ISSN 1020-1203

FAO
WATER
REPORTS

4

L
-




FAO

Irrigation in Central Asia wate

in figures
AQUASTAT Survey — 2012 39

Edited by
Karen FRENKEN
FAO Land and Water Division

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
Rome, 2013



The designations employed and the presentation of material in this
information product do not imply the expression of any opinion whatsoever
on the part of the Food and Agriculture Organization of the United Nations
(FAO) concerning the legal or development status of any country, territory, city
or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. The mention of specific companies or products of manufacturers,
whether or not these have been patented, does not imply that these have
been endorsed or recommended by FAO in preference to others of a similar
nature that are not mentioned.

The views expressed in this information product are those of the author(s) and
do not necessarily reflect the views or policies of FAO.

ISBN 978-92-5-107660-6 (print)
E-ISBN 978-92-5-107661-3 (PDF)

© FAO 2013

FAO encourages the use, reproduction and dissemination of material in this
information product. Except where otherwise indicated, material may be
copied, downloaded and printed for private study, research and teaching
purposes, or for use in non-commercial products or services, provided that
appropriate acknowledgement of FAO as the source and copyright holder is
given and that FAO's endorsement of users’ views, products or services is not
implied in any way.

All requests for translation and adaptation rights, and for resale and other
commercial use rights should be made via www.fao.org/contact-us/licence-
request or addressed to copyright@fao.org.



Acknowledgements

This report was prepared by Karen Frenken, AQUASTAT Programme Coordinator and Senior Water
Resources Management Officer, with the assistance of Cecilia Spottorno, AQUASTAT consultant, both from
the Land and Water Division of FAO.

The following national resource persons contributed to the data collection and the preparation of the country
profiles: Murat Bekniyazov (Kazakhastan), Payazidin Joshov (Kyrgyzstan), Anvar Kamolidinov (Tajikistan),
Arslan Berdiyev and Guljamal Nurmuhammedova (Turkmenistan), Rakhimjan Ikramov (Uzbekistan).

The authors wish to acknowledge the assistance of Giovanni Munoz, FAO Investment Centre Division and
former Land and Water Officer in the FAO Sub-Regional Office for Central Asia, in reviewing the report and
providing valuable input. The assistance of Jean Margat and Amit Kohli in reviewing the information related
to the water resources was highly appreciated. Special thanks goes to Pasquale Steduto, Deputy Director of
the Land and Water Division, for his continuous support during the preparation of the report.

English editing was done by Rosemary Allison. The country and regional maps were prepared with the
assistance of Luigi Simeone.

Publishing arrangements and graphic design: Nicoletta Forlano and Paolo Mander.



Units

Lenght
1km=1000m=1x10>m
1 km = 0.64 mile

1 mile = 1.56 km = 1 560 m

Area

1 acre = 4 047 m? = 0.4047 ha = 4.047 x 104 x 1 000 ha

1 are = 100 m? = 0.01 ha=1x 10> x 1 000 ha

1 feddan = 4 200 m? = 0.42 ha = 4.2 x 104 x 1 000 ha

1 ha==0.01 km? =10 000 m? = 2.47 acres = 2.38 feddan
1 m? =0.0001 ha=1x107x 1000 ha

1 km? =1 000 000 m? = 100 ha=1x 10" x 1 000 ha

1 km? = 0.41 square mile

1 square mile = 2.43 km?

Volume

1 dm? = 1 litre = 0.001 m? = 1 x 10"'? km?

1 hm? = 1 million m? = 1 000 000 m? = 1 x 10 km?

1 km? = 1 billion m? = 1 000 million m? = 10 m? = 1029 m?

1 m?=107 km?

1 UK gallon = 4.546 litres = 4.546 dm? = 0.004546 m? = 4.546 x 10712 km?>
1 US gallon = 3.785 litres = 3.785 dm? = 0.003785 m’ = 3.785 x.10"'? km?

Power-energy
1GW=1x10°MW=1x10°kW =1x10° W
1 GWh = 1x 10> MWh = 1 x 10° kMh

US$1 = 1 United States dollar

1 °C = 1 degree centigrade

The information presented in this publication is collected from a variety of sources. It reflects FAO’s best
estimates, based on the most accurate and up-to-date information available at the date of printing.
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European Bank for Reconstruction and Development
European Commission

Eastern Europe, Caucasus and Central Asia
Emergency irrigation and rehabilitation project
European Union
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Farm Organization

Former Soviet Union

Gross domestic product
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MAC
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Meq
NGO
O&M
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SIC
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UNECE
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Sodium adsorption ratio

Sepang International Circuit (of the ICWC)

Total actual renewable surface water resources

Total actual renewable surface water resources

Total actual renewable water resources

Total renewable surface water resources

Total renewable water resources

United Nations Special Programme for the Economies of Central Asia
United Nations Development Programme

