
faithful to their traditions and their way of life. They live on what nature has to offer, and
they take only what they need. The nomads have learned how to be content and adaptable.
Just as they did centuries ago, they still travel across the vast plains and along the rivers.
They always look for the best pastures and places that have water.
Those who come to Kyrgyzstan are keen to visit the lake Issyk Kul. Here tourists
can find the cleanest water, cool air and a mountain panorama that is unparalleled. Just
100 km north of lake Issyk Kul is the singing dune. It is the scenery, the vastness, that
attracts visitors from everywhere. Small children sit on horses; they herd the flock, the
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treasure of the family. In the truest sense of the word, they live off and with nature. Further
down the Syr Darya in the Ferghana Valley, rice cultivation is practiced. Rice needs large
amounts of water, especially here, where precipitation is low. The farmers in the fields of
the Ferghana Valley work hard. Agricultural machines are rarely used here. Even though
the local agriculture still has a very traditional character, the valley is a lush breadbasket.
Even in the times of the legendary Silk Road, it fed locals and travelers, offered them a
safe shelter and resting place. No piece of land remains unused. Rice, cereals, fruits, vegetables and grapes feed millions of people.
On the huge Panjshanbe Bazaar near Khujand, Tajikistan, farmers sell their goods.
The bazaar boasts a wide range of products produced by farmers in the Ferghana Valley.
There are also fish from the Syr Darya and the nearby Kairakkum Reservoir. Every day,
women bring fresh or smoked fish to the bazaar. Ensuring food security for the growing
population today and in the future is a challenge. In Tashkent, the capital of Uzbekistan,
the television tower is the pride and the symbol of the city. It combines contemporary
style with traditional Uzbek elements. It is a symbol of a nation that is trying to preserve
its rich heritage and, at the same time, turns its gaze to the future. Tashkent is over 2 000
years old, but it was completely destroyed in 1966 during an earthquake. Some monuments were forever lost in this catastrophe. At the same time, planners got an opportunity
to implement their vision of a new city-a symbol of Soviet modernization in Asia. Today,
Tashkent is the biggest city in Central Asia. Bazaars, broad boulevards, spacious parks
and numerous fountains illuminate the cityscape.
On the way to the Aral Sea, we can see cotton and rice fields. Today, the consequences of irrigation agriculture can be seen everywhere. Wrong and unsustainable
practices lead to land salinization, which is hard to stop.
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View from the helicopter: Inylchek Glacier, Kyrgyzstan
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Inylchek Glacier, Kyrgyzstan

Top: View towards Khan Tengri in Kyrgyzstan

Bottom: Glacial ice, Kyrgyzstan
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Melting ice, Kyrgyzstan
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Kumis drinkers (mare’s milk) in Kyrgyzstan

Horses in the mountains of Kyrgyzstan

195

196

Lake Issyk Kul in Kyrgyzstan

Issyk Kul Lake in Kyrgyzstan and street scene with fish and vegetables for sale in Kyrgyzstan
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Singing dunes at Ily River in Altyn Emel, Kazakhstan

Singing dunes at Ily River in Altyn Emel, Kazakhstan
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Small Kyrgyz girl herding goats in the mountains of Kyrgyzstan
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Top: Girls herding goats

Bottom: Yurt in the mountains, Kyrgyzstan

Man with goat herd, Kyrgyzstan
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Top: Yurt in the mountains

Bottom: Nomads on the Son Kul

Top: Sheep flock at Son Kul

Bottom: Nomads’ life at lake Son Kul, Kyrgyzstan
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Mountain river in Kyrgyzstan

Golmine Kumtor in the high mountains of Kyrgyzstan
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Rice farmers in the Ferghana Valley, Tajikistan
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Rice farmers in the Ferghana Valley

In the dairy barn at the farm, Tajikistan
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Scenes in the countryside near Khujand, Tajikistan

Scenes in the countryside near Khujand, Tajikistan
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Market of Khujand
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Market scenes

Market scenes
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Market in Khujand, Tajikistan

Market in Khujand, Tajikistan
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Downtown Tashkent, Uzbekistan

TV Tower in Tashkent, Uzbekistan
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Making a phone call in the steppes of Kazakhstan

Water pipes along the road in Kazakhstan
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Salinization of soils in the vicinity of Kzylorda in Kazakhstan

