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ABSTRACT 
 
The Ili-Balkhash basin (IB basin) is a large freshwater system, covering 413 000 km2 in 
Kazakhstan, China and Kyrgyzstan. The main part of the watershed is situated in Kazakstan (85 
%) and a smaller part in northwestern China (15 %). The Kazakhstan's part of the IB basin 
embraces the territory of the Almaty region and Xinijang region.  

The water of the western lake Balkhash is slightly salty (1,2 %), while the eastern part has a 
considerably higher salt contamination (3,9 %). The lake has a surface area of over 16 000 km2 
and a length of 600 km. The average depth of the lake is six metres and its maximum depth 
reaches 26 metres. There are three main rivers flowing into the lake: Ili River, with a large delta, 
the Karatal River, with a smaller delta, and the Aqsu River. The biggest of them being the Ili 
river - already influenced by a reservoir created upstream and heavy agricultural use - which 
flows from China. Chinese authorities intend to make an increased use of the Ili river and thus 
China will come to have a strong influence on the Balkhash lake. The Xinijang region is highly 
populated and the population rate is increasing significantly through the combination of natural 
population increase and internal migration from the eastern part of China.  

The lake is very shallow and very sensitive to changes in water transport. Current development 
poses a severe threat to the watershed and specifically to lake Balkhash, since more and more 
water is diverted from the rivers for societal use, mainly agricultural irrigation. At the moment, 
the lake and the whole watershed suffer from ecological problems that mostly have been created 
artificially, by human hands. The Kapchagai reservoir, built along the middle reaches of the Ili 
River in 1966, and used for water storage since 1970, allowed the development of irrigation 
agriculture along the lower reaches of the river. The reservoir serves for hydroelectric power 
generation and for irrigation water supply. Since its inauguration, water use has increased along 
the lower reaches of the Ili River. In addition, increasing pollution emissions and an increased 
salinity of the lake water have seriously affected the fishing industry and diminished the 
surrounding habitats. So far, no action has been taken to reverse the ecological damage that the 
lake has suffered. In a worst scenario, a development similar to that for the Aral Sea can be 
foreseen.   

Future water management in the region will require improved water management policies, 
improved planning of water resources management, improved monitoring of different activities 
and their impact and an increased regional international cooperation, mainly between Kazakhstan 
and China. The Thesis is a compilation of information on the past and present situation of the IB 
basin, ending in a discussion of the sustainability of three future scenarios developed: (i) a 
business as usual scenario where there is a possibility that the lake will be divided into two 
separated small lakes, (ii) a non-conscious development with rapid economic growth scenario, 
where we risk the same ecological disaster as that happened to the Aral Sea and (iii) a sustainable 
development scenario, where the Balkhash lake can be saved. The discussion ends in the 
conclusion that there is a risk that a non-conscious development based on a rapid economic 
growth will result in severe long-term impacts and non-sustainable development in the IB basin. 
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GLOSSARY OF TERMS  
 
 
Water withdrawal - withdrawal of water from a reservoir, watercourse or subsurface water 
body; 
 
Purified water - water with a level of impurities not exceeding the natural background or a 
standard; 
 
Drinking water - water with bacterial and organic qualities and levels of chemical toxicity not 
exceeding the norms of drinking water supply; 
 
Water treatment - technological processes for water cleaning to adjust its quality to water 
users’ requirements; 
 
Water balance - ratio of water recharge to water withdrawal; 
 
Ground water - water located beneath the ground surface in soil pore spaces and in the fractures 
of geologic formations; 
 
Wastewater - any water that has been adversely affected in quality by anthropogenic influence. 
It comprises liquid waste discharged by domestic residences; commercial properties, industry or 
agriculture and can encompass a wide range of potential contaminants and concentrations. In the 
most common usage, it refers to the municipal wastewater that contains a broad spectrum of 
contaminants resulting from the mixing of wastewaters from different sources. 
 
Carrying capacity - the number of organisms in a region or habitat that can be supported 
without degrading the environment. 
 
Environmental systems analysis - systems analysis for assessment of environmental impacts 
and natural resource use caused by the studied system (a product, service, project), mostly 
focused on quantification of material and energy flows in subsystems of nature and society and 
the evaluation of the future sustainability of different alternatives of action; 
 
Green corridor - Green corridors can link housing areas to the national cycle network, town and 
city centres, and places of employment and community facilities. They help to promote 
environmentally sustainable forms of transport such as walking and cycling within urban areas 
and can also act as vital linkages for wildlife dispersal between wetlands and the countryside. 
 
Pollutant(s) - polluting substances, any natural or anthropogenic physical agent, chemical 
substance or species (primarily microorganisms) entering the environment or formed in it in such 
quantities that exceed the accepted maximum natural fluctuations or mean natural background 
level at any given time; 
 
Scenario - description of a possible future situation, based on assumptions about the future, and 
characterized by choice of system boundaries, allocation methods, technology, time and space; 
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System boundaries - delimitation in time, space and function between a system and its 
surroundings; 
 
System - a set of related entities that interact with each other in some way; 
 
Maximum allowable concentration (MAC) - timed standard concentration of a noxious 
substance in the environment that does not affect human health when contacted on a regular basis 
or from exposure to it and does not produce a detrimental effect on human well-being. MAC is 
determined in legislation or recommended by competent agencies (commissions, etc.). Both the 
health impact of a pollutant and its overall effect on the ecosystem are taken into account when 
determining MAC; 
 
Desertification - loss of vegetation in an area due to natural degradation or destruction to the 
point where the area loses its ability for self-renewal; 
- extermination or reduction of biological capacity of land causing emergence of desert 
environment; 

 
Sustainable development - a model of step-by-step development of society where basic needs of 
the present generation are not met at the expense of future generations; 
 
Water erosion - the process of disintegration of soil, rocks and construction materials under 
melt, rain and stream water. Water erosion can be lateral, vertical, deep, irrigational, raindrop, 
gully, subsurface, etc. 
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Abbreviations 
 
IB basin- Ili Balkhash basin; 
SEA- Strategic Environmental Assessment; 
GDP- Gross Domestic Product; 
KAZ- Kazakhstan; 
RK- Republic of Kazakhstan 
PRC- People’s Republic of China; 
NGO- Non-Governmental organization; 
WB- World Bank; 
BS- Baltic System; 
TBL- Triple bottom line 
 
LIST OF UNIT MEASURES 
bln - billion 
ha -  hectare 
km - kilometre 
km/km2

 - kilometres per square kilometre 
l/sec - litres per second 
m3 - cubic metre 
m3/24h - cubic metres per 24 hours 
m3/sec - cubic metres per second 
mln - million 
mln ha - million hectares 
mln km2 -  million square kilometres 
thousand ha - thousand hectares 
thousand km2 -  thousand square kilometres 
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1 INTRODUCTION 
 
Kazakhstan is a republic in Central Asia, bounded on the north by Russia; on the east by China; 
on the south by Kyrgyzstan, Uzbekistan, and Turkmenistan; and on the west by the Caspian Sea 
and Russia. Almost all of Kazakhstan is located in the west central portion of the Asian continent; 
however, a small part of the republic lies west of the Ural River on the European continent. 
Astana (formerly Aqmola), located in northern Kazakhstan, replaced Almaty as the republic’s 
capital in 1997. The total area is 2 717 300 km2, of which land 2 669 800 km2 and water 47 500 
km2. 
 
The total boundaries amount to 12 012 km, of which China has 1 533 km, Kyrgyzstan 1 051 km, 
Russia 2 203 km, Turkmenistan 359 km and Uzbekistan 1503 km. Kazakhstan also has long 
boundaries with the Aral Sea and Caspian Sea. 
 
In the north and northeast, the country is bordered by Russia, which has strongly influenced 
Kazakhstan for centuries. China lies to the southeast. To the south are Kyrgyzstan, Uzbekistan 
and Turkmenistan, which like Kazakhstan, were once part of the Soviet Union.  
 
Kazakhstan is the largest of the former Soviet republics in territory, excluding Russia, possesses 
fossil fuel reserves as well as plentiful supplies of other minerals and metals. It also has a large 
agricultural sector featuring livestock and grain. Kazakhstan's industrial sector rests on the 
extraction and processing of these natural resources and also on a growing machine-building 
sector specializing in construction equipment, tractors, agricultural machinery and some defence 
items. The break up of the USSR1 in December 1991 and the collapse in demand for 
Kazakhstan's traditional heavy industry products resulted in a short-term contraction of the 
economy, with the steepest annual decline occurring in 1994. In 1995-1997, the pace of the 
government program of economic reform and privatization quickened, resulting in a substantial 
shifting of assets into the private sector. Kazakhstan enjoyed double-digit growth in 2000-2001 - 
and more than 9 % per year in 2002-2005 - thanks largely to its booming energy sector, but also 
to economic reform, good harvests, and foreign investment. The opening of the Caspian 
Consortium pipeline in 2001, from western Kazakhstan's Tengiz oilfield to the Black Sea, 
substantially raised export capacity. Kazakhstan also has begun work on an ambitious 
cooperative construction effort with China to build an oil pipeline that will extend from the 
country's Caspian coast eastward to the Chinese border. The country has embarked upon an 
industrial policy designed to diversify the economy away from overdependence on the oil sector, 
by developing light industry. The policy aims to reduce the influence of foreign investment and 
foreign personnel; the government has engaged in several disputes with foreign oil companies 
over the terms of production agreements and tensions continue. Upward pressure on the local 
currency continued in 2005 due to massive oil-related foreign-exchange inflows. 
 
Water is an essential natural and economic resource and the key element of the ecological 
system. Water scarcity affects many countries by causing unsustainable development of national 
economy. Water supply and pollution issues in Kazakhstan go beyond national boundaries. 
Leading international experts consider that current disagreements over the use of transboundary 
water sources may affect national and regional security. This was indicated by the Kazakh 

                                                 
1  Former Soviet Union Countries  
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President Nursultan Nazarbaev in his book Critical Decade: “The presence of a number of 
potential conflicts may be referred to as challenges to stability in the Central Asian region: it is 
evident that water deficiency will continue to be an important issue in the long term. There are 
predictions that by 2015 one half of the Earth’s population will experience shortages of pure 
water”. 
 
According to a water availability indicator, Kazakhstan has scarce reserves of renewable water 
resources. This may become a serious limiting factor for development of Kazakhstan’s very rich 
natural reserves, its economy, as well as its sustainable development. 
 
The complexity of problems of the country’s water supply is determined by the fact that almost 
half of the stored water resources of Kazakhstan are formed outside its boundaries, resulting in 
dependence on neighbouring countries in terms of water supply. Underground waters are also 
distributed unevenly across the territory, and their quality and quantity vary from area to area.  
 
In Kazakhstan, agriculture is the main consumer of water, accounting for 75 % of the total 
volume. Industry consumes an average of 18-22 %, whereas the annual use of water for domestic 
and municipal needs is up to 7 % of total consumption. 
 
The problem of provision of high quality drinking water is yet to be solved in Kazakhstan. 
Provision of drinking water from decentralized sources – wells, open reservoirs, and “aryks” 1 
have increased. 
 
It can be stated that water supply and sewerage systems in Kazakhstan are in a critical state. They 
do not ensure sufficient water supply, the water supply is not reliable and water is of insufficient 
quality. Utilization of water sources and the cleaning of sewage have partially become more 
inefficient and in some cases poor water quality has resulted in an increase in the spread of 
diseases. 
 
Lack of water resources, territorial and seasonal unevenness of their distribution in combination 
with frequent arid summers and intense competition for water can create potential conflicts. 
During the Soviet period, these were considered to be “local”, but now they are of international 
concern, and, if not regulated, may cause ethnic instability and regional tension. 
 
Joint control and protection of transboundary rivers is a complicated international problem, since 
economic and political interests of countries located in one river basin, as a rule, do not coincide. 
Finding a compromise on legal and economic aspects of the regional cooperation on international 
waterways is a long process, requiring a political dialogue to be based on international legal 
regulations as well as practices of bilateral and multilateral cooperation within the framework of 
joint basin commissions or committees. 
 
Water resources should be regarded as a constituent part of the hydrological processes in the 
water catchment area of each river basin. Under present conditions, the river systems are a natural 
complex of interdependent entities, which as a whole make up the basin water management 
system. The aim of control over such systems is to optimize, to ensure on a legal, engineering and 
ecological basis, the conditions for formation, distribution, use and protection of water resources. 
                                                 
1 Aryk - a Turkic word, meaning an irrigation canal. It is widely used throughout Central Asia, where in most areas agriculture is impossible 
without some measure of artificial irrigation. www.en.wikipedia.org 
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The modern concept of water consumption presupposes not only the regulatory needs for water 
and its quality, but also conservation of natural ecological systems within the boundaries of the 
entire river basin, which is of special importance in the use of transboundary rivers. A key role in 
conservation of the integrity of the river basin ecosystem is played by the ecological regulation of 
water quality. Achievement of water quality should be the object of water policy fixed in national 
legislation and in agreements on Transboundary Rivers.  
 
Nowadays there are serious environmental problems in the IB basin. The development threatens 
to become more or less similar to the one that happened to the Aral Sea.  
 
Lake Balkhash is one of the biggest lakes in Central Asia and the World. The main source for the 
lake is the Ili river. About 150 km west of the Chinese-Kazakhstan border, the Ili discharges its 
water into the Kapchgai reservoir. It leaves the reservoir again at its western end and continues its 
course until it eventually ends in the lake Balkhash. In our thesis, we investigated the whole Ili-
Balkhash basin. Lake Balkhash plays a significant role in maintaining the natural and climatic 
balance in the region. 
 
The basin is rich in surface and underground water resources. Coupled with the favourable 
climatic conditions, they contributed to the development of production and intensive agriculture 
in the region. The main problems of the basin, provoked by irrational use and sharing of water 
resources, are the loss of biological resources and agricultural land degradation, ecosystems 
desertification and as a consequence to a decrease of living standards. Main reasons for this are 
absence of common development aims, lack of long-term coordinated programmes for the whole 
basin and a fragmented division of power and responsibilities between various sectors.  
 
We hope that this project will show the significance of the problem in IB basin and the 
importance of a program elaboration to protect, rehabilitate and develop natural ecosystems in the 
basin. This includes the development of ecologically sound economic activities, sustainable 
power production and agricultural activities, industrial production communication infrastructure 
and transport, all for the solution of poverty and unemployment problems and in the end 
sustainable development. 
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2 AIM, OBJECTIVES AND OUTLINE 

2.1 Aim and objectives 
 
The aim of this thesis work was to study and analyze the environment of the Ili Balkhash basin 
(IB basin) in Kazakhstan, China and Kyrgyzstan. It was not the intention of this research to offer 
a concrete programme to solve the existing problems, but to show those problems and also 
describe potential future consequences for the region. The future is illustrated by the use of three 
possible scenarios for the year 2030, all of them based on a qualitative and partly quantitative 
description of the development from 1975 to 2005. 
 
