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FOREWORD

Transboundary waters play a key role in the United Nations
Economic Commission for Europe (UNECE) region. Their ba-
sins cover more than 40% of the European and Asian surface
of the UNECE region and are home to more than 50% of the
European and Asian population of UNECE.

The Second Assessment of Transboundary Rivers, Lakes and
Groundwaters is the most comprehensive, up-to-date overview
of the status of transboundary waters in the European and Asian
parts of the UNECE region. It has been prepared upon request
by the Sixth “Environment for Europe” Ministerial Conference
as an input for the Seventh Ministerial Conference in Astana in
September 2011. It has been carried out under the auspices of
the Meeting of the Parties to the Convention on the Protection
and Use of Transboundary Watercourses and International Lakes
(Water Convention), and under the overall leadership of Finland.

The Second Assessment presents a broad analysis of pressures,
quantity and quality status, transboundary impacts, as well as
responses and future trends of our transboundary water re-
sources. It highlights regional differences, specificities and vul-
nerabilities.

The overall picture that emerges from the Second Assessment
is two-fold.

On the one hand, many efforts have been made to reduce trans-
boundary impacts. The Second Assessment provides evidence
that such efforts are bearing fruit and that in many parts of our
region the status of transboundary waters is improving.

On the other hand, transboundary water resources are still under
great stress as a result of poor management practices, pollution,
overexploitation, unsustainable production and consumption
patterns, hydromorphological pressures, inadequate investment
in infrastructure and low efficiency in water use. The degra-
dation and loss of ecosystems, and in particular wetlands, is a
threat. Competition — and in some cases even conflicts — be-
tween different water uses, often in different riparian countries,
is also a challenge. Climate change impacts are expected to fur-
ther aggravate these problems. The need for stronger water and
environmental governance, sound land management policies
and, above all, integration of sectoral policies so that improve-
ments in water management are not compromised by policies in
other sectors, is as pressing as ever.

With regard to transboundary water cooperation, the message is
also mixed. Globally, the UNECE region is the most advanced
in terms of cooperation on transboundary waters. Almost all
concerned UNECE countries have taken measures to establish
transboundary water cooperation on their shared waters. Much
of this progress has been facilitated by the Water Convention.
However, the level and effectiveness of cooperation varies great-
ly: in some major transboundary rivers, a basin-wide framework
for cooperation is still missing, in other cases, the level of co-
operation is weak and not suited to respond to the complex
challenge of balancing competing interests. These gaps and
weaknesses underscore the importance of the Water Conven-
tion in supporting UNECE countries to improve transbound-
ary cooperation.

The Second Assessment gives prominence to the challenges we
face today and which we have to address together. It also describes
some of the ways in which countries and joint bodies have dealt
with these challenges, providing options for consideration in
other parts of the region. I hope that the Second Assessment will
stimulate Governments, river basin organizations and interna-
tional and non governmental organizations to improve the status
of transboundary waters and related ecosystems.

Jdn Kubi$
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Executive Secretary
United Nations Economic Commission for Europe



PREFACE

In 2003, the Parties to the Water Convention decided to regu-
larly carry out regional assessments in order to keep the status
of transboundary waters in the UNECE region under scrutiny,
to benchmark progress and to provide the basis for continuous
bilateral and multilateral work under the Water Convention.
The Parties to the Convention mandated its Working Group on
Monitoring and Assessment to prepare these assessments.

The First Assessment of Transboundary Rivers, Lakes and
Groundwaters in the UNECE region was released at the Sixth
“Environment for Europe” Ministerial Conference (Belgrade,
October 2007), which requested the Meeting of the Parties to the
Water Convention to prepare a second edition for the Seventh
Ministerial Conference in Astana in September 2011.

While building on the results and lessons learned from the first
edition, the Second Assessment is broader in scope and presents
a number of novel features.

First of all, it has a strong focus on integrated water resources
management (IWRM) and highlights achievements and chal-
lenges in managing waters in an integrated manner on the basis
of the river basin, both at the national and transboundary levels.
Consequently, transboundary surface waters and groundwaters
are assessed together, at the level of the transboundary basins.
The importance of water resources in supporting different eco-
nomic sectors is also highlighted.

Moreover, the geographical scope regarding groundwaters has
expanded. While the First Assessment only covered transbound-
ary aquifers in South-Eastern Europe, the Caucasus and Central
Asia, in the second edition transboundary groundwaters in West-
ern, Central, Eastern and Northern Europe are also assessed. This
has unveiled information gaps and the need for stronger legal and
institutional bases for groundwater management and for better
integration with surface waters.

Legal, institutional and socio-economic issues have a prominent
place in the Second Assessment, given their crucial importance
for transboundary water cooperation. As national frameworks
strongly influence water management and cooperation at the
transboundary level, the Second Assessment also provides infor-
mation on national institutional settings for water management.
The legal basis for transboundary cooperation is also examined:
bilateral and river basin agreements on transboundary waters, as
well as relevant multilateral environmental agreements entered
into by UNECE countries and their neighbours, are inventoried.