United Nations Economic Commission for Europe
United Nations Framework Convention on Climate Change
United Nations Children's Fund

United States Agency for International Development
Union of Soviet Socialist Republics

Water Consumer Association

World Health Organization

Water user organization



iii

Contents

Acknowledgements

Units

List of abbreviations

Section | - Presentation of the survey
Introduction

Country and river basin profiles
Country profiles
River basin profiles

Data collection, processing and reliability
Glossary of terms

Section Il - Regional analysis

Geography, climate and population
Economy, agriculture and food security

Water resources
Renewable water resources (primary freshwater)
Other sources of water
Dams
Transboundary waters

Water withdrawal
Water withdrawal by sector
Water withdrawal by source
The Millennium Development goals — the water indicator
Evaporation losses from artificial reservoirs

Irrigation
Irrigation potential
Irrigation areas
Full control irrigation techniques
Origin of water in full control irrigation
Full control irrigation scheme sizes
Level of use of areas equipped for full control irrigation
Cropping intensity in full control irrigation schemes
Irrigated crops in full control irrigation schemes

O N N N W

23
25
31

33
33
36
36
38

41
41
43
45
45

47
47
47
48
52
53
a3
54
54



Trends
Trend in water withdrawal by sector
Trend in water withdrawal by source
Trend in areas under irrigation
Trend in full control irrigation techniques
Trend in origin of water for full control irrigation
Trend in irrigated crops in full control irrigation schemes
Use rate of areas equipped for irrigation

Legislative and institutional framework for water management

Environment and health
Water quality
Irrigation-induced salinization and waterlogging
Drainage in irrigation areas
Floods and droughts
Health and water-related diseases
Climate change
The Aral Sea crisis

Prospects for agricultural water management
Main sources of information
Section Il - Country and river basins profiles

Afghanistan
Geography, climate and population
Economy, agriculture and food security
Water resources and use
Irrigation and drainage development

Water management, policies and legislation related
to water use in agriculture

Environment and health
Prospects for agricultural water management
Main sources of information

Kazakhstan
Geography, climate and population
Economy, agriculture and food security
Water resources and use
Irrigation and drainage development

Water management, policies and legislation related
to water use in agriculture

Environment and health
Prospects for agricultural water management
Main sources of information

57
57
58
58
58
60
61
61

63

67
67
68
69
71
72
72
73

75
¥i
83

85
85
87
88
94

100
103
104
104

107
107
110
110
117

122
125
126
127



Kyrgyzstan 129

Geography, climate and population 129
Economy, agriculture and food security 131
Water resources and use 132
Irrigation and drainage development 137
Water management, policies and legislation related
to water use in agriculture 141
Environment and health 144
Prospects for agricultural water management 145
Main sources of information 145
Tajikistan 147
Geography, climate and population 147
Economy, agriculture and food security 149
Water resources and use 150
Irrigation and drainage development 154
Water management, policies and legislation related
to water use in agriculture 158
Environment and health 160
Prospects for agricultural water management 161
Main sources of information 162
Turkmenistan 163
Geography, climate and population 163
Economy, agriculture and food security 165
Water resources and use 166
Irrigation and drainage development 171
Water management, policies and legislation related
to water use in agriculture 176
Environment and health 178
Prospects for agricultural water management 179
Main sources of information 180
Uzbekistan 183
Geography, climate and population 183
Economy, agriculture and food security 185
Water resources and use 186
Irrigation and drainage development 192
Water management, policies and legislation related
to water use in agriculture 198
Environment and health 202
Prospects for agricultural water management 203

Main sources of information 204



vi

The Aral Sea transboundary river basin
Geography, climate and population
Water resources
Water-related developments in the basin
Environment, water quality and health
Transboundary water issues
Main sources of information

207
207
210
214
220
221
227



vii

List of figures in Section | and II

SR eMRn &SN S

13-
12
13.

Regional division of the world adopted by AQUASTAT
Distribution of areas and population

Average annual precipitation

Population density

Distribution of area and water resources

Internal renewable water resources

Total renewable water resources per inhabitant
Transboundary river basins

Annual water withdrawal per inhabitant

Annual fresh water withdrawal as a percentage of

total actual renewable water resources: Millennium
Development Goal Water Indicator

Area equipped for irrigation

Area equipped for irrigation as percentage of country area
Area equipped for irrigation as percentage of cultivated area

26
27
29
34
35
37
39
42

46
49
50
51



viii

List of tables in Section Ii

o W

mee

11.
12.
13.

14.
15.
16A.

16B.