The aims in more specific terms were: 
 

• To collect, compare and analyze data for the IB basin for the year 1975 and 2005; 
• To give an introduction to SEA and SA, and apply main components of this methodology 

to the IB basin region; 
• To investigate the main reasons for the current problems; 
• To identify opportunities for improvement of the current situation; 
• To develop and compare three different future scenarios for the IB basin; 
 

In a concluding discussion, the future development of the IB basin is discussed and some 
conclusions and recommendations are provided. 
 

2.2 Limitation of the study 
 
This thesis research was a study within the watershed of the IB basin that includes territories of 
Kazakhstan, China and Kyrgyzstan. 
 
The biggest limitation of the study was data availability. Data, necessary to provide a detailed 
analysis was not found in Kazakhstan, and we were not able to find any reliable source of data 
regarding the Chinese territory belonging to the watershed of the Balkhash lake. Thus, a number 
of assumptions had to be made, that have influenced the results. 
 
Water information and water balances only cover the Kazakh territory, since information 
regarding the Chinese part of the river basin could not be collected. It is also important to 
mention that a full SEA was not performed; instead the SEA approach was used as a framework 
methodology. 
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3 METHODOLOGY 

3.1 Strategic Environment Assessment as framework methodology 
 
Strategic Environmental Assessment (SEA) is the process of appraisal, through which 
environmental protection and sustainable development may be considered and assessed 
supporting national and local decisions regarding Governmental (and other) plans and 
programmes.  
 
“SEA specific” issues are related to the screening, scoping, handling of alternatives, methods for 
impact prediction and assessment, public participation and monitoring.1 
 
Screening – gather leaders and environmental agencies to decide on the need for SEA; 
 
Scoping - identify the stakeholders in the planning process and announce the start of this process; 
develop a common vision with all stakeholders on (environmental) problems, objectives, and 
alternatives; - check consistency of the new objectives with those in existing policies through 
inter-agency cooperation; �use the results of the above steps to define the Terms of Reference of 
the SEA; 
 
Assessment - carry out the assessment, document its results and make these available;-�organise 
an (independent) quality assurance of both SEA information and process; 
 
Decision making - discuss with stakeholders what results of the SEA mean for decision making; 
justify in writing the (political) choices that have been made in the adopted policy or plan; 
 
Monitoring - monitor the implementation of the adopted policy or plan and discuss outcomes 
with stakeholders and define actions to deal with unforeseen effects.2 
 
SEA is flexible, i.e. the scope and level of detail of the above steps may differ, depending on the 
planning process and resources available: from quick (2-3 months) to comprehensive (1-2 years). 
Costs for SEA may vary correspondingly from a few thousand to half a million Euros. 
 
A required part of SEA is consultation with the public; environmental authorities and other 
bodies, together with such neighbouring states as may be potentially affected.   
 
One of the SEA objectives in our project is the contribution to sustainable water use, poverty 
reduction and governmental development support. 
 
We understand the Strategic Environmental Assessment process as a way to bring people 
together in planning processes or during the activities and to structure and feed their debate on 
the consequences of strategic choices. Public participation, transparency and good quality 
information are key principles.  

                                                 
1 http://www.carec.kz/english/index.html    The Regional Environmental Centre For Central Asia 
 
2 http://www.informationsphere.com  
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SEA also includes social and economic issues. It can assess the trade-offs between 
environmental, economic and social issues. Water resources provide multiple goods and services. 
Therefore, interventions have a variety of interrelated consequences that cannot be seen in 
isolation: 
 
-Social impacts, related to public water supply, health and safety and generation of employment; 
 
- Economic impacts, related to the value of water for agriculture, industry, transport and tourism; 
 
- Environmental impacts related to the maintenance of ecosystem services such as flood 
prevention, water storage and supply, fish reproduction, biodiversity conservation and related to 
solid and liquid waste, affecting surface and groundwater; 
 
-SEA can provide a structured and transparent mechanism for negotiation and decision making in 
national and international river basins. 
 
Within a river basin, upstream and downstream stakeholders have to make arrangements on their 
rights to shared water resources. Water allocation, flood mitigation, flood control and water 
pollution are examples of issues that have to be addressed in dialogue. Similarly, the large-scale 
withdrawal from aquifers, for example in agriculture, can put other users of the same aquifer at 
risk. 
 
-SEA can help in providing a better understanding of cumulative impacts, preventing costly and 
unnecessary mistakes;  
 
Some examples: 
 
- Groundwater exploitation by private tube wells are small interventions, with little impact from 
application, yet may cause massive impact when multiplied. These can be assessed in an SEA at 
the level of a national or regional groundwater policy; 
 
-SEA can address the combined impacts of industrial wastewater, agricultural pollution and 
municipal sewage from a multi-sector perspective; 
 
- Demands on water quality and quantity from different sectors (agriculture, public water supply, 
industry and aquaculture) can be addressed in an SEA for a water policy; 
 
- SEA can support the establishment of a clear policy framework to guide decentralised water 
management;1 
 
The importance and benefits of SEA include: 
 
-To support sustainable development; 
-To improve the evidence base for strategic decisions;  

                                                 
1 http://src-home.slav.hokudai.ac.jp 
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-To facilitate and respond to consultation with stakeholders;  
-To streamline other processes such as Environmental Impact Assessments of individual 
development projects.  
 

3.2 Overview about Sustainability Assessment or Sustainability 
Appraisal (SA) 
 
Sustainability is interpreted as equivalent to an ecologically, economically and socially 
sustainable development. A widely used international definition is a development, which meets 
the needs of the present, without compromising the ability of future generations to meet their own 
needs. 
 
Sustainability assessment is a process to enable policy makers to make decisions on proposals so 
that they are consistent with sustainability principles. It is characterized by: 
 
•   A proactive approach to improving social and economic, as well as environmental outcomes; 
•   Greater transparency, as social and economic aspects need to be identified besides                
     Environmental aspects; 
•   Creativity and innovation in seeking solutions that can resolve deep conflicts and minimize    
     harmful impacts; 
 
Sustainability appraisal (SA) is becoming recognised as an important tool towards sustainable 
development or sustainability.  
 
Since the broad aim of SA is to ensure that sustainability issues are taken into account in 
decision-making, the starting point for the development of meaningful sustainability appraisal 
processes must be the contemplation of the nature and requirements of sustainability or 
sustainable development. This has proven far more complex and conceptually difficult in practice 
than addressing environmental considerations alone.  
 
The most common conceptualisation of sustainability involves the integration of the ‘triple 
bottom line’ (TBL) of environmental, social and economic considerations. Most SA processes are 
therefore based upon an integrated TBL approach. 1 
 
TBL assessment is instead to accommodate all relevant impacts, be they economic, social or 
environmental (interpreted in the broadest sense).2 
 
In jurisdictions in which environment is broadly defined to encompass socio-economic as well as 
biophysical issues, SEA processes may provide a platform for SA. 
 
In reflecting upon SEA and SA, it is particularly important to consider the relationship between 
environmental protection and sustainable development.  
 

                                                 
1 http://www.grid.unep.ch 
 
2 http://en.wikipedia.org 
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SA can and should draw upon SEA experience and practice in terms of application and process. 
So, like SEA, SA can also be proactive process applied during the development of a proposal. 1 
This proactive approach reflects the view that SA should not be considered as an “add-on” 
process but as a tool to provide sustainability focus to existing planning and decision-making 
processes. SA should provide more opportunities for ensuring sustainability outcomes.2 
 

3.3 Specific Methodology Adopted 

3.3.1. Data collection 
 
In this chapter, we describe the steps of completing this work; clarify how the collected 
information was gathered and what Institutes have been visited during the study. 
 
This thesis is a study within the watershed of the Balkhash lake (IB basin) that involves Kazakh 
as well as Chinese and Kyrgyzstan territory. 
 
During May - June 2005, we tried to contact Kazakh industries (approximately 30), as the initial 
purpose of the study was to analyze possibilities for “Cleaner Production” at one of the important 
Kazakh industries and compare the environmental performance with a similar Swedish one; to 
recommend and even contribute to some improvements, using the knowledge acquired in the 
Sustainable Technology Master Program at KTH. 
 
Unfortunately, we were not able to raise interest among Kazakh industries for the proposed work.   
Therefore together with our supervisor - Björn Frostell - we discovered a very interesting, and 
also a very important and urgent task for the Kazakhstanian welfare- the Balkhash lake. This 
subject needs attention and analysis without doubt, since the lake has already faced serious 
environmental problems and may turn into a similar catastrophe as the Aral Sea. 
 
During the work, we regularly had meetings with our supervisor- Björn Frostell, where important 
issues were discussed and important advice was given. We had a great support from our 
supervisor. 
 
We argue that our project should mainly be referred to as a Sustainability Assessment. It is 
characterised by a proactive approach for the social and economic improvements, as well as 
environmental outcomes. Social and economic issues need to be identified and evaluated along 
environmental ones and there is a need for creativity and innovation in seeking solutions that can 
resolve deep conflicts and minimise harmful impacts. 
 

                                                 
1 http://src-home.slav.hokudai.ac.jp 
 
2 http://www.fao.org 
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3.3.1.1. Data collection regarding Kazakh territory 
 
We started this work with great interest during summer 2005, and during three weeks of our 
holidays we investigated Kazakhstan (Almaty) maps, data and other information of interest for 
the task. It was not easy, as the information regarding pollution, emissions, etc, is still somewhat 
secret in Kazakhstan, but we tried our best and were able to collect a substantial amount of 
information.  
 
The institutions visited in Kazakhstan (Almaty) for data collection were the following: 
 

• Ministry of Education and Science of Republic of Kazakhstan. The person providing us 
with the greatest part of the information we gathered: Doctor of Geographical Sciences, 
Igor Malkovskyi; 

• Institute of Hydrology and Geology named after U. M. Amedsafina; 
• Institute of Geological Sciences; 
• Institute of Geography: Director of the Institute, Prof. A. R. Medeu; 
• KazHydromed; 
• Ministry of Environmental Protection of RK. 

 
The next step was to evaluate the situation, using the given material and make a revered plan for 
the further work. We had initially been working with a plan to make tables with data comparisons 
of the watershed of IB basin, but it became obvious that there is a shortage of available data.  

3.3.1.2 Data collection for the Chinese territory 
 
During the project work and when being in Kazakhstan, we found out that there is little 
information concerning the Chinese role in the IB basin. In Kazakhstan, when asking where we 
could find data or information about the Chinese part, the answer was that there was no 
information and probably we would be able to gather better information in Sweden. 
 
We were able to gather some information concerning China and its influence on the IB basin 
from Kazakh sources, but wanted to get more reliable data and therefore contacted the Chinese 
Embassy in Stockholm by mail (a formal surface mail). Unfortunately we did not get any answer. 
Therefore we tried to compare different sources of information and include the most relevant and 
reliable figures into our study. 
 
Data mining was carried out, including reviewing environmental reports, reports from previous 
research and other relevant documents from different sources. 
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4 Results 

4.1 Balkhash lake 
 
Lake Balkhash is the largest moderately saline lake of Central Asia. It is an important habitat for 
wild animals and birds, as well as a feed base for domestic animals. The straits of the basin and 
the underwater rapids divide the lake into a western and an eastern part, connected by a narrow 
(5-6 km) neck Uzunaral. The water of the western Balkhash is a little bit saline; the water of the 
eastern part is considerably saltier with high mineral levels.  The lake has a surface area of over 
16 000 km2, a length of 600 km and its width varies from five to 70 km. Its drainage basin is 
approximately 413 000 km2 and situated in southeastern Kazakhstan (85 %) and northwestern 
China (15 %). The entire IB basin embraces the territory of the Almaty region, other regions of 
Kazakhstan, as well as the northwestern part of Xinjiang Uygur Autonomous region of China.  
 
The average depth of the lake is six metres and its maximum depth reaches 26 metres. Lake 
Balkhash is usually frozen from November through March. Three major rivers feed the lake, all 
from the south or southeast: the Ili river, the Karatal river, with a smaller delta, and the Aqsu 
river. Chief among these is the Ili River, which brings the majority of the riparian inflow. The Ili 
river flows from north-western China's Xinjiang province to Kazakhstan, through the city of 
Almaty, to lake Balkhash. Cotton production that consumes large amounts of water is well 
developed in the Xinjiang region that currently uses 40 % of the region's arable land.   
 
The western half of the Balkhash lake is by definition freshwater, while the eastern half is salt 
water. North of lake Balkhash is the southern semi-arid Kazakh Uplands, and to the south, the 
Saryesik-Atryan desert. The difference between the eastern and the western parts of the lake 
basin is essential. There are 58 % of the total water surface and 46 % of the lake water volume in 
the western part. The mean depth of the eastern part is 1,7 times larger than of the western part. 
The difference in salt concentration between the western and eastern parts of the lake is because 
of the inflow of a huge river to the western part and the limited exchange of water between the 
two parts. With a decrease of river water inflow to West Balkhash the flow of water from the 
western part of the lake to the eastern decreased considerably, increasing the average level of salt 
concentration in both parts of the lake. The occurred increased salinization of the lake for a 
period had important economic consequences.  
 
The closed lake Balkhash is situated in a land depression of tectonic origin. The topography of its 
drainage basin is very complex: there are high mountain systems, low mountains, plains, and 
sands partly bordering the lake.  
 
There is no downstream river from lake Balkhash. Therefore, the lake’s water level is dependent 
on the balance between evaporation and precipitation plus river and ground water inflow. 
Therefore, a decrease in river inflow brings about a decrease in the lake’s water level. The annual 
evaporation over the lake is approximately 1 000 mm and the annual precipitation around 200 
mm.  
 
In the 1960s, the beginning of recent developments, the water level of the lake varied only 
slightly between 343,0 and 342,3 m. Starting from 1970 and continuing to 1987, the water level 
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of the lake sank continuously from 343,0 to 340,7 m. The main causes of this retrogression were 
extensive land development projects and the large-scale extension of irrigated agriculture.  
 
Since 1987, the water level of the lake has recovered somewhat, in particular during the period 
1998-2002, which was characterized by relatively high rainfall. However, this fact should not be 
misinterpreted. Despite this relatively moist interval, the Balkhash continues to be a highly 
endangered inland lake. Considering the high evaporation of about 1 000 mm/year (14 km3/year), 
the lake is likely to run dry within a short time if the present inflow will be diminished 
considerably. At present, there are plans on the Kazakh as well as on the Chinese side to further 
extend the existing irrigated areas. If the plans are being fully implemented, in the medium term 
the Balkhash will be threatened by the same gradual desiccation process that was observe for the 
Aral Lake since the 1960s. 
 
To sustain the equilibrium of this originally stable natural lake, the Balkhash requires an average 
inflow of about 15 km3/year. According to Kazakh sources, the Balkhash presently receives about 
11,8 km3 of this inflow from the Ili river catchment, which thus forms the main water source of 
the lake. Balkhash lake has shown an inherent fluctuation of water level, probably depending on 
global climate cycles (Figure 4-1). Therefore, even without any anthropogenic influence we 
might expect to see considerable fluctuation in lake Balkhash future water level. 
 