IWRM entails an ecosystem approach to water management.
Therefore, specific attention is devoted to ecological issues, no-
tably through the assessment of selected Ramsar Sites and other
wetlands of transboundary importance, prepared by the secre-
tariat of the Convention on Wetlands of International Impor-
tance especially as Waterfowl Habitat (Ramsar Convention) in
close cooperation with experts on those sites. Such assessments
underline the importance of water-dependent ecosystems in
transboundary basins, not least through the various services that
they provide. These case studies also show the interlinkages be-
tween transboundary wetland management and management of
transboundary waters.



The Second Assessment recognizes the threats from climate
change and secks to provide a picture of the predicted impacts on
transboundary water resources, as well as the measures planned
or in place to adapt to climate change. The challenges deriving
from climate change clearly demonstrate the value of long-term
monitoring: only when reliable, consistent time series exist can
the slowly evolving changes be detected, their causes analysed
and the effectiveness of management interventions verified to
guide further policy. Still, in many countries of the region the
commitment to monitoring is not firm.

The UNECE region is highly diverse in terms of availability of
water resources, pressures, status and responses, as well as with
regard to the economic and social conditions that strongly in-
fluence both the pressures on and the status of water resources,
as well as the capacity of countries to implement management
responses. Therefore, the Second Assessment has a strong subre-
gional focus and highlights characteristics and specificities of five,
partly overlapping, UNECE subregions which were defined for
the purposes of the Assessment. The criteria for their delineation
are not based on political boundaries, but rather with a view to
taking into account similarities of water management issues in
the transboundary basins. Yet, even within these subregions big
differences are observed.

The Second Assessment is an example of international coopera-
tion at its best. More than 250 experts from some 50 countries
were involved in its preparation, providing data and information,
and engaging in the exchanges at the workshops. Most remark-
ably, not only the Parties to the Water Convention, but also UN-
ECE members not Parties have contributed to the Second As-
sessment. Moreover, experts from countries outside the UNECE
region and sharing waters with UNECE countries — namely
Afghanistan, China, the Islamic Republic of Iran and Mongo-
lia — also participated in the process. I would like to thank all
the experts for their invaluable contribution. I would also like to
thank the many international and national partners that joined
forces in the preparation of the Assessment: the Global Water
Partnership Mediterranean; the International Water Assessment
Centre (the Water Convention collaborative centre hosted by
the Slovak Hydrometeorological Institute); the secretariat of the
Ramsar Convention; the secretariats of the international com-
missions for the Danube, Elbe, Meuse, Moselle and Saar, Oder,
Rhine, Sava and Scheldt; the Global Resource Information Da-
tabase Europe of the United Nations Environment Programme
(UNEP/GRID-Geneva); and the International Groundwater
Resources Assessment Centre. Finally, I would like to thank the
Governments of Finland, Switzerland, Sweden, Germany, Hun-
gary, the Netherlands and Georgia for their financial support to
the Second Assessment. And last, but not least, my sincere thanks
go to the UNECE secretariat of the Water Convention, in par-
ticular to Annukka Lipponen, coordinator and main author of
the Second Assessment, and to Francesca Bernardini, Secretary
to the Convention. Without their expertise, commitment and
dedication the Second Assessment could not have been realized.

The future economic and social development of the UNECE re-
gion will very much depend on how we manage our waters. All
living organisms are dependent on water. Water is a cornerstone

for societies: water-related ecosystem services are necessary for
agriculture and forestry, but also a precondition for industry and
service activities, as raw material and as a source of renewable
energy. Under growing pressures and demands from all sectors
of society — in particular agriculture, energy, transport, urban
development and tourism — water has become a critical and, in
some cases limiting, factor for sustainable development. Green
economy, today high on the agenda of most countries, can only
be realized when water is recognized as an integral part of all sec-
toral policies, and sound policies and measures for the protection
and sustainable use of this precious resource are in place.

The Second Assessment abounds with information that can serve
as a firm foundation for future efforts towards sustainable growth
in our region. It reviews persistent environmental problems and
emerging issues and it lays out challenges and opportunities to
support informed decision-making on the management of shared
water resources. Its aim is to spur further action by Governments,
river basin organizations and international and non-governmen-
tal organizations to improve the status of transboundary waters
and related ecosystems.

Lea Kauppi

Chair of the Water Convention’s
Working Group on Monitoring and Assessment
Director General of the Finnish Environment Institute
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BACKGROUND

Transboundary waters play a key role in the United Nations Eco-
nomic Commission for Europe (UNECE) region. Their basins
cover more than 40% of the European and Asian surface of the
UNECE region and are home to about 460 million inhabitants
— more than 50% of the European and Asian population of
UNECE. They link populations of different countries, are im-
portant ecosystems and their services are the basis for the income
for millions of people and create hydrological, social and eco-
nomic interdependencies between countries. Thus, their reason-
able and sustainable management is crucial for peoples’ liveli-
hoods and well-being in the whole region.