Salt crystals
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Aral Sea
In early 1992, while travelling from Ashgabat to Dushanbe, Tashkent, Bishkek and
Almaty, I heard a lot of stories about the Aral Sea catastrophe. So it was only natural
that I wanted to see it with my own eyes. In May 1993, I finally hired a plane for a group
of German politicians to fly to Aralsk, the old port town. Halfway up at an altitude of
almost 10,000 meters the pilot said to me: «I’m sorry, there is no airport near the Aral
Sea; we have to land in Kzyl-Orda». What to do? On the horizon, in the evening sun,
a cargo helicopter of the former Soviet army was parked on the runway. The Russian
pilot, who looked as if he had come straight out of an action movie, was travelling with
his young son. Fortunately for us, he just wanted to fly to Aralsk. He picked us up and
he agreed to show us the whole region over the next two days. People in Aralsk were not
particularly enthusiastic about our visit. «You come, you ask many stupid questions and
then you leave-what remains for us?» was the tenor. «Disaster tourism, we don’t need
that,» they would say. The sea had already withdrawn for many miles from Aralsk. During the helicopter flight to the Kokaral Dam site, about 150 km south towards Uzbekistan,
we saw the cargo ships lying in the sand. Pictures I had seen so often. We landed at a spot
that I would visit again 18 years later. Today at this place, fishermen talk about a miracle.
The northern Aral Sea has returned. A dike was finally completed in 2005. This time it
was solidly built. Before, in the early 1990s, several efforts were undertaken to build this
dike, but wrong designs and wrong materials always led to disasters and the dikes were
washed away.
Since 2005, the 13-km long dam has collected water in the northern Aral Sea.
This important project was funded by the World Bank. This proves that the right steps
are being taken to save the northern part of the Aral Sea. For example, in 2010, so much
water flowed down the Syr Darya into the northern part of the Aral Sea that large quantities of it had to be released into the southern part, where it would eventually evaporate.
Meanwhile, the small Aral Sea now covers a surface of 3 000 square kilometers, compared to 68 000 square kilometers in 1960. The government of Kazakhstan plans to raise
the existing dam or build another one near Aralsk. Maybe one day water will return to
the old port town of Aralsk. With the recovery of nature, people have returned to the
lifestyles they had lost many years ago. The water is less salty and the fish that had taken
refuge in the Syr Darya delta have repopulated the sea. Fishermen in boats returned with
rich catches of carp, pike, flounder, pike perch, and nearly two dozen other species are
again at home in the sea.
The ecosystem has recovered quickly in this part of the Aral Sea region, as opposed
to Barsakelmes, a former island in the Aral Sea that has blended into the surrounding
desert and which we visited in 1993 as well. At that time it was still an island with kulans
and saiga antelopes. After the collapse of the Soviet Union, the people on the island were
simply forgotten. One family and the National Park manager had no chance to leave.
For months, not a soul had shown up. What had become of the island, the people and
the small settlement? It was in the fall of 2011 when I had the chance to revisit the island.
It truly was a shock. I have rarely seen such a dead place in my life. Not even beetles
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Locations where photos were taken

or ants have remained. The park
manager died on the island in
1998; his grave is on the island.
The family managed after years
to leave the island.
If you were travelling from
Barsakelmes a few hundred kilo
meters to the southwest, you
would come to Moynak, a town
on the Uzbek side of the sea.
Tourists would visit it during
the Soviet era. The warm, sandy
beaches were particularly popular. Today, travellers come to see
the ship skeletons on the Aral Sea bed. The old fish-processing plant is still there, but has
been idle for decades. The local museum displays paintings and artifacts, which give testimony of the once flourishing port city, from where millions of fish cans were exported
all over the communist world.
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Canned fish from the local factory, Museum of Moynak, Uzbekistan
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Old fish cannery from the outside, Moynak, Uzbekistan

Signboard: Fishermen at the Aral Sea, Cannery Moynak, Uzbekistan
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Vessel on the Aral Sea bottom near Moynak

Ship in the Aralkum desert, Moynak, Uzbekistan
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Ships in the sand near Moynak, Uzbekistan
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Top: Scholars on the first day of school in Aralsk

Bottom: Aralsk train station waiting room

Top: The old port of Aralsk without water

Bottom: Motorcycle from the Soviet era, near the Aral Sea, Kazakhstan
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Top: The main street of Karateren, Kazakhstan

Bottom: Travellers resting in Karateren

Top: Children on their way to school, Karateren, Kazakhstan

Bottom right: Sign board on the Island of Barsakelmes
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Kokaral Dam, Aral Sea, Kazakhstan

Kokaral Dam, Aral Sea, Kazakhstan
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Fishing below the weir, Kokaral, Aral Sea, Kazakhstan

Fishing below the weir, Kokaral, Aral Sea, Kazakhstan
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Fisherman, Aral Sea, Kazakhstan

Fishermen, Aral Sea, Kazakhstan
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Northern Aral Sea in the evening sun
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Disclaimer
Many doubts exist concerning the reliability of water-related data in Central Asia. All
data for this study has been compiled to the best of our knowledge and with cross-checking of various sources. Nevertheless, certain inaccuracies always exist.
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Central Asia is a fascinating part of the world. It is rich in culture,
natural resources, unique landscapes, wonderful people and of
course water. The exhibition »From the Glaciers to the Aral Sea,
Water unites« wants to foster a better understanding of the
Central Asian countries we associate with the Silk Road. The
exhibition shows how people live in Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan. It also shows how
water serves all the living beings in the region.
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