 
 

Figure 4.1 – The lake Balkhash water level between 1880 and 2002. 
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4.2 Natural and historic features of IB basin 
 
The IB basin is one of the biggest lake ecosystems on the planet and represents a unique natural 
complex.  
 
The basin is unique in its hydrology and biodiversity; this is the only one place in Asia where all 
Asian altitudinal zones are presented. In the basin, there are more than 45 thousand rivers, 
temporary currents and dams with a total extent of 118 000 km2. The biggest river Ili forms a 
large delta with an area of 8 000 km2 at its mouth in lake Balkhash, with a rich wetland 
biodiversity and forage for livestock. Besides that, 24 thousand lakes and artificial water-
reservoirs are present in the basin. The Balkhash lake is the third largest water-reservoir in 
Kazakhstan after Caspian and Aral Sea. 
 
During the last decades, as a result of human development in the IB basin, there has been a rapid 
ecological deterioration and habitat damage. Current problems include overgrazing, fires and 
pollution and as a result, the biodiversity has declined significantly within the whole basin area. 
Especially wetlands and river riparian forests are threatened and within them, 22 vertebrate 
animal species included in the Kazakhstan Red Book (1996). Many invertebrates and plants are 
also under threat and those species having an important value for plant pollination. And plant 
protection against pests. Contamination of water resources and introduction of alien species led to 
a decline in fish catch from 30 000 tons/year (including 70% of valuable species) in the 1960s to 
6 600 tons per year in the 1990s. The fish stock is not restored till present. Poaching for fish and 
animals is very common in the region, no practices for a sustainable use of plants and animals 
developed. 
 
The IB basin is rich in memorials of natural and cultural heritage and the opportunities for the 
development of scientific and ecological tourism are good. There is an abundance of exotic plants 
and animals. Geological sections and paleontological remains, ancient volcanoes and meteoric 
craters, numerous barrows, ruins of cities on the Great Silk Road, petrogliphes and mysterious 
Buddhist inscriptions. Six areas in the region are defined as World Heritage Sites. At the same 
time, there is a lack of policy for investments in the tourist business and a lack of concrete 
measures for the conservation of natural, historic and cultural memorials.  

 

4.2.1 Ecological problems in the IB basin and degradation of the Ili river 
delta 
 
Economic activities failing to take into account the natural and ecological limitations result in 
pollution and destruction of the basin ecosystems. The Ili river waters have excessive contents of 
sulfates, nitrates, organic compounds, pesticides and heavy metals, their excessive content can be 
observed in the eastern part of the lake, but more in the western. The pollution sources are 
industrial enterprises - in particular the Balkhash Mining Plant - public utilities, waste and drain 
waters. 
 
The major problems in the IB basin started in the 1970s with the Kapshagai reservoir 
construction. This reservoir is also used for hydroelectric power generation that caused a lot of 
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problems in the delta of the Ili river. The delta is a system of lakes, and riverbeds with reed 
bushes, serving as a habitat for fish, muskrat and wild animals. The delta area has shrunk for the 
last 30 years. The river channels are getting silted; the water-flooding regime has been modified 
and there is less water fed into the lake systems. Only 5 lake systems remain out of 16. The salt 
contamination has increased, and so the contamination of water, bottom sediments, 
phytoplankton, zooplankton and fish tissues with pesticides and heavy metals. The area with red 
bushes has been reduced. It used to be a source of feed for livestock production at 8 former state 
farms and a habitat for wild animals. Due to a change in the sedimentation of suspended solids, 
silting of the flow channels is taking place, flood behavior has changed and watering of the lake 
system has ceased. As a consequence of winter flooding, taking place as a result of water 
discharges from the Kapshagai reservoir, the habitats of muskrats have been destroyed. Heavy 
damage has been caused to the fish stock of the delta. Silting-up of the water basins has resulted 
in a reduction of the supply of organic material to the delta and consequently in a decrease of the 
fertility of the flood-lands. Consequently, crop yield is decreasing and growing of vegetables and 
fruits have practically ceased. A river bed deformation in the Ili river delta has been frequently 
observed in recent years, manifested as a washout and silting of river channel and branches beds. 
Following this, parts of schemes gradually disappeared and instead new streams were formed all 
in a process of restructuring of channels in time and space. This in its turn, has caused 
redistribution of flow within the delta as well as changes in watering of its diverse sections, 
significantly influencing the delta state as a whole.  
 
An observed change in water run-off characteristics of the rivers is also connected to an observed 
degradation of forest areas of the basin. As a result of deforestation and fires, the mountain areas 
are very bare and have difficulties in retaining water.  
 
A redistribution of surface run-offs is taking place. A considerable reduction of the run-offs can 
be foreseen in the future, through the accelerated melting of mountain glaciers, caused by the 
climate warming. A reduction of the glaciers will contribute to an increase in climate dryness and 
to further desertification of the basin. About 1/3 of the basin area is involved in the process of 
desertification. 
 
The Balkhash system is heavily polluted by non-ferrous metallurgy and agriculture. Regular 
irrigation is implemented with the help of primitive engineering or semi - engineered systems, 
frequently not having drainage. Some parts of these systems are faulty, due to a low quality of 
construction. A large number of the irrigation structures do not meet the required norms; many 
hydromeliorative systems are in a neglected state. The use of improved methods for irrigation 
(overhead irrigation, drop and soil irrigation) is complicated, since many plots have an incorrect 
form and roughness, or a poor planning of their surface. Due to the poor design of the 
hydromeliorative systems and poor irrigation culture, water use is often inefficient. Part of the 
water is wasted from the fields, pollutes water sources with pesticides and other toxic chemicals. 
The irrigated lands themselves are subject to secondary salinization. Many of them, particularly 
old irrigated lands, become unsuitable for further use. They either need to be excluded from the 
agricultural cycle or require washing for this; additional large volumes of water are required.  
 
Water pollution, a decrease of the water inflow to the delta of the Ili river and into the lake 
Balkhash, a decrease of the lake level – have all contributed to a sharp decrease in biological 
diversity and in the biomass of zoophyte- and zooplankton. Due to that, fish food resources have 
drastically decreased in the Ili delta and in the lake water. This development has resulted in a loss 
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of valuable algal and fish species and in more frequent diseases being observed in fish. The 
former flush regime for the Kapshagai reservoir also turned to be unfavorable for reproduction of 
fish in the Ili river downstream.  
 
Underground water pollution is very common in Kazakhstan and is viewed as a factor, which 
affects land desertification, secondary soil and vegetation salinization and reduction of drinking 
water resources. Other activities that are major contributors to water pollution include mineral 
extraction companies, enterprises producing chemicals, agricultural production units, cattle 
breading complexes and municipal agglomerates.  
 
Tugai vegetation in river deltas, fulfilling an important water protection role, has decreased 
significantly in size; formation of movable sands is an extreme phase of desertification 
development. The most severe form of desertification is represented by the redistribution of large 
amounts of soil and sand during dust storms. 
 
 
Economic activities in the basin disrupted the natural regime of the ecosystem, including the 
hydrological regime of lake Balkhash. That brought the water inflow to lake Balkhash down. As 
a result, in the 1980s, the level of lake Balkhash decreased and the coastal areas degraded. In 
1991 the total water use volume had increased to 7,5 km3/year. The surface area of the lake was 
reduced. The cross flow from the western part of the lake to the eastern part decreased as well, 
causing an increase of water salinity near Balkhash town. The disruption of the hydrological 
regime of the lake would have been even more significant, without the delta of the Ili river. It 
serves like a “sponge” and evens out the runoff to the lake and serves as a natural filter for 
pollution.  
 
The main water polluters in the IB basin, as was mentioned above, are mining and refinery 
enterprises, animal farms and irrigated farming. Among 1 200 major industrial plants in the 
country, less than half have functioning pretreatment facilities. Municipal wastewater treatment 
facilities are frequently overloaded or out of order.  
 
The over-exploitation of the Ili river contributes to an increase in the water salinity in the west of 
the lake, putting the water supply of the city of Balkhash in jeopardy. Also, the Balkhash copper 
smelter heavily pollutes lake Balkhash with heavy metals and sulfides. In the IB basin, the main 
water users are the big municipalities of Almaty and Taldy-Kurgan.  
 
The water is used primarily for agriculture and for domestic use. The Ili river is very much used 
for irrigation (cultivation of rice, watermelons and onions). As a result, it does not reach lake 
Balkhash in the size it should. The lake is also facing a shrinking of the area because of over-
utilization of water. Extinction of species in the lake due to the shrinkage of water volume, 
increased salinization, as well as over-fishing activities, alarm conservation organizations all over 
the world. 
 

4.2.1.1 Kapshagai hydroelectric power station 
 
The inflow to lake Balkhash is subject to fluctuations (from 100 up to 1 500 m3/sec), depending 
on the water release at the Kapchagai hydropower plant. So, the level of Lake Balkhash is one of 
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the major indicators of the whole basin ecosystem condition. After the construction of the 
Kapshagai Hydroelectric power station, the lake level was below 341 meters from 1984 to 1989 
(minimum 340,65 m in 1987). In May 2001 the lake level was 341,87 meters.  
 
The Kapchagai reservoir, built along the middle reaches of the Ili River in 1966, and used for 
water storage since 1970, allowed the development of irrigation agriculture along the lower 
reaches of the river. 
 
The Kapshagai water reservoir plays a key role in the management of the hydro ecological state 
of IB basin. It is one of the largest reservoirs in Kazakhstan and in Middle Asia. Its full volume at 
design mark 485 m is 28.1 km3 that corresponds to 2 yearly volumes of the Ili river flow. The 
design of the Kapshagai water reservoir was based on the need to irrigate 4 300 km2  of 
agricultural land close to the reservoirs, additional irrigation needs in the lower part of the Ili 
river and needs for electricity, especially during peak loads. Here the risks with an integrated 
hydro scheme for formation of a negative hydro ecological state in the territory were 
demonstrated. Since the inauguration of the reservoir, water use has increased along the lower 
reaches of the Ili river. The decrease in the river inflow deeply affected the lake's environment 
and water system. Due to the changes of flow pattern, the decrease of river flow caused by the 
construction of the Kapchagai Reservoir and channels in the delta, necessary seasonal flooding 
have disappeared and total water flow decreased.  

 

4.2.1.2. Water withdrawals in China 
 
The stability of the water balance in the basin depends to a great extent on the amount of 
incoming water from the Chinese territory. The runoff of the Ili river that is formed in the 
catchment area of the Chinese territory in 2000 was 77 % of the total runoff. This corresponds to 
an average water flow of 19,6 km3/year all the year round. Water consumption and pollution used 
to be caused only by agricultural production. Water withdrawal and runoff losses in the Chinese 
part of the basin comprise approximately 27% of the total flow. The increase in water diversion 
from the Ili river by China is an important risk factor for the development of the region. 10-15 % 
more water diversion from this river will cause, according to the specialists, a shallowing and 
salinization of lake Balkhash, a natural disaster with severe social and economic consequences.1 
 
In 2000, a total run-off of 19,6 km3 was observed in the Ili river. Here 4,48 km3 was formed in 
Kazakhstan and 15,09 km3 in China. Since such a large part of the river flow is formed in China, 
future development plans in China may significantly affect the IB Basin’s water balance and the 
status of lake Balkhash.  
 
The Resolution N1175 of September 11, 2001 has been adopted by Government of the Republic 
of Kazakhstan and the Government of the People’s Republic China on cooperation in the area of 
use and protection of transboundary rivers. The implementation of this agreement has so far not 
been fully activated and no results achieved. 
 
China’s plan to develop its arid north-western region continues and entails the exploitation of 
water resources which could have a significant impact on Xinjiang and on relations with its 

                                                 
1 ”Kazakhstan daily”, article- what to expect from the neighbour, 2003 
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Central Asian neighbors, especially Kazakhstan. The region’s high water demand stems in large 
part from increased cotton farming and development of energy resources. However, these 
development goals may not be environmentally sustainable and could very well lead to unrest in 
the region. 
 
Beijing’s White Paper on Xinjiang, released in May 2003, called for a continuation of the 
strategic campaign to “Develop the West”. Key implications of that policy include the continued 
expansion of cotton growing and energy exploitation. Both are vital industries for Xinjiang’s 
development and yet both create a demand for water that is unsustainable in a region that already 
shows signs of environmental strain. Due to increasing demand, the ground water level has gone 
down by 60 meters in the past 30 years, a rate that exceeds almost every country. Beijing has also 
sought to secure water resources by diverting rivers that its neighbors rely heavily upon. China’s 
goals for the region and the assertive water policies they require may not only affect the stability, 
of the province but could also jeopardize relations with its Central Asian neighbors, especially, 
Kazakhstan.  
 
China’s determination to go ahead with its plans remains resolute. In the past two years, the 
China National Petroleum Corporation (CNPC) has invested 2.1 billion Yuan (USD $250 
million) in energy development projects in the region. Energy extraction development in the 
Tarim and Turpan oil fields will bring urbanization and increased population that intensifies the 
demand for water. In addition, cotton, an extremely water-intensive crop, currently takes up 
nearly 40 % of Xinjiang’s arable land and will increase. Xinjiang’s cotton output now plays a 
vital role in China’s textile industry and has been identified as a strategic interest to the country’s 
economy. Such agricultural goals strain the region’s scarce water resources.  
 
Meeting these water demands will partly by achieved by diverting the Ili river. The Chinese 
leadership hopes the river diversion project will lead to economic development and raise local 
living standards.  
 
Although the region’s transboundary river issues are unlikely to lead to open conflict, the absence 
of equitable water management policies could have serious implications for the region. Bilateral 
talks between Kazakhstan and China put the weaker state, Kazakhstan, at a disadvantage. This 
problem may be best solved by switching to multilateral talks involving Russia, which is directly 
interested in the fate of the Irtysh river, and Kyrgyzstan, whose glaciers feed several Chinese 
rivers. Such a multilateral forum is found in the Shanghai Cooperative Organization, which has 
helped solve land boundary issues and may also serve to remedy transboundary water disputes. 
Yet, it is noteworthy that despite the border treaties of 1996 and 1997, China seized 150 square 
miles of Kazakh territory in 2001 for control of a Black Irtysh river watershed. 
 

4.2.1.3 Decrease of the lake Balkhash level 
 
The western part of the lake is very shallow and thus a decrease in the inflow of the Ili river has 
repercussions for the lake's surface area. There are large differences observed in the lake 
Balkhash water level between 1972 and 2001. 
 
A decreased water level and an increased salinity in the lake was observed during the period 
1970-1991, accompanied by a general increase in the pollution level in the basin and in lake 
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Balkhash. As a result of high water consumption in the 80s, the lake level went down and the 
coastal areas degraded. After the Soviet Union collapse in 1991, water levels increased again, 
thanks to a decreased water use. Now, the lake is threatened again by a rapidly increasing 
economic activity both in Kazakhstan and in the Xinjiang province of China. 
 
What factors are most important in influencing the water level of the lake? 
An increase in agricultural activity, results in increased water vaporization and a lowered water 
supply to lake Balkhash. Changing land use leads to deforestation and decreased retention of 
water in the basin land area. Increased industrial activity leads to the withdrawal of water for 
materials processing. An increased population and increasing economic standard will both lead to 
increased water use and increased pollution. 
 