The UNECE Convention on the Protection and Use of Trans-
boundary Watercourses and International Lakes (Water Con-
vention) promotes cooperation on transboundary surface and
groundwaters and strengthens their protection and sustainable
management. Under the Water Convention, riparian Parties
shall, at regular intervals, carry out joint or coordinated assess-
ments of the conditions of transboundary waters and the effec-
tiveness of measures taken to prevent, control and reduce trans-
boundary impacts. The results of these assessments shall be made
available to the public. The assessment of resources is of funda-
mental importance, as it forms the basis for rational planning and
decision-making.

The Second Assessment of Transboundary Rivers, Lakes and
Groundwaters is the most comprehensive, up-to-date overview
of the status of transboundary waters in the European and Asian
parts of the UNECE region. It has been prepared upon request
by the Sixth “Environment for Europe” Ministerial Conference
as an input for the Seventh Ministerial Conference in Astana in
September 2011. The Second Assessment has been carried out
under the auspices of the Meeting of the Parties to the Water
Convention, under the overall leadership of Finland, with the
Finnish Environment Institute providing technical and substan-
tial guidance to the whole process.

Utilizing data and information provided by national Govern-
ments and river commissions, the Second Assessment presents a
broad analysis of transboundary water resources, pressure factors,
quantity and quality status, transboundary impacts, as well as
responses and future trends. It aims to inform, guide and spur
further action by national and local authorities, joint bodies and
international and non-governmental organizations to improve
the status of transboundary waters and related ecosystems.

A DIVERSE REGION

The Assessment highlights great diversities in the natural availabil-
ity of water resources, pressures, status and responses in the dif-
ferent transboundary basins. Such differences and specificities also
reflect the great economic and social differences within the region,
which strongly influence both the pressures and status of the water
resources as well as the capacity of countries to implement manage-
ment responses.

In the area that extends from the arid parts of Central Asia to the
humid temperate areas of Western Europe and from the Medi-
terranean to the Northern European tundra zone, natural water
availability varies significantly, even though people influence it
through withdrawals, diversions and storage. In addition to the
climate, the seasonal distribution of flow in rivers depends heav-
ily on their sources: the rivers that receive much of the flow from

snow-melt commonly have a pronounced spring flooding period.
In glacier-fed rivers from high mountains the higher flow is bet-
ter sustained well into the summer. Rivers with an important base
flow (groundwater contribution) or with big lakes in their basin
are more stable providers of water. Depending especially on the
catchment characteristics and intensity of rainfall, relatively stable
flow or short-duration flooding may result in rain-fed rivers. The
beds of rivers flowing into desert sinks may be dry for a significant
part of the year. The seasonal water availability situation is further
influenced by climate variability and change. Consequently, the
water management challenges vary in time and space.

MONTHLY DISCHARGES OF SELECTED RIVERS IN THE UNECE REGION
700
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Population density varies greatly in the UNECE region and in
the different transboundary basins: ranging from 300 inhabit-
ants/km? and above for the most populated basins (the Scheldt
and the Rhine) to less than 10 inhabitants/km? in some basins in
Northern Europe and Central Asia.
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Moreover, the diversity of demographic developments is reflected
in the evolution of population trends over time. Between 1960
and 2010, several subregions have experienced considerably high
growth rates: Central Asia, with a more than 145% population
increase; the Caucasus, with a 65% increase; and South-Eastern
Europe, showing a 75% increase. On the other hand, for most
countries in Western and Central Europe, there is a trend to-
wards stable or even declining populations.

The region is also highly diverse with respect to patterns of eco-
nomic development. Some of its countries are among the richest
in the world, while others — particularly those whose economies
have been in transition since the 1990s — are still catching up.
Per capita levels of gross domestic product (GDP) vary widely.
While for the European Union (EU), the average GDP per capita
at prices and purchasing power parities is about 30,000 USD, the
average for countries in Eastern Europe, the Caucasus and Cen-
tral Asia and the Balkans is around a third of that, and for several
countries in the Caucasus and Central Asia the GDP per capita
can be less than a sixth of this figure. Countries with transition
economies experienced a major collapse in economic activity in
the early 1990s. By 2010, two decades after the transition period
began, some of the countries in Eastern Europe, the Caucasus
and Central Asia as well as South-Eastern Europe have increased
their per capita incomes approximately 50% above their 1990
levels. However, the majority has only returned to something
similar to their 1990 level, while a few economies (Georgia, the
Republic of Moldova, Serbia, Tajikistan, and Ukraine) remain 30
per cent or more below that level.

Finally, a factor that has a strong impact on the social and eco-
nomic situations, on water and the environment, and, above all,
on transboundary water cooperation, is the significant number
of past — and in some cases still frozen — political conflicts,
including in the Balkans, the Republic of Moldova and the Cau-
casus, and to a lesser degree in Central Asia.