17.
18.
19.
20.
21.
22,
23;
24.
25,

Land use by country and by population

Population characteristics

Access to improved water sources

Long-term average annual renewable water resources

Countries with internal renewable water resources (IRWR)
of less than 1 700 m3/inhabitant per year

Produced, treated and directly used municipal wastewater

Dams in Central Asia

Dams with a reservoir capacity larger than 1 km?3

Water withdrawal by sector

Water withdrawal by source of water and MDG water indicator
Areas under irrigation

Irrigation techniques in areas equipped for full control irrigation
Origin of water used in full control irrigation

(primary and secondary water)

Scheme sizes in areas equipped for full control irrigation
Cropping intensity on actually irrigated areas

Harvested irrigated crops on areas equipped for full control
irrigation actually irrigated (in hectares)

Harvested irrigated crops on areas equipped for full control
irrigation actually irrigated (in percentages)

Trend in water withdrawal by sector

Trend in primary and secondary water withdrawal

Trend in the areas under irrigation

Trend in full control irrigation techniques

Trend in the origin of water used in full control irrigation

Trend in harvested irrigated crop areas by different types of crops

Salinization in irrigation areas
Drainage in irrigation areas
Central Asia compared to the world

25
28
30
34

36
36
36
38
41
44
47
52

52
53
54

%)

56
57
58
59
59
60

68
70
78



EXPLANATORY NOTES

This section gives a brief history of AQUASTAT, its main purpose
and the methodology used to update country information. It
describes the main sources of information, the collection and
processing of the information as well as its reliability.

A glossary of all terms used in this report is provided, which
also can be found in the AQUASTAT glossary web page
(http://www.fao.org/nr/water/aquastat/data/glossary/search.
html?lang=en). This glossary web page contains an explanation
of all variables and indicators available in the AQUASTAT main
country database (http://www.fao.org/nr/water/aquastat/
data/query/index.htmi?lang=en) as well as other terms related
to water and agriculture.
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Introduction

It is in the mandate of the Food and Agriculture Organization of the United Nations (FAO), as
stated in Article 1 of its constitution, “to collect, analyse, interpret and disseminate information
related to nutrition, food and agriculture”. Within this framework, in 1993 FAO launched a
programme known as AQUASTAT, its global information system on water and agriculture
(http://www.fao.org/nr/aquastat). AQUASTAT collects, analyses and disseminates data and
information, by country, on water recourses and water use, with emphasis on irrigated agriculture,
which is targeted at users in international institutions, national governments and development
agencies. Its goal is to support agricultural and rural development through sustainable use
of water and land by providing the most accurate information presented in a consistent and
standard way and more specifically:

up-to-date and reliable data by country;

methodologies and definitions for information on the water resources and irrigation sector;
systematic descriptions about the state of agricultural water management by country;
predictions of future agricultural water use and irrigation developments;

in-depth analysis based on diverse thematic studies;

contribution to major international publications;

Y. YNV Y NNV Y

answers to requests from governments, research institutions, universities, non-
governmental organizations and individuals.

The AQUASTAT publication series “Irrigation in [name of region] in figures” started with Africa
(FAO, 1995). The survey continued with the Near East (FAO, 1997a), the countries of the former
Soviet Union (FAO, 1997b), Southern and Eastern Asia (FAO, 1999), and Latin America and the
Caribbean (FAO, 2000). In 2005 the African continent was updated (FAO, 2005), in 2008 the
Middle East region (FAO, 2009) and in 2011 Southern and Eastern Asia (FAO, 2012b).

More thana decade after the first publication, it appeared necessary to update the data and information
and to identify the main changes in water use and irrigation that had occurred in the countries of
Central Asia. The regional division of the world adopted by AQUASTAT is given in Figure 1.

In this new survey, a third objective has been added to the two objectives given in the previous
publication. To:

» provide for every country the most accurate status of rural water resources management,
with a special focus on irrigation, by featuring major characteristics, trends, constraints
and prospective changes in irrigation and in water resources;

"}

support regional analysis by providing systematic, up-to-date and reliable information
on the status of water resources and of agricultural water management that can serve as
a tool for regional planning and predictive studies;

» prepare a series of chronological data and developments in order to highlight the major
changes that have occurred in the last decade on national and regional scales.

To obtain the most reliable information possible, the survey is organized as follows:
1. Review of literature and existing information at country and subcountry level.

2. Collection of information by country using a detailed questionnaire filled in by national
experts, international consultants, or the AQUASTAT team at FAO.
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7

Compilation and critical analysis of the information collected using data-processing
software developed for this survey, and selection of the most reliable information.
Preparation of country profiles and submission to national authorities responsible for
water resources or water management for verification, correction and approval.
Preparation of the final profile, the tables and the figures presenting the information
by country.

Updating of the online database.

Preparation of the general regional analysis, the figures and the regional tables.

Where possible, AQUASTAT has made use of national capacity and competence. While
collecting the information by country, preference was given to national experts as they have
a better knowledge of their own country and easier access to national or so-called ‘grey’
documents, which are not available outside the country. For five of the six countries of Central
Asia (all but Afghanistan), a national consultant assisted the AQUASTAT team.