Table 4-9 Water indicators for lake Balkhash 
 
Indicators 1970 1987 2005 

Water level (m) 342,3 340,5 341,6 

Surface area (km2) 18 200 14 120 16 000 

Water volume (km3) 106 72,7  

 
 
 
 

 
 

Figure 4-9 Satellite images of lake Balkhash 
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Figure 4-10 Water fluctuation in the Ili river delta 
 
Flowing into lake Balkhash, the Ili river forms a delta of 8 000 km2, supporting the ecological 
balance of the ecosystem, which constitutes an important habitat for wild animals and birds. The 
delta area has decreased in size by 150 km2 during the last years. 
 
The Ili river delta influences the lake very much, it plays a significant role in the water balance of 
the lake. During the period 1970-1995, the water flow decreased due to the contraction of the 
Kapchagai reservoir, and due to the economic activity in the basin. A process of desertification 
and degradation of the Ili river delta system started in 1974. In 1998, the situation was a little bit 
improved thanks to a few years of higher precipitation to the low economical activity after the 
Soviet Union collapse. 
 
From 2002, the situation is back to an alarming condition. Drainage water from agriculture is 
discharched to the Ili delta. The quality of underground water has become worse, because of the 
low water level in the delta; with this, the level of the underground waterbeds has decreased, 
resulting in an increased mineralization. In this process, the soil quality is changing, resulting in a 
lowered fertility. As a result the Tygai forests disappear. 
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Figure 4-11 Karatal river delta 
 
 
The most obvious change in the lake Bakhash is the near-complete drying out of the reservoir on 
the southern part of the lake Balkhash. Only a small part of it remains, that is likely to disappear 
in the near future unless remedial action is taken. From 1972 to 2001, the southern part of the 
lake's surface decreased by approximately 150 km2. 
 
Another sign of the diminishing water level is the newly formed island (next to the south-eastern 
bank of the lake). In other parts of the lake, some islands have seen their surface area enlarging. 
On the images in figure 4-11, the drying out of many wetlands and ponds can be observed on the 
east bank of the lake. Another part of the Ili river delta is visible on the upper left part of the 
image. The delta's vegetation is gaining ground on the lake, and the upstream part has seen the 
vegetation completely dried out, leaving bare soil. 
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4.3 The inventory result from the IB basin 

4.3.1 Watershed of Ili-Balkhash basin (IB basin) 
Lake Balkhash has a surface area of over 16 000 km2, a length of 600 km and its width varies 
from 5 to 70 km.  The catchments area is approximately 413 000 km2 is situated in south-eastern 
Kazakhstan (85 %) and north-western China (15 %).  
 
The reason why the watershed of the Balkhash lake in our project covers Chinese territory is that 
the main water source, the chief among the seven rivers that flow into the lake is the Ili river, 
which brings the majority of the riparian inflow. The Ili is fed from precipitation (largely 
snowmelt) from the mountains of China's Xinjiang region. The Balkhash basin is itself endorheic 
– there is no outflow – and Balkhash suffers from the same problems as other endorheic lakes. 

 
 
 
…. – IB basin boundaries 
_ _ _  Delta of Ili river 

– Irrigation land 

Figure 4-3 Ili Balkhash basin watershed 
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Table 4-1 Watershed area of IB basin 
 
  
Basin area Units  Figures 
Population density People per km2 11 

Large cities Number 3 

Protected areas % 7 

Wetlands  % 5 

Forest  %  4 

Loss of original forest % 26 

Large dams Number  2 

 

 

Figure 4-4 Population density in IB basin 
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Figure 4-5 Land cover classes in IB basin 
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Table 4-2 Land use in the IB Basin catchment area 
 
 
Indicators Value 

Km2 
% of total area 

Natural landscape:     

Woody vegetation 35 000 8,5 

Steppe and semi-desert 63 000 15,4 

Agricultural land:     

Pasture 184 000 44,4 

Irrigated crop-field 55 000 13,3 

Hay-making land 6 000 1,3 

Others 450 0,2 

In the territory of China 61 950 15 

Total 405 400 98,1 

 

Main kinds of crops: 
Fodder crop (44 %), cereal crop (25 %), technical crops (mainly sugar beet and tobacco) (9 %), 
orchard, vineyard, vegetable and melon field.  

As the IB basin occupies a very large territory in the southeast of Kazakhstan and China, we 
think that it is necessary to describe some general aspects of these two countries to see the present 
and possible future influence on IB basin. Those aspects include: socio-economic development, 
land use, agriculture and forestry.  

4.3.1.1 Climatic characteristics 
 
Climate in the lake Balkhash basin is continental, characterized by large daily and annual 
variations of air temperature and high levels of solar radiation. The average annual temperature is 
about 2 to 5 °� in the plains and -5 to -10 °� on the foothills. Mean air temperature during the 
coldest month (January) is -16 °� in the northern part and –5 °� in the southern part of the plain 
territory. Mean air temperature during the hottest month (July) is about 20-25 °�. Distribution of 
precipitation over the basin is very variable: about 150 mm falls on the coast of lake Balkhash 
and 200-250 mm in the southern and northern Balkhash zones.  
 
Climate of Southern Pribalkhash is sharply continental, arid. It is characterized by big daily and 
annual oscillations of air temperature. Cold winters with little snow and sultry dry summers are 
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characteristic for this territory. Precipitation on the plains during the warm time of the year is 
almost completely evaporated. The biggest monthly amounts of precipitation fall in the spring 
months – April-May - and the smallest- in February and August -September.  

4.3.1.2 Biological diversity 
 
The south part of the Balkhash region is rich in landscape and biological diversity. The basin 
animal world has a high degree of variety and hosts 50 species of mammals. The air fauna is 
represented by 269 species. Eighteen species of fish have been identified. 
 
As a result of human activity (land reclamation for agriculture, pesticide use, over-grazing of 
pasture lands, fires) biodiversity decreased all over the basin territory. The water-swamp grounds, 
Tugai forest, the birds’ and animal’s habitats have decreased in the lower parts of the Ili River. 
Twenty-two species of vertebrates have been included into the Red List. Over 120 species of 
birds make their nests in the Balkhash region, 12 of that are included into the Red List, such as 
pink and curly pelican, spoonbill, hopping swan and erne. In the steppe zone of Tien Shan and its 
foothills, phytophagan insects, wild bees, predatory arthropods have became rare, a development 
that leads to a decrease of productivity of gardens and berry-fields and reproduction of insects-
pests resistant to pesticides. 
 
Deterioration of the water quality of lakes and streams and introduction of alien species has led to 
a considerable decrease in fish resources. In the 1960s, about 30 thousand tons of fish were 
caught per year, including up to 70% of valuable species, but an a few years during the 1990, 
almost nothing since fishing almost stopped. In recent years, fish production and fishing have 
required some importance with 2800tons being caught in 2005. 
 
A degradation of flora, fauna and lands due to regulation of the water flow and uncontrolled 
wastewater disposal has been observed in several locations.  

4.3.1.3 Management problems 
 
A watershed approach to water resources management, declared in the national water code 
requires basic changes in the existing management system both on a national and on a local level. 
Therefore, the newly established basin councils, elaborating and implementing principles of 
management, represent a big hope. They are supposed to work according to the Water 
Framework Directive of the European Union for the sustainable long-term use of water-
resources. Kazakhstan signed the UN Water Convention (Convention on the Protection and Use 
of Transboundary Watercourses and International lakes) and assumed the responsibility to use the 
principles of this Convention for the transboundary water management and for the building of a 
national system for water management. For an implementation of the Central Asian Initiative on 
Sustainable Development, it will be necessary to secure sufficient water inflow for ecosystems 
needs, to decrease loss of the water in the arable (irrigated) agriculture, to regulate irrevocable 
specific consumption of water in industry and to solve the problems of potable water supply for 
inhabitants of cities and the countryside. 
 
The IB basin represents an opportunity to introduce watershed based management principles in 
practice in Kazakhstan and allows elaborating the models of basin management, which can be 
implemented in all Central Asian regions. 
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4.3.1.4 Some current plans and programs in the Republic of Kazakhstan 
 
As a country with a relatively narrow economy, although showing a great potential in fuel and 
mineral resources, Kazakhstan today is of minor attraction for investments in processing 
industries. This makes the economy vulnerable and sensitive to changes in the world market for 
raw materials. The country needs to attract investment to broaden the base of the economy. 
 
Based on a situation analysis, the Ministry of Education and Science of Kazakhstan is 
modernizing existing mechanisms and introducing new ones to train people for an innovation 
driven rapid economic development. 
 
In October 2003, the State Program of Educational Development for years 2005-2010 was 
approved. Its major goal is to establish an efficient system capacity building necessary for 
successfully solving the tasks of industrial and innovation development in Kazakhstan. 
 
The Program has set the following tasks for educational institutions: 
• Make education and training for the innovation drive a priority; 
• Develop an innovation infrastructure of education and create technological parks and centres; 
• Develop and introduce educational standards in line with international requirements, across the 
educational system; 
 
Another government program, designed to promote the development of small and medium sized 
businesses in Kazakhstan is being implemented during the years 2005-2007. This program’s main 
goal is to raise Kazakhstan’s competitiveness through improving institutional conditions and 
expand the role of SMEs in business operations. 
 
There is a hope that implementing this Industrial and Innovation Strategy will ensure growth 
rates of no less than 8,8 to 9,2 % annually, allowing the economy to grow 3,5 to 3,8 times by 
2015. It will also allow an increase of annual growth rates in key processing industries of up to 8 
%, increasing productivity almost threefold by 2015. 
 

 

4.3.2 The Kazakh territory 
 
The economic development slowed down considerably in the region, following the collapse of 
the Soviet Union. This resulted in decreasing production volumes both in industry and 
agriculture. Irrigation of family areas and agricultural yields declined. Desert pastures 
degradation and flooded pastures area reduction is evident. On a total, in 1991 there were 141 
000 km2 of pastures with 6,49 million sheep and 896 000 cattle heads.  
 
The basin contains one fifth of the Kazakh population, except the Almaty city area.  
 
A current problem is that, at the moment, the existing IB basin development administration does 
not provide an effective use of its potential, something that leads to a social problem 



 

 41 

accumulation. Such problems include a low level of living (in 2000 the financial income was 2 
358 tenge per month per person – a poverty situation is considered with an income less than 1 
900 tenge per month)1, a population reduction (in 1991-2000 the population of the Almaty region 
dropped by 93 000 people, in other basin regions by 97 000) and a high unemployment level (up 
to 13 % of workforce citizens are presently jobless). 
 
The decline in agricultural production resulted in a reduction of work opportunities and migration 
of rural population, especially young people, to towns and cities. 
 
The social opportunities in rural areas are currently much scarcer than in urban areas. 
Infrastructure such as schools is in a poor state and sometimes is not open in winter due to lack of 
heating. Health care centres are now improving, but medical facilities outside urban centres are 
very basic.  
 
Drinking water was mainly supplied from groundwater before the Soviet collapse, now many of 
those systems are inoperable. The majority of rural areas no longer have a properly functioning 
drinking water supply. More than half of the rural population is without an adequate water supply 
and where water is adequate, the water often has a high mineral salt concentration and contains 
other contaminants above recommended levels, or has bacteriological counts above standard. 
Poor drinking water quality is a major contributing factor to a decline in rural health. The crisis in 
the agricultural sector observed in recent years and its geographical concentration has had an 
important impact on the sustainability of many rural communities. Many rural areas have 
reverted to a subsistence form of livelihood and their future as viable settlements may be 
questioned. Whilst in the short to medium term, economic and social impacts have been and 
remain painful for many communities, in the longer term the required adjustment should be seen 
as an opportunity to promote alternative and more sustainable uses of natural resources and a 
possibility to establish a new economic order in the rural areas. 
 
It is evident that the natural Kazakh environment, used for agricultural production, is fragile and 
must be protected for future generations. Past inadequate attention to sustainable production 
practices has resulted in large areas of saline soils, water logging, soil erosion and desertification. 
The loss of quality topsoil over the past 30 years is well recognized; parts of the black soil areas 
have lost up to 30 % of their humus content. Future agricultural production systems must be 
designed to mitigate adverse environmental impacts and maintain soil quality.  

4.3.2.1 Socioeconomic and historical development 
 
An important recent part of the economic development of the watershed is the construction of 
artificial reservoirs, e.g. the Kapchagai water-reservoir on the Ili river. Besides the dam, a large 
artificial hydrological network - a system of irrigation and drainage channels - was built. In 
addition to surface water, the IB basin also has significant reserves of fresh underground waters. 
As a result of intensive development of economic activity in the basin between 1960 and 1991, 
the natural hydrological regime of the Balkhash lake was broken. A large part of the river water 
was diverted to irrigated lands. In 1991, when water use for irrigation had almost doubled, the 
inflow of water to the Balkhash lake decreased that led to degradation of coastal territories, 
aquatic ecosystems and wetlands. 

                                                 
1 1 USD= 132 tenge; 
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The Kazakhstani monetary policy has been well managed, in 2004, inflation remained steady at 
6,9 %, up from 6,8 % in 2003. Because of its strong macroeconomic performance and financial 
health, Kazakhstan became the first former Soviet republic to repay all of its debt to the 
International Monetary Fund (IMF) in 2000, 7 years ahead of schedule.  
 
Oil and gas is the leading economic sector in the Republic. Production of oil and gas condensates 
in Kazakhstan amounted to 59,3 million tons in 2004. Kazakhstan raised oil and gas condensate 
exports to 52,4 million tons in 2004. Gas production in Kazakhstan in 2004 amounted to 11,6 
billion cubic meters. Kazakhstan holds about 4 billion tons of proven recoverable oil reserves and 
2 trillion cubic meters of gas. Industry analysts believe that the planned expansion of oil 
production, coupled with the development of new fields, will enable the country to produce as 
much as 3 million barrels per day by 2015, lifting Kazakhstan into the ranks of the world's top 10 
oil-producing nations. Kazakhstan's 2004 oil exports were valued at more than $11 billion, 
representing over 50 % of overall exports. Starting in 2004, the Government of Kazahkstan 
increased its taxation of oil deals between Kazakh and foreign enterprises. Since then, no 
Western oil companies have initiated new oil deals.  
 
The Kazakhstani banking system is developing rapidly. The banking system's capitalization now 
exceeds $1 billion. Several major foreign banks have branches in Kazakhstan. 
 
Kazakhstan’s economy is the fastest growing in the CIS1 and one of the fastest growing in the 
world, with GDP expanding by 10 per cent per annum over the last five years. It is expected to 
double the GDP by 2010 from the level of the year 2000 – but now it looks as if Kazakhstan will 
reach its target two years ahead of schedule.  
 