ADVANCEMENT OF
TRANSBOUNDARY COOPERATION

Compared with other regions in the world, the UNECE region
is the most advanced in terms of cooperation on transboundary
waters. Almost all concerned countries have taken measures to
establish transboundary water cooperation on their shared wa-
ters, have entered into bilateral and multilateral agreements and
have established joint bodies to facilitate transboundary water
cooperation. Much of this progress has been facilitated by the
UNECE Water Convention.

However, the level and effectiveness of cooperation varies in the
region. Transboundary water agreements range from specific
technical ones only covering a part of a basin — e.g. boundary
waters — to broad agreements covering the whole river basin and
addressing a wide spectrum of water management and environ-
mental protection issues.

Also, the competences of joint bodies vary: with time and trust
they tend to expand to include new areas and an increasing en-
vironmental mandate, so as to enable joint bodies and riparian
States to implement the basin approach and the principles of in-
tegrated water resources management (IWRM).

Despite the overall progress, on some major transboundary rivers
there is still a need for an agreement covering the whole basin,
and for a joint body to facilitate basin-wide cooperation. In other
cases, the level of cooperation is weak and not suited to respond
to the complex challenge of balancing competing uses, including
environmental protection needs.

Therefore, the role of the Water Convention to support UN-
ECE countries in their efforts to improve transboundary coop-
eration, progress towards the conclusion of agreements, establish
or strengthen joint bodies and address emerging issues of trans-
boundary cooperation is important. That role will acquire an ad-
ditional dimension with the entry into force of the amendments
opening the Convention to countries outside the UNECE re-
gion, thereby facilitating also the cooperation with non-UNECE
countries sharing waters with UNECE countries.
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CLIMATE CHANGE

Recognizing the threats from climate change, the Second Assess-
ment seeks to provide a picture of the predicted impacts on trans-
boundary water resources, as well as the measures planned or in
place to adapt to climate change.

Climate change impacts will vary considerably across the region
and even from basin to basin. Yearly and seasonal water avail-
ability is projected to change significantly in the coming decades,
and increased precipitation intensity and variability will increase
the risks of floods and droughts. Mountainous areas will face
glacier retreat and reduced snow cover. In Southern Europe, the
Caucasus and Central Asia, climate change is projected to lead to
high temperatures, droughts and water scarcity. In Central and
Eastern Europe, summer precipitation is projected to decrease,
causing higher water stress. In Northern Europe, a general in-
crease in precipitation is projected.

Through the related changes in water resources, these impacts
will have far-reaching effects on society. Economic sectors which
are projected to be most affected are agriculture (increased de-
mand for irrigation), forestry, energy (reduced hydropower po-
tential and cooling water availability), recreation (water-linked
tourism), fisheries and navigation. Serious impacts on biodiver-
sity also loom.

UNECE countries are at different stages of developing and im-
plementing adaptation strategies. But while efforts to plan and
evaluate the options for adaptation at the national level are being
carried out in most of the countries, such efforts are ongoing only
in a few transboundary basins. Downscaling impacts of climate
changes at the basin level is a common challenge.

ECOLOGICAL AND
BIODIVERSITY ISSUES

A major innovation of the Second Assessment is the specific at-
tention devoted to ecological and biodiversity issues, through
the assessment of 25 Ramsar Sites! and other wetlands of trans-
boundary importance.

In spite of important progress made in recent decades in their
protection and management, wetlands continue to be among
the world’s most threatened ecosystems, mainly due to ongoing
drainage, conversion, pollution, and over-exploitation of their
resources. Instead, wetlands should be recognized as a natural
infrastructure essential for the sustainable provision of water re-
sources and related ecosystem services. Using a wetland wisely
means to maintain its ecological character (i.e., the combination
of the ecosystem processes, components and services) through
the implementation of the ecosystem approach. In this respect,
transboundary cooperation is crucial where functional units of
wetland ecosystems stretch across national (or administrative)
borders.

The selected sites in the Second Assessment, which have been
assessed by the Ramsar Convention secretariat in close coopera-
tion with experts on these sites, illustrate different degrees of
transboundary cooperation in managing wetlands. In some cases,
two or even three bordering countries have agreed to cooperate
in the management of their shared wetland. Some Ramsar Sites
included in the assessment have been declared by one country
but extend into the territory of another country where they are
not yet protected. Other Ramsar Sites have been included which
have been designated separately on each side of the border, but
miss a joint official designation as a transboundary wetland to
enable joint management of the ecosystem.

= e T ee el gy
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'Asite included on the List of Wetlands of International Importance under the Convention on Wetlands of International Importance, especially as Waterfowl

Habitat (Ramsar Convention).
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To reflect the great diversities of the UNECE region, the Second Assessment has a strong
subregional focus and highlights characteristics and specificities of five UNECE subregions:
Western and Central Europe; South-Eastern Europe; Eastern and Northern Europe; the

Caucasus; and Central Asia.