The economy is linked to other economies of the former Soviet Union, especially with Russia. 
But since independence in 1991, trade has rapidly been redirected towards markets outside the 
former Soviet Union. In 2004, Kazakhstan’s main trade partners were EU, Russia, Switzerland 
and China. Kazakhstan chiefly imports energy products, machinery and equipment, vehicles and 
food. In addition to such traditional trade partners as Russia, Ukraine, Uzbekistan and other states 
the European Union (UK, Germany, Italy, Netherlands, France), China, US, Turkey, South Korea 
have become main trade partners of Kazakhstan. 
 
The main economic priority for Kazakhstan is to avoid overdependence on its oil, gas and 
minerals sector, but to use these natural assets to build a modern, diversified, highly 
technological, flexible and competitive economy with a high value-added component. This is the 
central goal of the National Strategy until 2030 and of the recently adopted state Industrialization 
and Innovation Programme until 2015.  
 
Social and political stability, along with very large natural resources, should make Kazakhstan 
one of the most attractive objects of capital investments among the republics of the former Soviet 
Union. 
 
Kazakhstan has started to implement several ecological policies. In the field of environmental 
protection, new concepts and program documents are being developed. 

                                                 
1 CIS- former Soviet Union Countries; 
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Table 4-3 Data comparison 1960-2005 years 
 
  
Indicators 1960-70 2003-2005 

Thousands 
Population in IB Basin (on 
Kazakh territory)  

  

- cities (except Almaty) 3 688,0          3 020,0 

- villages 44                  46 

  
Indicators Units 1990-92       2004-05 

Part of the economy   % of GDP   
-Agriculture  15,5                   8,4 
-Industry   41,2                  39,5 
     Mining                    14,7 
     Manufacturing                    15,5 
-Services   43,4                  52,0 
Current budget balance  % change -6,0                   4,6 

Total exports 1 243               23 800 
-fuel and oil products 651                  14 955 
    
-ferrous metals 

US $ mln. 

492                  2 868 
Monetary reserves 
including gold  

US $ mln. 1 019               9 867 

 
 

4.3.3 Chinese territory 
 
The upper Ili catchment area covers a triangular-formed area of about 55 000 km2. Two high 
mountain ranges, delimit the area to the north and south. The western boundary is the 
international border between China and Kazakhstan. The area consists of two main sub-
catchments: the Tekes catchment in the southern part and the Kunes / Kash catchment in the 
northern part respectively. From the confluence of Kunes and Kash in the centre of the area, the 
river is called "Ili". The Ili area is part of the province of Xinjiang in the Uygur Autonomous 
Region. The main city is Yining in the northwest corner of the area. 
 
Xinjiang in the north-western part of the interior of Central Asia was set up as an autonomous 
region on October 1, 1955. It has an area of more than 1,6 million km2, one-sixth the size of 
China and larger than any other province or autonomous region. 22 % of the population lives in 
the cities and 78 % in the farming and pastoral areas.  
 
The studied area (part of the Xinjiang Region) is enclosed by a large chain of mountains. This 
area is the main base for the flow formation. 



 

 44 

 
As it had been mentioned before, the Ili river is formed due to the combination of two rivers: 
Tekes and Kunes. Tekes river begins on the Kazakh territory and then, taking some flows at the 
Chinese territory it is combined with Kunes river forming the Ili. 
 
On the Xinjiang territory, the water use of the total water resources is 84%. 
 
The water taken from the Ili river mostly goes for irrigation and fresh water supply, activities that 
are increasing very rapidly due to the population growth and increased agricultural activity. This 
development is fostered by low energy costs. 
 
The water system of the Ili basin in the Chinese part consists of 14 bed reservoirs; 10 water 
intakes; 58 Hydro electro stations (29 on the Tekes river; 10 on the Kunes and 19 on Kash river).1 

 
At present, the negotiation process between both countries – Kazakhstan and China – have started 
and a special task force works out the principles for the mutual rational use of the transboundary 
river resources.1  
 
 

                                   
 

Figure 4-6 China. Xinjiang region (part of IB basin on Chinese territory) 
 
Geography of Xinjiang region 
 
Xinjiang covers a very large area in the far northwestern China and has the longest boundary in 
China, about 5 000 km or one-fourth of the national boundary. Xinjiang borders Gansu and 
Qinghai provinces on the eastern side and Tibet Autonomous Region on the south. From the 
northeast to the southwest, it borders eight countries, Mongolia, Russia, Kazakhstan, Kyrgyzstan, 
Tajikistan, Afghanistan, Pakistan and India. 
 
The climate is arid, very cold in winter and hot in summer. In the north - in January - the mean 
temperature is about 16 degrees centigrade below zero in the Basin areas. Rainfall is low and the 

                                                 
1 http://www.mvr.gov.cn. Ministry of Water Resources P. R. China 
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annual frost-free period is 50 – 175 days in the northern plains and 90 – 200 days in the southern 
plains. 
 
Economy 
 
The economy in Xinjiang has developed rapidly, with average incomes increasing over recent 
years. However, the economy is still relatively underdeveloped compared with other provinces in 
China. There are also major economic imbalances between the north and south of Xinjiang, with 
the north being more developed than the south. 
 
Agriculture and animal husbandry are the foundations of Xinjiang's economy, augmented by 
significant industrial development in recent years. About 65% of the population is engaged in 
agriculture-animal husbandry and 35% in other sectors. There are over 60 000 enterprises in 
Xinjiang producing over 2 000 different products.  
 
 
Population growth 
 
Xinjiang's population has increased significantly over the past few years, through a combination 
of natural population increases and internal migration from the eastern part of China. Xinjiang's 
birth rate and its natural population growth rate were 19,74 per 1 000 and 12,81 per 1 000 
respectively in 1998. The mortality rate was 6,93 per 1 000. 

Table 4-4: Economic indicators for the Xinjiang Region (1997-2000)1 

  
Indicators Year 

 
Numbers 

In 100 million yuan 
Gross Domestic Product 1997 506 

  1999 843 

  2000 912 
Gross Industrial Product 1997 448 

  1999 804 
  2000 628 
Net average income per 
head 

1997 2215 

  1999 3828 
  2000 4295,8 
1 Source: Xinjiang Government Reports 
 * Some local authorities count non-cash components; however these figures do not include that, but are refined to remove costs, that are 
investment inputs such as fertiliser to earn an income. They are best treated as a guide. 
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Table 4-5 Population changes in the Xinjiang region (1996-2000) 
 
Indicators Units Year Numbers 

Population mln. people 1996 1,8 
    2000 16,9 
Birth rate Per 1 000 1996 22,8 
    2000 19,45 
Natural growth rate Per 1 000 1996 14,9 
    2000 12,8 

 
 
Source: Xinjiang Bureau of Health 
 
 

4.3.4 Kyrgyz territory 
 
As was earlier mentioned, the Ili river is the basic source of water for the Balkhash lake and it 
begins on the Kazakh territory at the Muzart glaciers, these glaciers are situated along the Kazakh 
and Kyrgyz borders. 
 
In our project, we included the part of Kyrgyz territory into the IB basin watershed, but data or 
information regarding the area unfortunately could not be found. 
 
The absence of data regarding Kyrgyz territory does not influence much on the results of the 
study, since the influence on the lake is very limited (small area). Another important aspect is that 
there are agreements, which are in force between Kyrgyzstan and Kazakhstan regarding the water 
and energy issues.1 

4.4. Land use, agriculture and forestry 

4.4.1. Land resources 

4.4.1.1. Kazakh territory 
 
Kazakhstan is rich in land resources. The country consists of three broad ecosystems, namely the 
steppe (grasslands), mountains and foothills, and the deserts. Deserts and steppes account for the 
biggest area of the Kazakh territory. The central part of the country consists of a sandy plateau 
with small hills named the Kazakh Melkosopochnik, surrounded in the north and northeast by the 
west Siberian plain, in the south by the Turan plain and in the west by the Caspian lowland. In the 
east and southeast, mountain chains (Altay, Djungar Alatau, Tien Shan) alternate with 
depressions (Zaisan, Balkhash-Alakol, Ili and Chu-Talas), which comprise sandy deserts (Sary-
Ishikotrau and Muynkum).  
 

                                                 
1 International Ecological Forum ”Balkhash-2000”, Kazakhstan, Almaty, p 152-164. 
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There has been a dramatic increase in the cultivated area since 1950, mainly due to the political 
decision taken in 1950 to develop agriculture on semi-desert land, called ‘virgin land’. In 1993, 
sovkhoz (state farms) and kolkhoz (collective farms) were still predominant in Kazakhstan, with 
private plots covering less than 1 % of the cultivated area and the joint stock companies and 
farmers associations using less than 8 % of the cultivated area. A land reform process was 
initiated in 1994 and most of the land was transferred to farmers or companies, through private 
ownership or long-term leases (1999 year - process of reforming). 1 
 
There is a very special aquatic/coastal landscape associated with the lake Balkhash. The most 
extensive ecosystems are those of the arid zones, which account for 55 % of the total area. The 
vegetation of the steppes ranges from forest steppe to dry grasslands. These ecosystems provide a 
varied base for rural economic development, encompassing agriculture, fishing, hunting, 
recreation/tourism, extractive industries and the further processing of natural raw materials. 
 
Most of the irrigated area is concentrated in the southern part of the country, but in recent years 
the irrigated area has declined, as a result of water shortages and deteriorating infrastructure. 
 

4.4.1.2 Chinese territory 
  
Xinjiang is surrounded by mountains (49,5 % mountains, 28 % plains and 22,5 % deserts)2. There 
are high mountains, rivers, and dense forests, with intermountain plains and river valleys 
scattered around, showing the typical feature of an oasis. In the Xinjiang territory, there are large 
stretches of wild apple, wild almond, wild walnut, wild rose woods, 12 natural reserves at the 
provincial level, numerous natural landscapes and remains of cultural relicts. The region depends 
to a great extent on snowmelt water from the mountains to irrigate its oases. Xinjiang's oases are 
isolated, separated from each other by large areas of desert. 
 
There are about 7 000 km2 of irrigated lands in the watershed territory and from 1990, wet rice 
lands have been developed along the Ili river and the area of these lands is increasing. 

Table 4-6 Irrigated lands and wet rice lands in Xinjiang region 1976 and 2001 
 
Indicators Year, 

 
Area  
km2 

Irrigated lands 1976 5 000 

  2001 6 646 

Wet rice area 1976 0 

  2001 214,5 

 

                                                 
 1 http://www.sadl.uleth.ca 
Xinjiang Academy of Forestry, Wulumuqi and 
 2Xinjiang Forestry Department, Wulumuqi, P.R. China 
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Figure 4-7 Land use in the Xinjiang region, and future development 

4.4.2. Forestry 

4.4.2.1. Kazakh territory 
 
In the Kazakh territory of the IB basin, only 4,5 % of the land area is covered by forest. 
 
Because of its landscape diversity, Kazakhstan can be regarded as several forest regions 
geographically separated by large portions of bare area, which are central and western deserts and 
semi-deserts. About 70 % of forests are mostly composed of saxaul shrubs, which stabilize 
vegetation, which are a valuable source of firewood and provide shade for cattle. 1 
 
Unfortunately, in the past several years, this valuable environmental resource has been 
strenuously depleted. Forest reserves are significantly damaged by:  
 

• Forest fires, the number and scale of which increases;  
                                                 
1 Data of the Agency on Statistics of the Republic of Kazakhstan 
151 Data of the Agency on Statistics of the Republic of Kazakhstan. Almaty, 2005, and the Programme of Environmental Protection of the 
Republic of Kazakhstan for 2005-2007, approved by the Government Resolution #1278 on December 6, 2004. 
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• Illegal felling;  
• Excessive pasture development;  
• Falling groundwater levels;  
• Development of agricultural lands;  
• Shrinkage of flood-plain forests and  
• Pests and diseases. 

 
According to a recent analysis presented in the State Program «Forests of Kazakhstan», the 
condition of forests has drastically deteriorated during the reform and reorganization.  
During 90s, the republic’s foresters made a worthy contribution to the cause of forest 
conservation. Every tenth hectare—constituting more than a million hectares of artificially 
created forests—was planted by hand. However, in the last decade and a half, forestry in 
Kazakhstan, shamefully enough, has suffered a crisis. The area of plantings has fallen by several 
times, and the number of fires has grown. The basic cause of forest fires here is the violation of 
the fire prevention rules by many people in sanatoriums, boarding houses, camping sites, motels 
and tourist bases; and by the local population. All of this has appeared as the result of the 
unjustified lack of attention paid to the republic’s forests, which, in our harsh natural conditions, 
is of immeasurable significance. 

Table 4-7 Forest fund of the Republic of Kazakhstan1 
 
Indicators Year 

 
Area  
km2 

Forest, 1998 80 400 
Land area 2000 80 250 

 
 

 

4.4.2.2. Chinese territory, Xinjiang's region 
 
Xinjiang, with a population of nearly 17 million people, suffers from very serious desertification, 
and more than 790 000 km2 of its total 1,66 million km2 of area are sandy 2.  
 
Considered in China a mysterious region and an explorer's paradise, Xinjiang is often compared 
with the Western United States. The largest province in China, it is a region rich in natural 
resources, and is seen as having great development potential for China.  
 
Xinjiang is an arid, landlocked region, less than one per cent of which is forested. These forests 
are distributed mainly in the northern regions of Xinjiang, especially in the Tianshan and Altai 

                                                 
1 Kazakhstan. Forest Sector in the Transition Period: Resources, User, and Sustainable Use. Andrey Kushlin and others. World Bank technical 
document (a paper for public discussion). Series of documents on environmentally and socially sustainable development, Europe and Central 
Asia.  

2 http://english.people.com.  Xinjiang Vows To Turn 33 000 km2 Of Desert Into Forest 
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Mountains, near the borders of Kazakhstan and Russia. Though small in comparison to the rest of 
Xinjiang, these forests host many rare species, such as Tamarack, Siberian Fir, and Zizyphus. 
These forests have degenerated significantly in the last 50 years due to rapid population growth, 
large-scale reclamation, and severe deforestation. Despite these pressures, significant forests 
remain, though time is running out for these last, precious stands in this arid region.1 
 
One of the purposes of China's Western Development strategy is to shift the heavy environmental 
pressures from the coastal regions of Eastern China to the interior West. The environmental 
impacts that are being moved include an intense usage of water resources, decrease of forest 
coverage, excessive land use, pollution, and rapid population growth. However, the ecology of 
Western China, especially in Xinjiang, is extremely vulnerable, and the Western Development 
strategy has changed the structure of the landscapes and the biodiversity of the region. 
 
The forested areas in Xinjiang region have been seriously degraded by the rapid development 
occurring in Xinjiang. The most serious problems have come from the agricultural reclamation 
that has occurred over the last 50 years. This reclamation has involved turning about 100 km2 of 
desert into fertile farmland. This has come at a great cost to the forests and the grasslands along 
the banks of the Aksu River, which are now seriously destroyed. Unfortunately, this trend is 
growing, as two more large reclamation projects have been proposed. 2 
 
Another serious problem is the construction of large-scale water storage projects. There are now 
three large reservoirs that do not even appear on regional maps. These reservoirs have all been 
created since 1995. They were built with economic growth in mind, and apparently little attention 
was paid to the impact the projects would have on the ecological balance of the Tarim River 
watershed. While bringing about temporary economic growth, these projects risk to cause serious 
degeneration of the ecology, and severe deterioration of the Green Corridor. 
 
In other parts of Xinjiang, the Protection Project of Natural Forests is a huge project that is 
attracting international attention. However, it has not stopped severe deforestation that has 
plagued the region, especially along the Ili, Irtys, and Ulungur River Watersheds in the Tianshan 
and Altai Mountains. The Altai Mountains, in particular, have had their once-dense forests 
disappear from intensive mining and logging over the last 50 years. The natural landforms, 
grasslands, and river channels have been destroyed by this activity, while soil erosion, secondary 
salinization of soil, and other natural disasters occur frequently. 
 
These threats to Xinjiang may become also a thread to the ecological, social and economic safety 
of all of China. It is crucial that great attention be paid to the restoration and regeneration of the 
ecology and the environment in west China as development proceeds.  
 
 

                                                 
1 Lu Ping and Yan G-X. 1989. Forest in Xinjiang. China Forestry Publishing House, Beijing. 
 
2 http://www.pacificenvironment.org 
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4.4.3. Agricultural Sector  

4.4.3.1. Kazakh territory 

Table 4-8 Irrigated lands on Kazakh territory 1979 and 2000 
 
Indicators Year 

 
Dates 
km2 

Irrigated lands 1971 6 300 

 2000 3 400 

 
 
In the 70s, the agriculture was very well developed in the IB basin. After the Soviet Union 
collapse, the economic activity in the IB basin went down, since agriculture was not popular. 
This resulted in a decrease of the irrigation lands in the area. From 2001, the interest in 
agriculture has returned to the IB basin, there is an agricultural development and the use of land 
for agriculture is increasing. 
 
The natural and climatic conditions in Kazakhstan are highly favourable to growing a wide 
variety of crops. It is expected that in 7-8 years, agricultural development of Kazakhstan may 
reach the level of the Eastern European countries. Meanwhile, the Agro-Industrial Complex of 
Kazakhstan still suffers from a number of problems regarding productivity and profitability.  
 
It is planned that Kazakhstan will export more than 4 million tons of grain in the middle of 2007. 
The main grain crop is milling wheat, which is typically high in quality and protein. There is a 
growing trend for Kazakhstan to export its grain to other international markets, apart from its 
traditional market in the USSR.  
 
Major crops under irrigation in descending order of planted area are fodder crops (about half the 
area) mainly alfalfa, winter wheat, maize (grain and silage), cotton, rice, sugar beets, 
vegetables/onions/fruits, oil crops, potato and tobacco.1 
 
The land area used for wheat cultivations started to rebound in 2000 (while barley area remained 
stable at 1,7 to 1,8 million hectares) and in five years had grown from 8,7 to 11,8 million 
hectares, coincident with a steady recovery in State subsidies for agricultural inputs.2 
 
About three quarters of all agricultural land is used for grazing. Sheep breeding is predominant, 
while cattle breeding and growing of pigs, horses and camels are also well developed. Animal 
husbandry typically accounts for about 40 % of the production value in agriculture in 
Kazakhstan. Primary meat products include beef, veal, chicken, horse, lamb, pork and rabbit. The 
livestock sector is gradually growing. 
 

                                                 
1 http://www-
wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/1996/05/23/000009265_3961214122542/Rendered/PDF/multi0page.pdf#search=%22pr
oduction%20of%20wheat%20in%20ili%20balkash%20basin%22 
 
2 http://www.fas.usda.gov/pecad2/highlights/2005/03/Kazakh_Ag/index.htm 
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The cultivable land is estimated at 101 000 km2. In 1994, the cultivated area was estimated at 13 
400 km2, which was about 13 % of the cultivable area. About 97 % consisted of annual crops and 
3 % of permanent crops. 
 
Surface irrigation is the main technique used in full control irrigation. Sprinkler irrigation, which 
is the dominant irrigation technique, is used in the northern provinces. Micro-irrigation is rare, 
and generally carried out on an experimental basis. There were about 200 km2 using drip 
irrigation in 1990, but this experimental irrigation has been terminated.   
 
There is no fully private irrigation in Kazakhstan. Large-scale schemes, with an area of more than 
10 km2, cover 21 000 km2. They are managed by state organizations. Small-scale schemes are 
managed by local (district) water management bodies, which are now self-supporting and 
financially autonomous. According to a 1996 World Bank report, maintenance is deficient and 
declining, due to staff cuts and shortages of funds.  
 

4.4.3.2. Chinese territory, Xinjiang Region 
 
Xinjiang is China's largest supplier of cotton and hops.  With the second largest pasture land in 
China, it is also one of the major sheep farming areas and fine-wool producers in China.   It 
provides more than 40 per cent of the country's total fine-sheep wool and its milk production 
ranked fourth in China in 1999.  
  
The Chinese data on the extent of irrigation land in the Upper Ili area are very inconsistent and 
seem to be far from reality. According to different Chinese sources, the irrigation area in the 
Upper Ili catchment totals between 1 840 and 3 450 km2 (including about 60 km2 wetland rice). 
However, according to the remote sensing based survey, the actual extension of the irrigation 
area is in the order of 6 000 – 6 500 km2 (including about 215 km2 wetland rice)�. Between 
1976/1977 and 2000/2001, the irrigation area has increased by about 1 000 – 1 500 km2. This 
corresponds to an average yearly expansion of the irrigation area by 40 – 60 km2.1 
 

              
Figure 4-8 Irrigated Areas in Ili region 2001 

                                                 
1 http://www.uni-giessen.de/zeu/Papers 
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In this figure showing irrigated areas in the Chinese Ili region we see a summary of satellite 
image classification results, which are compared with the official 2001 figures quoted by the 
Statistical Yearbook (Statistical Bureau for Xinjiang 2002). For all counties except Yining City, 
the satellite image interpretation resulted in considerably larger irrigated areas than indicated by 
the Yearbook. According to these figures, we concluded that the figures given by the Yearbook 
are almost three times smaller than figures given by satellite image. 
 

4.4.4 Water use, rivers and lake Balkhash development  
 
As shown in Figure 4.1, the water level of the lake has varied considerably, between 340,5 and 
344,4 m in the period 1880 to 2002. 
 
In the 1960s, at the beginning of the recent developments, the water level of the lake varied only 
slightly between 342,7 and 343,0 m above sea level. At a level of 342,0 m the lake covers an area 
of 18 480 km2 and has a total volume of about 106 km3. Starting from 1970 and continuing to 
1987, the water level of the lake sank continuously from 343,0 to 340,7 m. The reasons to this 
very rapid decrease in the water level (natural fluctuation or human impact) are not easy to find. 
We assume, however, that the land development projects and the large-scale extension of 
irrigated agriculture must have contributed significantly. 
 
Assuming average gross water consumption, the inflow into the Balkhash lake was thereby 
diminished by about 2 km3/year as compared to 1970. 
 
According to Kazakhstanian sources, more than two-thirds of the discharge of the Ili River to the 
Lake Balkhash is formed on Chinese territory. In the 1960s, the discharge of the (entire) Ili 
catchments totaled 22,8 km3/year, 17,05 km3 of which were formed on Chinese territory; the 
major part (12,4 km3) was discharged to Kazakhstan, while the remaining 4,6 km3 were 'lost' on 
the Chinese side due to infiltration, evaporation and water consumption. 
 
The discharge of wastewater to the Kazakh part of the Ili river was 0,46 million m3, a decrease of 
6,8 % from that of the previous year. Domestic sewage made up of 62,8 % of the total discharge 
of wastewater and the discharge of domestic sewage chemical oxygen demand was 41,2 % of the 
total discharge, both slightly increasing from the previous year.1 
 
Monitoring and surveys conducted on 60 key sections of 40 major rivers, seven lakes and 
reservoirs in Xinjiang, showed that the quality of water was good in most of the rivers, lakes, and 
reservoirs. The quality of water in 92,4 % of the surveyed 5 195-kilometer river courses reached 
or was better than the criteria of the class-three surface water environmental requirement and 
only 7,6% of the length of the said river courses was polluted. 
 
On the Kazakhstanian side, an additional quantity of 6,4 km3/year of water was formed outside 
the Ili catchment and discharged by tributaries from the Tsungarian Alatau (Karatal, Aksu, Lepsy 
etc.). Half of these water resources (i.e. 3,2 km3/year) eventually reached the Balkhash Lake, the 
remaining 3,2 km3 / year were used by man, again mainly for irrigation purposes. 

                                                 
1 http://www.china.org.cn Geography and natural conditions of Xinijang Region, China 
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More than 180 water reservoirs have been constructed in Kazakhstan (most of them on the 
Balkhash lake watershed), for a total capacity of 88,75 km3. There are 19 large ones, with a 
capacity larger than 0,1 km3 each, accounting for 95% of the total capacity. Most of them are 
multipurpose: hydropower production, irrigation and flood control. The largest reservoirs are: the 
Bukhtarma reservoir on the Irtysh River, with a total capacity of 49 km³; the Kapchagai reservoir 
on the Ili river in the Balkhash basin, with a total capacity of 28,1 km³; and the Chardara 
reservoir on the Syr Darya River at the border with Uzbekistan with a total capacity of 5,7 km³. 
 
In 1992, the total annual water withdrawal in Kazakhstan was estimated at 33,7 km3, of which 
more than 80 % for agricultural purposes. After a regular increase in water withdrawal till the 
mid-1980s, there has been a slight decrease during the last decade, mainly in the agricultural 
sector due to the adoption of water conservation methods, and in the industrial sector, due to the 
decline in the sector since independence. The main source of water is surface water, which is 
used for agriculture, while the domestic sector is supplied by groundwater and desalinated water. 
Groundwater is mainly used in the Irtysh river basin (0,6 km³/year), in the lake Balkhash basin 
(0,5 km³/year) and in the Syr Darya river basin (0,5 km³/year). 
 

Table 4-9 Water use in the IB basin 1 
 
  

The sum of water use in the IB basin 1986              2001 

Indicators km3 
industry  0,43               0,2 

agriculture and irrigation  0,69               0,24 

fish farming  6,79                3 
for municipal and house keeping  0,18                0,03 

water losses  0, 42               0,47 

Total water use  8,51                 4,2 

 
 
 
In 1993, the water within Kazakhstan amounted 6,79 km³/year of agricultural water and 0,46 
km³/year of domestic and industrial wastewater. The main part of the compensated water, about 
6,78 km³/year, flows back to rivers. About 1,57 km³/year is directed to natural depressions, and 
0,27 km³/year is directly re-used for irrigation.   

 
 
 
 
 

                                                 
1 Sourse: Petr, T. 1992. Lake Balkhash, Kazakhstan. International J. Salt Lake Research 1: 21-44 
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4.4.5 Industrial development 1960-2005 years 

4.4.5.1. Kazakh territory 
 
Significant mineral resources create a potential for economic development of the IB basin in the 
Kazakh part. There are deposits of coloured, rare and precious metals, rich reserves of brown 
coals, and also raw materials for construction such as – cement, marble, sand, rubble, clay for 
porcelain manufacture. However, their exploitation is conducted in a poor way and quite often 
with infringements of ecological requirements.  
 
Production in the metallurgical industry, in ferrous and non-ferrous metallurgy is growing. For 
the last years, since 2000, ferrous metallurgy production grew by 4,9 % due to increased 
production of pig iron, steel and sheet grew by 5,4 %. 
 
Non-ferrous metal production grew by 3 %, mostly due to an increase in the production of 
aluminium, unprocessed lead and zinc, blister copper and refined copper. Production of 
aluminium grew by 3,4 % to 1 468 million tons. Production of unprocessed zinc grew by 7,5 % to 
316 515 tons, and lead was up 17,9 % to 157 000 tons. Production of refined copper totalled 445 
230 tons, up 3 % from 2003. Production of blister copper totalled 444 500 tons, up 2,9 %. 
Kazakhstan also produced 9 579 kilograms of gold that decreased by 3 % from 2003, and 707 
516 kilograms of silver, down by 12 %.  
 
The production of electricity grew by 4,6 % from 2003 to 2005. Production of heat power 
decreased by 0,3 % from 2003 due to the drop in production by enterprises in Akmola, 
Aktyubinsk, Almaty, Atyrau, Karaganda, and North Kazakhstan regions, and the city of Almaty.  
 
A special role is played by the megapolis of Almaty. Many branches of industry are developed 
there: machine building, metalworking, light, food, meat and milk industries, household device 
and appliances production and other products. 
 
Among other branches – lead accumulators are produced in Taldykorgan, porcelain in Kapshagai 
and sugar in Borolday and Zhunsugurov towns. Copper-bearing and complex ores constitute an 
important basis for industrial activity in the basin. Among main industries, the Balkhash mining 
and smelting, as well as Tekeli lead-zinc enterprises, may be mentioned. 
 
Despite the availability of regional coal deposits, water and wind resources, the power supply is 
unsatisfactory. Most electricity is provided by Kapshagai hydroelectric station, a variety of power 
stations and the heat power plant (TETz) in Almaty.  

4.4.5.2 Chinese territory 
 
The two most important sectors of the economy in Xinjiang region and China as a whole are 
agriculture and industry, which together employed 80 % of the labour force and produced 72 % 
of GDP in 1990. The two sectors differed in nearly all respects. Technology, labour productivity 
and income advanced much more rapidly in industry than in agriculture. Agricultural output was 
vulnerable to the effects of weather, while industry was more directly influenced by political 
upheavals. The organization of industry was based on state and collective ownership, planning, 
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and wage labour, while that of agriculture was built around household farming, self-reliance, and 
market incentives.  
 
Industry: In 1990, the industry employed about 17 % of the labour force, but produced more 
than 46 % of the gross national product (GDP). Industry was the fastest growing sector with an 
average annual growth of 11 % from 1952 to 1985. The industrial development comprised a wide 
range of technological levels; many small handicraft units; many enterprises using machinery 
installed or designed in 1950s and 1960s; a significant number of big, up-to-date plants, including 
textile mills, steel mills, chemical fertilizer plants and petrochemical facilities, but also 
burgeoning light industries producing consumer goods. The industry produces most kinds of 
products made by industrialized nations, but limited quantities of high-technology items. There 
are huge reserves of iron ore in the watershed area and abundant supplies of nearly all other 
industrial minerals. Outdated mining and ore processing technologies are gradually being 
replaced by modern techniques. The Xinjiang province is very famous for its cotton farming. 
 

4.5. Development of future scenarios for the IB basin 
 
In our project, we developed three scenarios. In each scenario we analyzed the past, present and 
future industrial and economic activity, the environmental situation and the social development. 
 
The first of the three scenarios “Business as usual”, assumes that the water inflow from the 
western into the eastern part of the Balkhash lake will shrink from 3,2 to about 1,0 km3/year and 
that the water supply from the Ili river into the western part of the Balkhash will drop off from 
11,8 to 8,9 km3/year. The assumed decline in total water inflow to the Balkhash lake is from 15,0 
km3/year to 10,0 km3/year. The water level of the lake would drop to about 340 m. As a 
consequence, the lake would split into two smaller, separated parts with a total surface area of 
only 11,720 km2, which correspond to just about two-thirds of its original size in the 1960s 
(about 18 000 km2). In this scenario, we discuss a situation, which in 25 years will be worse due 
to the developing economy in the country and also due to the lack of awareness of the different 
stakeholders of the threatening environmental situation in the IB basin. 
 