These, partly overlapping, subregions were defined for the purposes of the Assessment. The criteria for their delineation are not
based on political boundaries but rather with a view to taking into account similarities of water management issues in the transbound-
ary basins. Yet, even within these subregions big differences are observed.

WESTERN AND CENTRAL EUROPE

Background, water management issues and responses
For historical reasons, also linked to the economic development
around main navigation waterways, transboundary water co-
operation has a long tradition in Western and Central Europe.
Many bilateral, river basin, and lake agreements have existed for
decades, most of them based on the Water Convention. River
commissions for the large river basins and lakes — the Danube,
Rhine, Moselle and Saar, Meuse, Oder, Elbe, Scheldt, Lake Con-
stance and Lake Geneva/Lac Léman — have evolved into very
effective forums of cooperation.

There are many transboundary wetland areas in the subregion,
which is also the most advanced in terms of transboundary coop-
eration in this field: of the 13 officially designated transboundary
Ramsar Sites worldwide, 6 are in Western and Central Europe.

The EU Water Framework Directive (WFD)? has had a very posi-
tive impact and has been a strong driver for promoting IWRM,
in particular through the requirement to develop and publish, by
December 2009, the first River Basin Management Plans, and
to establish programmes of measures. Non-EU countries in the
subregion, Norway and Switzerland, also implement the WFD, or
pursue comparable aims in their approaches to water management.

The underlying causes of water pollution in Western and Central
Europe are diverse and vary considerably across the subregion.
The dominant pressures are agricultural activities, the urban en-
vironment and the legacy of the industrial development history
of the subregion. In some parts of the subregion, landfills, for-
est exploitation, mining, aquaculture and inefficient wastewater
treatment are all causes of water and environmental pollution.

Agricultural activities dominate land use in most of the large
transboundary river basins and constitute a significant pressure
on both the quality and quantity of water resources. Diffuse pol-
lution from nitrogen and phosphorus fertilizers and pesticides re-
mains a major cause of impaired water quality. From the quantity
point of view, the increased abstraction of groundwater for irriga-
tion in southern countries (where agriculture constitutes the larg-
est consumptive user of water) has resulted in a decline in water
levels, salt water intrusion and the drying up of wetlands. Illegal
water abstraction, particularly from groundwater for agricultural
use is still widespread in some countries.

The Urban Wastewater Treatment Directive® and comparable
legislation in non-EU countries have improved, and will further
improve, water quality with respect to nutrients and other sub-
stances. Implementation of these legislations has not only led to
a higher collection rate of wastewaters, but also driven improve-

ments in the level of wastewater treatment over recent years. The
majority of wastewater treatment plants in Northern and Cen-
tral Europe now apply tertiary treatment, although elsewhere in
the EU, particularly in the south-east, the proportion of primary
and secondary treatment remains higher. Thanks to the measures
taken, downward trends in organic and nutrient pollution are ev-
ident in most of the transboundary waters in the subregion; how-
ever these trends have levelled in recent years and eutrophication
remains widespread. Moreover, the discharge of micropollutants
via wastewater treatment plants and diffuse sources constitutes
an emerging challenge for water protection.

In order to reduce industrial pollution, significant efforts have
been made by industries to reduce water use and pollution loads
by recycling, changing production processes and using more ef-
ficient technologies to help reduce emissions to water. Coal and
iron mining remains a major pressure impacting on surface and
groundwaters in some river basins.

Almost all of the transboundary river basins experience hydro-
morphological changes as a major pressure, often extending back
to the industrial development of the subregion. These structural
changes take two main forms — riverbed straightening and main-
tenance to enable navigation, gain exploitable land and prevent
flooding, and the construction of dams for electricity generation,
flood protection, flow regulation or water supply, or combinations
of these objectives. These changes disturb the natural flow and sed-

2Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action in the field of water policy.
3 Council Directive 91/271/EEC of 21 May 1991 concerning urban waste-water treatment.
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iment regime of rivers, hinder the achievement of good ecological
status objectives, destroy habitats for fish and other water organ-
isms and prevent fish migration. As a result, many rivers have been
disconnected from their flood-plains and the hydrological regimes
of many wetland systems have been heavily altered in the past. An
important cause of hydromorphological changes is the hydropower
sector. In 2008, hydropower generated 16% of Europe’s electricity,
and there are currently more than 7,000 large dams in Europe and
a number of large reservoirs. Hydropower has been a particularly
dominant aspect of industrial development in the northern and
Alpine countries. To reduce the impacts of hydromorphological
changes, numerous restoration projects are under way aiming to
restore habitats, river continuity (e.g., to facilitate fish migration)
and biodiversity. The water retention and flood protection func-
tion of flood-plains is also increasingly recognized.