In Scenario 2, “Non-concerned development with rapid economic growth”, the size of the lake 
area would be reduced even further. The water level would drop to 337,6 m and the remaining 
lake would cover only 6 800 km2, one-third of the original lake size. In this case, we may expect 
similar conditions and effects as being observed in the Aral Sea since the mid-1980s. Here, we 
describe a situation, where there is little concern of the environmental development and also rapid 
economic development. 
 
The third scenario, “Sustainable Scenario” would give an improvement of the present situation in 
the IB basin. 
 
Despite the potential development, which is described in these three scenarios, such effects as the 
“Global Warming” will undoubtedly influence the development for the IB basin. This has, 
however, not been considered in this report. 
 
The Ili, which is the main river entering lake Bakhash receives many tributaries from the high 
mountains of the Zailiyskiy Alatau and Kungey Alatau, situated south of it. Some rivers of 
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Dzhungarskiy Alatau situated north of the River Ili, drain south into it, while others supply water 
directly to lake Balkhash. The river Karatal, which originates on the western slopes of 
Dzhungarskiy Alatau, is the second largest river reaching lake Balkhash. Some of the rivers 
flowing towards lake Balkhash reach it only in spring, due to the seasonal fluctuation in 
discharges and the irrigation demand. The most important changes that affect permafrost and 
glaciers, result from increases in air temperatures and intensification in the hydrological cycle 
that augments summer and winter precipitation, snow cover depth, runoff and summer 
evaporation from the land surface. 
 
A current and further expected drop in the water resources of the Zailiyskiy Alatau and Kungey 
Alatau, such as degradation of glaciers and alpine permafrost, and increase in seasonal soil 
thawing, will promote development of adverse cryogenic processes (thermokrast and thermal 
erosion) and entail adverse phenomena.  
 

 

4.5.1 Comparison and discussion of scenarios and future options 
 
In this chapter, we developed three possible scenarios for the IB basin that were based on statistic 
data and “Kazakhstan 2030” book. These two resources provided us with some useful data to 
show the real consequences of each scenario. 
 
Scenario 1. Business as usual. 
 
The basin contains one fifth of the republic’s population, half of which-countrymen. The active 
population (less Almaty) is 850 000 people. 
 
This scenario is characterized by the following main development trends: the development of 
cities, industry, hydraulic power, construction of roads leads to withdrawal of water and brings 
pollution to it. 
 
As a result of economic activity, a considerable pollution with harmful substances (pesticides, 
heavy metals and others) of all components of the environment, such as soils, water vegetation, 
live organisms, surface and underground water and bottom deposits in the lake Balkhash has 
occurred. 
 
The two major enterprises – JSC Balkhash mining and smelting integrated works (JSC BMSIW) 
and CJSC Plant for nonferrous metals processing (CJSC PNFMP) are still developing their 
activities. BMSIW produces refined copper, gold, rare metals and rolled copper. 
 
With the industrial development, the salt concentration in the lake is above the current 
concentration. The metal pollution of lake Balkhash is also significant, determined by liquid 
wastes production union "Balkhashmed", which annually discharges into the lake up to 0,37 tons 
of copper, 0,43 tons of lead, 0,47 tons of arsenic.  
 
Mining and metallurgical works discharge 422 000 tons of sulphur dioxide and also arsenic to the 
Balkhash atmosphere. 
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The prevailing situation in the IB basin is so bad, that it threatens not only welfare, but also lives 
of people. This is because factories and other social activities dispose large quantities of toxic 
industrial wastes into the environment and the agricultural sector uses large amounts of poisonous 
chemical substances to fight bugs and weeds. Half of the watershed pastures have been 
destroyed, because of expanding deserts. A high percent of crop lands are salted.  

Table 4-10 Scenario 1- Business as usual 
 

  
Scenario 1 Parameters of the lake Units Present time 

         2005          2030 

The lake level m 341,6 340,0 

The volume of the lake Km3 81,4 79,6 

Annual inflow to the lake Km3/year 14,2 9,95 

               Ili river   10,3 8,95 

              Eastern rivers   3,9 1,00 

Production of fish tons 2 800 1 900 

Fish species   18 11 

Surface area of the lake Km2 17 650 9 800 

 
 

 
 
 
 

                                                 
1 Regional population projections for China Interim Report IR-03-042 Approved by 
Günther Fischer, Leader, Land Use Change Project. December, 2003 
 

City or region Present time (inhabitants) Scenario 1, 2030 
Almaty 1 662 200 1 558 200 
Balkhash Region 3 022 600 3 274 000 
Astana 298 700 493 600 
Xinjiang1 1 800 000 4 200 000 
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Figure 4-12 Scenario 1- lake Balkhash size with”Business as usual” 

 
The main industries in the Balkhash region are mainly working with mineral resources and that is 
why IB basin is considered to be very important for the economic development and welfare of the 
country. 
 
There are large seams (beds) of ferrous, sparse and noble metals in the basin. Industries in the 
Region besides its social-economic importance have a negative influence on the environment. For 
example development of the biggest metallurgic combinate would significantly change the 
quality of the environment to the worse, especially for water and air. 
 
The economic potential comprises a developed agriculture with a total of 81 800 km2 of arable 
lands. Natural pastures occupy 65 300 km2 of them. Poultry and pig breeding also take place in 
the basin. There are possibilities for fish farming. Industry is based upon copper bearing and 
polymetallic ores with the Balkhash mining and smelting and Tekeli lead-zinc plants functioning 
here. New mining complexes have been built in the IB basin. There were plans to implement 
modern technologies in the complex, but because of the limited availability of investment capital, 
old equipments were also implemented. 
 
There are many branches of industry developed in the basin: engineering, metalworking, light, 
food, meat and milk industries, manufacturing of home appliances and other types of production. 
The power industry, despite availability of coal, water and wind resources, is still 
underdeveloped, with the Kapshagai hydroelectric station, a number of other hydroelectric 
stations and a thermoelectric power station functioning in Almaty. A net of transport 
communications is developed here. 
 
The Chinese government continues to settle people from the central part of China in the Xinjiang 
Region. The population needs industrial facilities and agricultural land, which consume water and 
puts pressure on the ecosystem. So the situation for the lake is becoming worse. Kazakhstan and 



 

 60 

China are aware of what is going on, but they are not combating the consequences for the lake 
Balkhash in an adequate way in this scenario. The development of the Xinjiang region in China 
leads to a lack of water and the growing population in the region causes the development of a 
third problem - pollution. Annually, big amounts of household and industrial waste are disposed 
of into the river.  
 
The national plan of actions for environmental protection of the Republic of Kazakhstan has 
defined Balkhash region as an ecologically problematic territory and named environmental 
pollution in this region of industries development as one of the biggest ecological problems of the 
country. 
 
 
Scenario 2 Non- conscious development with rapid economic growth 
 
In this scenario, there is non-conscious growth in Kazakhstan. Economy is developing very 
rapidly and it influences the lake very much. It seems that the final price for such economic 
growth will be the desertification of lake Balkhash. 
 
Due to the lower inflow of water, the volume and the size of the lake Balkhash are decreasing and 
the shallow part of the lake is desertificated. 
 
Big investments are placed in the mining and metallurgical works, which emit large quantities of 
sulphur dioxide and arsenic to the atmosphere. The JSC Balkhash mining and smelting integrated 
works (JSC BMSIW) and CJSC plant for nonferrous processing (CJSC PNEMP) are extending 
their activities. So, the salt and metals concentration in the Lake are increasing continuously. Due 
to the increasing activity, the production union “Balkhashmed” increases their liquid waste 
emission to the lake Balkhash, it means that the concentration of heavy metals in the lake exceeds 
safe levels. One of the biggest enterprises in the Balkhash region is planning to build a new plant 
for production of zinc. Also, as part of the country’s metal industry development, there are plans 
to develop a new mining complex at the Fifty Years of October copper deposit that was part of 
the Balkhash copper enterprise.  
 
Hydroelectric power plants have been constructed at Mainakskaya (capacity 350 MW and 300 
MW), Kerbulakskaya (50 MW), resulting in increased water evaporation from constructed dams. 

The leadership of the People’s Republic of China has accelerated full-scale development of 
Western Xinjiang region, which was one of the most underdeveloped regions of the country. The 
transfer of part of the water from the Ili river provides water resources to the rapidly developing 
region, where a growing industry–especially oil–and newly developed and urbanizing areas are 
experiencing an acute water shortage. In addition, an increase in demand for water is linked to the 
significant increase in irrigated agricultural areas for grain and cotton crops in the region. The 
water level is decreasing rapidly in the lake Balkhash and the developing economy of Xinjiang 
Uighur Autonomous Region in China plays a significant role in the water balance of the Ili river.  

Also in China, there is development in hydroelectric power generation. The Xinjiang region is 
predominantly agricultural and pastoral and has rich mineral resources. New mines as well as 
associated industry, such as refineries, ironworks, steelworks, and chemical plants, have been 
established. Other industries include textile (the region produces large quantities of cotton and 
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wool) factories, cement production and sugar refining. Increasing water use and increased 
pollution from China contribute to a crisis situation in the IB basin. 

 A conflict between China and Kazakhstan has emanated, since water is such an essential factor 
of the national program for economic development of the Xinjiang region. There is no effective 
cooperation with China on the amount of water it can use from the Ili river. The lake Balkhash is 
facing a similar development as that of the Aral Sea. 
 
Kazakhstan has realised plans to build a comprehensive extension of the Dzungarian irrigation 
complex. On the Chinese side, a similar plan to extend the existing irrigation areas along the Ili 
river has been effectuated. Moreover, there are also plans for a canal to divert water from the 
Kash, a northern tributary of the Ili, to the industrial complex around Karamay. A second canal is 
planned to divert water from the Keksu, a southern tributary of the Tekes, to supply water via the 
Chajdyk-Gol (Karasar) into the Tarim basin. Furthermore, a total of 15 dams projects are under 
discussion for Tekes, Kunes and Kash, the three main tributaries of the Ili river. 
 
Regarding industrial production in the region, the development is supposed to be fast. There is 
also a rapid development in the agricultural sector, mostly in such sectors as: flour, milk and 
sugar. 
 
Plans to develop completely new types of industry in Kazakhstan, such as glassing, lemon 
acidity, fish and meat canning industries have also been implemented. 
 
As a result of all the activities in the region, the rural population has to use water from open 
reservoirs, with obvious associated risks. An increasing disease level is partly explained by a 
deteriorating water quality. As a result of water shortages, people are forced to leave habitable 
places and find new places, with better living conditions.  
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Table 4-11 Scenario 2 – Non-concerned development with rapid economic 
growth 

 
Scenario 2  Parameters of the lake Units Present time 

         2005          2030 

The lake level m 341,7 337,6 

The volume of the lake Km3 81,4 74,1 

Annual inflow to the lake Km3/year 14,2 5,8 

               Ili river   10,3 4,4 

              Eastern rivers   3,9 1,4 

Production of fish tons 2 800 1 200 

Fish species1   18 8 

Surface area of the lake Km2 17 650 6 800 

 
City or region1 Present time 

(inhabitants) 
Scenario 2, 2030 

Almaty 1662 200 1 900 100 
Balkhash region 3 022 600 2 545 000 
Astana 298 700 497 3002 
Xinjiang 1 800 000 4 800 000 

 
 

 

Figure 4-13 The expected change of the lake surface area in Scenario 2 
 
                                                 
1 Achievements,issues and prospects. Agency for statistics.Kazakhstan 
2 There is no rapid growth or movement to Astana city, Kazakhstan as this city is still developing . 
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Scenario 3 Sustainable Scenario. 
 
The situation with the Balkhash lake is improving. The ecological, economical and social 
conditions are taken into consideration both from the Kazakhstani and the Chinese parts. 
 
Work to control the water cycle in both the western and eastern part of the lake has been initiated. 
Improved technology for water irrigation has been implemented, due to this there is much more 
effective water use.  
 
Negotiations between Kazakhstan and China on cross-border river and water management have 
been established. Mutual inspections of hydro-technical installations are carried out. As a result, 
an agreement between the governments of Kazakhstan and the People’s Republic of China on co-
operation regarding the use and protection of cross-border rivers was signed in Astana. The 
implementation of this agreement gave an opportunity to regulate the hydrological regime in the 
basin. Kazakhstan and China are closely cooperating with making an appropriate decision on 
water quality control and pollution prevention. They signed an agreement about immediate 
notification about natural disasters, facilitation of two-way hydrological information sharing and 
provide data on research projects. 
 
In the energy sector, wind power has been implemented. This was possible, since a trade market 
regarding greenhouse gas emissions within the framework of the Kyoto Protocol was activated. 
The energy development strategy of Kazakhstan has defined the IB basin (up to the year of 2030) 
as a priority area for the construction of small hydroelectric power stations. All these steps have 
resulted in substantial tax and currency incomes for the basin development. 
 
Regarding basic industrial branch development – non-ferrous metallurgy - the IB basin has an 
environmental program that initiated continuous evaluation of industrial impact on ecosystems 
and human health. There will be assessed the consequences of new copper ore field developments 
in the Balkhash region, also to the gold-mining development and Akbakay ore mining and to the 
processing enterprise (GOK). 
 
A new mining complex, which is part of the Balkhash copper enterprise was built, according to 
European Standards; new technologies are used here and waste water treatment fully 
implemented. 
 
Restoration of 211 000 ha of deactivated irrigated land areas has been implemented where wheat, 
rice, beetroot, corn, vegetables and fruit are grown. A significant increase in crop yield has been 
achieved. As new power engineering technologies develop, the new situation allows an 
expansion of water-flooded pastures and forest reserve restoration in river deltas and valleys. A 
stabilization of the hydrological regime of the lake Balkhash and a water quality improvement 
has helped to revive fish spawning places and fishing. Commercial sturgeon breeding has been 
introduced in lakes and farm ponds, as well as valuable fish’s genofund safety program in the 
Balkhash lake itself. 
 