Water availability varies and populations are unevenly distributed
through the subregion and within countries. Water scarcity occurs
widely in the southern parts of the subregion, where demand is
often met by water transfers from other river basins, water reuse
and desalination. Also in the rest of the subregion, large areas are
affected by water scarcity and droughts: a comparison of the im-
pacts of droughts in the EU between 1976-1990 and 1991-2006
shows a doubling of both the area and the population affected.*

Climate change is projected to lead to significant changes in year-
ly and seasonal water availability. Water availability is predicted
to increase generally in the north, whereas southern areas, which
already suffer most from water stress, are likely to be at risk of
further reductions in water availability, with increasing frequency
and intensity of droughts.’ Rising temperatures are expected to
change the seasonal flow distribution of rivers by pushing the

4 Source: The European Environment: State and Outlook 2010. European Environment Agency.
® Source: Impacts of Europe’s changing climate — 2008 indicator-based assessment. EEA-European Commission Joint Research Centre-World Health Organization

(WHO). 2008.
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snow limit in the northern and mountain regions upwards and
reducing the proportion of precipitation which falls as snow. This
will in turn decrease the level of winter water retention and in-
crease winter flows in many rivers.

Furthermore, climate change may induce changes in land use,
agricultural activities and cropping patterns, with rising tem-
peratures resulting in the northward extension of cultivation of
a whole range of crops. Hotter and drier summers are likely to
increase the demand for irrigation, reduce river flows, and reduce
dilution capacity thereby leading to higher pollutant concentra-
tions. Despite these concerns, the subregion seems to have the
capacity to adapt to the impacts of climate change. Many prom-
ising first steps have been taken, notably in several of the major
transboundary basins — the Danube, Rhine and Meuse.

The way forward

Cooperation on shared waters is generally advanced in Western
and Central Europe. However, in transboundary basins where in-
ternational cooperation is less established and joint bodies/river
commissions are less effective, implementation of the WFD has
been limited to the national borders or, at the basin level, has
mostly involved the preparation of separate national plans with-
out real coordination and cooperation. Further efforts are needed
to strengthen cooperation in the implementation of the WFD
in transboundary basins. This is even truer for transboundary
groundwaters, starting from the joint designation of transbound-
ary groundwater bodies.

The legislative framework for water protection is generally well
established across the subregion and its implementation has re-
sulted in a general improvement in the quality of water resources
and the environment in general. Efforts need to be exerted to
attain full compliance with this legislation and longer-term po-
litical and financial commitment will be needed to achieve the
desired environmental objectives, given that a substantial propor-
tion of water resources in the subregion are at risk of not achiev-
ing a good status by 2015, as required by the WFD.

Water scarcity and water conservation are important issues, par-
ticularly in the south where the potential for water depletion and
drought is higher. Better enforcement is required to reduce the
still common illegal abstraction of groundwater. Moreover, poli-
cies and measures to manage water demand — including, e.g.,
water pricing, water reuse and recycling — need to be developed
further and put in place where not yet applied.

Integration of different policies remains a challenge also in the
EU and there is a risk that improvements in water management
are compromised by other sectoral policies. The Swiss agricul-
tural policy and recent reforms of the EU Common Agricul-
tural Policy have resulted in a decoupling of agricultural subsi-
dies from production, and the introduction of cross-compliance
mechanisms to help address environmental concerns. Further
reform of agricultural policies is, however, required to improve
water use efficiency and irrigation practices and to reduce nutri-
ent losses. Implementation of the Renewable Energy Directive®
is likely to increase the cultivation of biofuel crops, which will
result in the release of more nutrients into the environment and
increased use of agrochemicals. Implementation of this Directive
is also likely to increase demand for hydropower generation, with
consequent pressures and impacts on surface waters. Adaptation
policies related to climate change and long-term energy provision
need to be developed to minimize the negative impacts on water

resources and ecosystems, and hence to avoid simply transferring
environmental problems between sectors.

SOUTH-EASTERN EUROPE

Background, water management issues and responses
Transboundary basins cover about 90 per cent of South-Eastern
Europe and more than half of the transboundary waters are
shared by three or more countries. Therefore, effective coopera-
tion is crucial for regional progress on water management issues.

However, transboundary cooperation remains weak, or at best un-
even. Low political prioritization of the issue, financial constraints,
insufficient institutional capacity, weak information exchange and
joint monitoring and, in some cases, conflicting interests between
countries are the major factors behind the slow progress in this
area. The transition to a market-based economy and the pursuit of
economic development have also meant that sustainability-related
issues are given low priority by Governments.

With regard to cooperation on transboundary groundwaters, a
low level of knowledge and understanding about this type of wa-
ter resource is adding to the difficulties of transboundary coop-
eration. Regionally, there seems to be less information available
about aquifers (compared to surface waters), in terms of quantity
and quality. This is particularly true for karst systems, widespread
in the Balkans, for which the delineation of the aquifers bounda-
ries is an additional challenge.

A number of agreements on water resource management and joint
bodies do exist in South-Eastern Europe, but poor implementa-
tion has so far hindered tangible results. At the same time, some
positive examples of transboundary cooperation should be high-
lighted. Cooperation agreements for the Lake Skadar/Shkoder,
Prespa Lakes and Sava River Basin have been established, with
the Sava cooperation proving the most advanced so far, cover-
ing most aspects of water management as well as navigation. An-
other promising example is the initiation of a multi-stakeholder
dialogue process between countries in the “extended” Drin River
Basin aiming to create a sound framework for cooperation in the
whole basin. Also, cooperation in the Danube River Basin is an
example to follow: more than half of the countries in South-East-
ern Europe participate in this effort and can use the experience
gained in this framework for cooperation in other river basins.

At the subregional level, the EU WFD and the UNECE Water
Convention are the two main frameworks that support water
management and cooperation. At the national level, progress in
law-making has been considerable over recent years, with new
laws on water being adopted, or in the process of being adopted,
in a number of countries. Nevertheless, there is still an uneven
level of advancement in the implementation and enforcement of
relevant water legislation across the subregion. While in EU mem-
ber States water resource management is practised at the basin lev-
el pursuant to the WED, IWRM at the basin level has only been

partially adopted in countries that are not EU member States.

Levels of Government investment and financial resources allo-
cated to wastewater treatment and collection systems vary from
country to country: in general, in the areas to the north, in the
Danube Basin, wastewater treatment is more efficient than in
the south, where the risk of water pollution and related health
hazards remain considerable. The major challenge that countries

¢ Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the use of energy from renewable sources.
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face in this regard is the significant level of financial resources
needed. Nevertheless, in several countries, municipal authori-
ties have undertaken measures to improve wastewater treatment.
Also, measures to improve urban waste management and to close
down unauthorized waste disposal sites have been put into place.
However, further effort is necessary in these areas.

Agricultural production remains an important source of income
and employment in South-Eastern Europe. However, current
methods of irrigation and farming across the subregion are placing
increasing pressure on water resources. In the Aegean Sea Basin,
where crop production is significant, low efficiency in agricultural
water use and the loss of water through degraded networks account
for a considerable part of water wastage. Furthermore, the chemi-
cal pollution of water resources, as a result of agricultural activities,
is undermining the quality of waters across the subregion.

Steady growth in the subregion’s manufacturing, mining and hy-
dropower sectors has emerged as a particular environmental chal-
lenge. The uncontrolled, and often illegal, discharge of industrial
wastewater from factories, mines and other manufacturing facili-
ties is a negative consequence of this rapid period of economic de-
velopment and can undermine environmental protection efforts
in the subregion. Past and ongoing mining activities in many

* United Nations administered territory under Security Council Resolution 1244 (1999).

countries also contribute to the release of hazardous substances
into shared water resources. Most importantly, mine-related ac-
cidents, typically resulting from heavy rains and landslides, pose
significant environmental risks.

Alongside problems stemming from industrial and agricultural
pressures, an increase in the burgeoning regional tourism sector
has also placed additional - albeit highly seasonal - stress on water
resources by increased water use, and generated higher levels of
sewage and water pollution.

The extensive hydropower production constitutes another sig-
nificant pressure factor in the subregion. Hydropower is a key
source of energy in South-Eastern Europe, particularly in coun-
tries such as Albania, where it contributes to over 90% of the
country’s energy production, and where it is now a major export
commodity, e.g., in Bosnia and Herzegovina.

The poor management of ageing hydropower infrastructure,
notably dams, have in some cases resulted in flooding. Dam
construction is also a major cause of the hydromorphological
alteration of rivers and can disrupt the flow and the continuity
of aquatic habitats. In addition to dams, the construction of
water regulation structures such a flood protection systems - in
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combination with the abstraction of surface water and ground-
water for agricultural, municipal and industrial use - have in
many cases caused hydromorphological alterations with differ-
ent impacts.

Finally, climate change is an important aspect to be taken into
account for the management of water resources in the subre-
gion. South-Eastern Europe is predicted to become increas-
ingly affected by climate change in numerous ways. Indeed, the
subregion is currently one of the most at risk of water scarcity
in Europe. The Intergovernmental Panel on Climate Change
(IPCC) has predicted decreased amounts of summer rainfall
for the region and an increase in the frequency and severity
of droughts and other extreme weather events. According to
IPCC, 100-year floods are projected to occur less frequently
in large parts of the region. At the same time, the frequency of
flash floods is likely to increase in the Mediterranean because of
the projected increased intensity of rainfall.

The way forward

There is a great potential for sharing the benefits of transbound-
ary waters in South-Eastern Europe. However, the current level
of cooperation is not suited to support such development, to
ensure long-term sustainability or to prevent possible negative
transboundary impacts in most of the basins.

In order to encourage political will and trust among riparian
countries in South-Eastern Europe, more cooperation between
countries and open dialogue between stakeholders is needed.
Enhanced cooperation in the areas of water resource monitor-
ing and assessment with a harmonized approach can be an im-
portant starting point. Joint fact-finding exercises fostering a
common understanding of water issues, and their root causes,
can also create a good basis upon which to build trust and to
develop commonly agreed objectives and solutions.