The tourism activity has been much developed in the Balkhash lake. The government of 
Kazakhstan specified tourism as a priority, since it ensures foreign currency inflow, allows 
involving the population and helps develop country infrastructure – road transport, commercial, 
utilities, cultural and medical services. 
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The economic growth in the IB basin is not as fast as in Scenarios 1 and 2, but income is 
distributed rather equally between people. More attention is paid to the environment and to 
education.  Water management is improving. A broad approach to solve the water issues is 
implemented. About 25% of investments are spent on environmental protection are related to 
prevailing water pollution - reconstruction and installation of new sewage treatment.  
Kazakhstan has also initiated a strong co-operation with European countries. 
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Table 4-12 Scenario 3 – Sustainable Scenario 
Scenario 3  Parameters of the lake Units Present time 

         2005         2030 

The lake level m 341,7 342,00 

The volume of the lake Km3 81,4 86,9 

Annual inflow to the lake Km3/year 14,2 14,2 

               Ili river   10,3 10,8 

              Eastern rivers   3,9 3,2 

Production of fish tons 2 800 7200 

Fish species   18 23 

Surface area of the lake Km2 17 650 18 770 

 
City or region Present time (inhabitants) Scenario 3, 2030 
Almaty 1 662 200 1 598 000 
Balkhash region 3 022 600 3 574 600 
Astana 298 700 428 200 
Xinjiang 1 800 000 3 400 000 

 
 

 

Figure 4-14 The development of the lake Balkhash water level 1960-2005 and 
expected future development of water level in the three scenarios 
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5 Discussion 
 
Kazakhstan is a large country, with widely varying natural conditions and a low population 
density. 
 
 Kazakhstan has taken the strategic decision to support sustainable development and the 
corresponding sectoral integration of environmental targets. The realization of this decision has 
started with the building-up of the necessary legal framework and some successes have been 
scored in this regard. Today, the general legal framework is outlined, although in some important 
areas of environmental management, the legal provisions of the former Soviet Union are still in 
force, creating uncertainties as to their applicability to the new social realities. 
 
The lack of Laws regarding Environmental Protection creates many problems, leads to 
inconsistency in the implementation of environmental policies and limits their effectiveness. 
Operational regulations on environmental monitoring, on environmental auditing, on public 
access to information and public participation on procedures for certification and on handling 
emergency situations are of great importance.  
 
In our project, we have tried to describe the real situation for one of the most important water 
resources in Kazakhstan – the Ili Balkhash basin. The watershed of the lake covers not only 
Kazakhstan, but China and Kyrgyzstan as well. The situation is characterized by difficulties in 
finding information, analyzing the situation and in making adequate forecasts for the area. 
 
The IB basin is the one of the biggest lake ecosystems on the earth and represents a unique 
natural complex.  
 
For the last decades, the IB basin has faced serious environmental problems starting in the 1970-s 
with the building of the Kapshagai reservoir. The construction of Kapshagai hydroelectric power 
station created a lot of problems in the delta of the Ili river in the southwestern part of the lake 
Balkhash. The situation is getting worse because the increased Chinese economic activities in the 
catchment area of the basin (the stability of the water balance in the basin depends on the amount 
of water incoming from the Chinese territory). Another important factor is long-term fluctuation 
in the water balance of the basin (Figure 4.1). In the future, global climate change might become 
another important factor. The water level in lake Balkhash has been declining, mostly due to 
evaporation and increased water usage for irrigation along the Ili and Karatal rivers. The gradual 
degradation of the lake ecosystems is being hastened by the construction of hydroelectric 
installations in China to the southeast. There is no downstream river from lake Balkhash. 
Therefore, the lake’s water level is dependent on the balance between evaporation and 
precipitation plus river water inflow. 
 
At the moment, one of the basic challenges is integrated and mutually planned sustainable use of 
water resources in the Ili rives between the Republic of Kazakhstan and Peoples Republic of 
China. Here, it will be very important to improve the management of economic activities that 
presently fail to take into account the natural and ecological limitations of the Ili river resulting in 
pollution and destruction of the basin ecosystems. The Ili river waters have excessive contents of 
sulfates, nitrites, organic compounds, pesticides and heavy metals; their excessive content can be 
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observed in the eastern part of the lake Balkhash as well. The main pollution sources are the 
industrial enterprises, public utilities waste and drain waters. 
 
The main problems of the IB basin are: 
- unsustainable use of water resources, loss of biological resources, degradation of ecosystems; 
- desertification and as a consequence loss of agricultural lands and their productivity; 
- continuing pollution of the waters in the basin by industrial wastes; 
- absence of coherent development goals and a long-term programme for the basin; 
 
The axiom that "it is better to prevent the disaster than to control its consequences" is applicable 
today to lake Balkhash; the ecological problems of the Balkhash region are mostly created 
artificially, by human hands. The main water polluters in the IB basin are industrial, mining and 
refinery enterprises, animal farms and irrigated farming. From the nearly 1 200 major industrial 
plants in Kazakhstan, less than half have functioning pretreatment facilities. Municipal 
wastewater treatment facilities are frequently overloaded or out of order.  
 
The basin contains one fifth of the Kazakh republic population, half of which-active farmers. The 
average education level is low. Besides this, the basin’s general social development lacks behind, 
demonstrated by a low material standard of living (in 2003 financial incomes were 2 358 tenge 
($17,5) per month per person. 
  
Due to the economic decrease after the Soviet collapse, there was a decline in agricultural 
production, resulting in a reduction of working places and a migration of rural population, 
especially young people, to towns and cities. 

 
To show the differences and illustrate the situation, we compared collected data from the time, 
the problem started- i. e. 1970 with the present time. After analyzing the data, we developed three 
scenarios for the possible future in the IB basin. 
  
The first one is “Business as usual”; it was assumed that the watershed area will be developing, 
bringing more pollution. In the first scenario, the Chinese government would continue to settle 
people to the Xinjiang Region, which in turn would have a negative effect on the lake, since 
water use would increase and water pollution would be more severe. As a consequence, the 
Balkhash lake would be divided into two smaller lakes out of one. So, the expected result from 
the first scenario is a worsening of the current situation, which will threaten not only welfare, but 
also people’s lives. Factories would discharge increased amount of toxic materials and agriculture 
use increased amounts of chemicals to fight bugs and weeds. The assumed ecological 
consequences are further expansion of deserts and increased salinization of crop lands. 
 
The second scenario developed is for a so-called non – conscious situation. Here, a rapid 
economic growth was assumed to be combined with a low environmental and social awareness. 
Due to an increased non-conscious water use, the volume and size of the lake would decrease and 
the shallow part of it would be transformed into desert. China would start several new hydro 
installations along the Ili river. Despite hesitations from the Kazakh side, China would not give 
up the rapid development of the upper Ili river basin, because it is one of the main components of 
the national program for economic, development of the Xinjiang province. 
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The delta of the Ili river would collapse and this would negatively influence on the economy and 
environment of the neighbouring regions. 
 
The national plan of actions for the environmental protection of the Republic of Kazakhstan 
would recognise the IB basin as an ecologically problematic territory and one of the biggest 
ecological problems of the country. A catastrophe just like the one that happened to the Aral Sea 
would be expected. 
 
The third scenario is a “Sustainable scenario”, where there is an improvement of the present 
situation in the IB basin. The ecological, economic and social conditions are taken into 
consideration, from the Kazakhstan and Chinese parts. There is also an improvement in the 
technology for irrigation (primitive technology changed to modern), the management is also 
improved. There is an agreement between Kazakhstan and China on the management of the 
transboundary river Ili and this agreement is fully implemented. 
 
From the expected outcomes of the developed scenarios, there is no doubt that the most 
preferable is the third one. It is very questionable, however, whether Kazakhstan and China are 
prepared to take the necessary steps. 
 

5.1 Recommendations for improvement 
 
The most important problem is the law and policy enforcement. There are many regulations 
missing, the law implementation takes long time and still was not implemented fully, the whole 
legal system should be changed and enforced. To improve the situation, an adequate, single 
reference document for the environmental policy implementation is needed. A mechanism for 
regular updating should be agreed and published, including public participation. At present, 
earmarked environmental funds are not necessarily used for environmental purposes. The 
responsibilities of governmental bodies are not clearly defined. Environmental protection and 
natural resource management are two different tasks.  
 
Environmental inspection in Kazakhstan faces many problems: low wages, poorly trained 
inspectors, not enough financial means (they have to travel long distances), and outdated 
technology of laboratories. This situation must be improved to ensure future successful 
environmental management. Firstly, relevant information has to be available; secondly, it needs 
to be used in various ways, of which the preparation of policy scenarios, the monitoring of the 
results of environmental actions and the raising of public awareness are among the most 
important. In Kazakhstan, environmental information is a very weak link in the management 
chain. Environmental monitoring was discontinued in 1997. Available information cannot easily 
be identified. To get access to relevant information is difficult. The solution to these serious 
problems is very urgent and requires the cooperation of all actors and partners in society: 
government, the public, scientists, media, NGOs. 
 
The creation of an information system should be given a high priority. The development should 
begin with an inventory of all relevant environmental databases and publication of their 
information. The complete future system should be based on the resumed environmental 
monitoring of air and water, and the monitoring of protected areas should be extended (i.e. should 
not only cover national parks). Data collected, especially those on emissions to the environment, 



 

 70 

should be given priority in the information system. The information system should include the 
regular dissemination of state-of-the-environment reports, both in the form of hard copies and on 
the web. A time schedule for filling information gaps, like a database on contaminated sites, 
should be established.  
 
Taking into account that the situation in the IB basin can repeat the disaster that has overtaken the 
Aral Sea, it is really necessary to develop a project or program that should include: 
 
- Study of the international experiences, modelling and use of local knowledge in the 
development of IB basin management; 
-  Involvement of interested stakeholders; 
-  Public awareness raising and public participation; 
-  Creation of an administrative body for the basin management; 
-  Elaboration of a basin management plan; 
-  Preparation and implementation agreements for the cooperative basin management; 
-  Establishment of a joint technical secretariat between Kazakhstan and China; 
 
As a platform for the IB basin management system, an Agency should be established for the IB 
basin within Kazakhstan area, including completely or partially the territories of four 
administrative regions. Besides this, the Kazakhstani management system should be integrated 
with the Chinese, through the establishment of a joint management body. 
 
The aim to achieve a sustainable water management in the IB basin can only be reached in active 
cooperation with local power authorities that execute implementation of local and regional 
polices and plans. The establishment of a dialogue between civil society, power structures and 
private companies would further promote the planning and implementing of coordinated 
activities
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Conclusion 
 
The conclusion of our work is that the IB basin represents a unique and very complex water 
resource system that is presently under serious environmental threat. As is evident from the 
graphic (Figure 4.1), lake Balkhash has had an inherent fluctuation of water level without human 
interference, depending on global climate cycles. If we take into consideration also all the 
developed and developing activities, the result can be catastrophic.  
 
The Balkhash lake is seriously threatened by current and planned social activities. The threats 
form a very complex weave of causes and impacts such as: 
 
• Increasing agricultural activity, nurtured by irrigation, resulting in water vaporization and a 

lowered water supply to lake Balkhash, 
• Changing land use, leading to deforestation and decreased retention of water in the basin land, 
• Increasing industrial activity leading to the withdrawal of water for materials processing and 

other process uses and in the end to water pollution, 
• Increasing population and increasing economic standard, leading to increased water use and 

increased pollution, 
• Natural climatic cycles increasingly affected by global warming. 
 
The resulting general impacts in the IB basin have been: a decreased water level and an increased 
salinity in lake Balkhash in the period 1960-1991, accompanied by a general increase in the 
pollution level and increase in water consumption in the basin and in the lake Balkhash. After the 
Soviet Union collapse in 1991, water levels increased again, thanks to decreased water use. At 
the present time, the lake is threatened by a rapidly increasing economic activity both in 
Kazakhstan and in the Xinjiang province of China. This has to be dealt with in a regional 
perspective and with Kazakhstan and the Peoples republic of China as main stakeholders. If the 
problem is not dealt with properly, serious ecological consequences are to be expected. 
 
Other important conclusions from the work are: 
 

1. The existing unsatisfactory regulatory framework is one of the main factors of poor water 
management in the Basin. It is necessary to improve the existing regulatory basis and 
make sure that it does not stand in conflict with other legislative acts. 

 
2. A large number of authorities control and manage the water resources of the basin, but 

their functions are not coordinated with each other. It is necessary (i) to put the task of 
water resources management into the hands of a single organisation and (ii) to upgrade 
the organisational status of the Committee for Water resources.  

 
3. After the collapse of the Soviet Union, a number of objects (e.g. industrial plants, 

agricultural enterprises) have become privatized property and some of the objects still do 
not have an owner. It will be necessary to solve this issue and to identify owners and their 
responsibility. Main water related objects should probably be transferred to state 
governance.  
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4. There is no comprehensive monitoring scheme of water resources use in the IB basin. 
There is therefore an urgent need to improve water monitoring and management in the 
basin, starting with an inventory of existing water resources and possible means of 
management, considering (i) ecological, (ii) economical and (iii) social conditions.  

 
5. A considerable part of the water infrastructure has deteriorated after the collapse of the 

Soviet Union. As an example, most of existing water gauges are out of operation at the 
moment. 

 
6. Underground water pollution is very common in Kazakhstan and in the IB basin and is 

viewed as a factor affecting land desertification, salinization of soil and vegetation and 
reduction of drinking water supply. 

 
7. The biodiversity of the Balkhash region is unique and contains rare types of flora and 

fauna, which are included in the Kazakh Red List. One can observe degradation of flora, 
fauna and land areas due to regulation of river water flow and uncontrolled wastewater 
disposal. This development has to be reversed.  

 
8. Besides improvements suggested above, the basic problem of water management in the IB 

basin cannot be solved without cooperation with China, since it is a key player of the lake 
Balkhash future. This is since the Ili river – the most important water source of the IB 
basin, receives most of its water on Chinese ground. It will be required to improve the 
agreement between Kazakhstan and China, signed in October 2001, for the management 
of the transboundary Ili river. It is also necessary to develop and implement working plans 
for improved water management, in particular for issues regarding water quantity and 
quality.   

 
9. Another key issue of an improved management of the IB basin is the use of the Kapshagai 

reservoir on the Kazakhstan part of the Ili river. Due to the present management scheme 
of the reservoir, the water discharge fluctuates considerably and the water inflow to lake 

Balkhash changes from 100 up to 1500 m
3
/sec, depending on the water release at the 

Kapshagai hydropower plant. It will be necessary to regulate the water discharge from the 
Kapshagai reservoir in a better way - not only based on energy requirements - also 
considering other aspects of water and energy management. It will probably be necessary 
to grant the lake a special status and to acknowledge the need to satisfy the ecological 
water demand of the basin and the lake Balkhash. A new scheme of reservoir operation is 
needed, giving the Ili river an ecologically satisfactory flow throughout the year.  
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10. During our work, we developed three scenarios for the 2030 year. After analyzing the 

scenarios, it was possible to discuss the possible future of lake Balkhash. In the first 
scenario - Business as usual - there would be two smaller lakes out of one as a result of 
decreasing water level and increasing water pollution. According to the second scenario – 
Non-conscious development with rapid economic growth - it would not be possible to 
avoid an ecological catastrophe like the one that happened to the Aral Sea. This scenario 
is the worst one, where lake Balkhash would suffer severely from the economic 
development and almost disappear. The third scenario - Sustainable Development - is the 
one where several positive developments are stimulated and result in a positive situation 
for the IB basin, for the water resources in it and for lake Balkhash. 
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Figure-1 Ili Balkhash basin  
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Figure - 2 Watershed development in Xinijang region 
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Figure-3 Kazakhstan territory 
 
 
 

Figure 3 Population density in Kazakhstan 
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Figure 4 Special protected areas in the Kazakhstan 
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