Regional cooperation is currently facilitated by various initia-
tives; the support from donor countries, the EU and inter-
national organizations, in particular the Global Environment
Facility (GEF), plays an important role (an example is the Pe-
tersberg Phase II/Athens Declaration Process). While support
by international actors is a important driver of change, care
should be taken to ensure there is no duplication of work.

The ownership of countries is also of paramount importance.
While international actors help to initiate cooperation, em-
power institutions and establish coordination mechanisms, the
responsibility remains with the riparian countries to secure the
continuation of efforts and the sustainability of outcomes.

Development plans at the national level should balance the
need for development with the need for the sustainable use of
natural resources and environmental protection. Governments
should take into account both upstream and downstream con-
siderations factoring in, for example, the possible negative
impacts on the surrounding ecosystem and evolving climatic
conditions when planning new dam infrastructure and making
other development plans.

The EU Accession Process has played an important role in call-
ing for the integration of policies and supporting water man-
agement-related investments across the subregion. The trans-
position of EU legislation into national law, as an important
mechanism through which to improve national legal frame-
works, should be continued. Furthermore, the implementation
of the transposed legislation should be strengthened.

However, as the process of approximation to the standards of
the EU in recent years has attracted most of the limited human
resources available in the countries, it has, in some instances,
had adverse effects on transboundary cooperation.

The UNECE Water Convention has a special role to play in
South-Eastern Europe, as it offers a common platform for EU
and non-EU countries, including for exchange, knowledge
transfer and creation of a common understanding. It is also a
useful tool for assisting the implementation of EU water legisla-
tion by non-EU countries. Countries that have not yet done so
should consider accession to the Water Convention.

EASTERN AND NORTHERN EUROPE

Background, water management issues and responses
The majority of the water resources in Eastern and Northern
Europe are of a transboundary nature, with many countries in
the subregion highly dependent on flows generated outside their
boundaries. Such interconnectedness and related vulnerability
empbhasize the importance of good transboundary cooperation.

Most of the existing agreements for transboundary water co-
operation were signed in the late 1990s or in the 2000s, a ma-
jor exception being the Finnish-Russian agreement operating
since 1960s. As the Water Convention has provided the basis
for these agreements, most of them involve the establishment
of joint bodies, which, in many cases, have seen their scope and
mandate expand progressively with time and trust. The need to
take into account the provisions of the WFD, the principles of
IWRM and the obligations under the Water Convention has
also triggered recent revisions and new agreements. However,
on some major transboundary rivers - for instance the Bug,
Daugava, Dnieper and Neman - there is still neither an agree-
ment covering the whole basin nor an established river basin
commission.

In the western part of the subregion, there are well function-
ing cooperation frameworks at the basin level, whereas in the
eastern part, even if in many cases the legal basis for coopera-
tion has been established, transboundary institutions are less
effective and the level of cooperation is lower. The International
Commission for the Protection of the Danube River (ICPDR)
and the Finnish-Russian Commission stand as positive models
for cooperation between EU and non-EU countries.

There are great differences in the water resources management
frameworks in EU countries and their Eastern neighbours. In
EU countries, requirements for the status of water resources
are defined through the environmental objectives of the WFD,
which also sets the schedule of measures to be taken. The obli-
gation to publish by December 2009 the first River Basin Man-
agement Plans has been a strong driver for EU member States
to strengthen water management.

In Eastern Europe — Ukraine and the Republic of Moldova
stand out as examples — the water resources policy empha-
sizes meeting the economic needs of the society. Even if water
management continues to be influenced by the Soviet legisla-
tive and institutional legacy, non-EU countries are progressively
making efforts to align their legislation to EU standards and to
acknowledge the importance of IWRM. But implementation
in practice is limited. National institutional problems remain
to be solved and little coordination and integration between
national organizations involved in the management of water
resources exists, for example, between the agencies managing
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surface waters and groundwaters. Weak institutions and legis-
lation also make the application of IWRM difficult. Another
challenge is the shortage of funding for the water sector: the
preparation of river basin management plans has been mostly
supported by external donors, and monitoring is commonly in-
adequately funded.

As most of the water bodies concerned are shared by EU and
non-EU countries, specific implications for the implementa-
tion of the WFD arise. EU countries are encouraged to jointly
prepare River Basin Management Plans with the non-EU coun-
tries with which they share waters. However, the development

of River Basin Management Plans on the basis of the WFD
across the EU border is not a common practice: for the non-
EU countries it entails many changes in their legislation and
water management practices; and for the EU countries the risk
of not respecting the deadlines of the WFD discourage a strong
engagement of non-EU countries in the process. A remarkable
exception is the Danube River Basin Management Plan which
was jointly developed by EU and non-EU countries in the Dan-
ube River Basin District.

Although an improvement of water quality has been observed
over the past decade, problems persist. Discharges of non-treat-
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ed or insufficiently treated wastewater, municipal and industri-
al, still remains a major widespread pressure factor, in particular
in the eastern part of the subregion. This is particularly critical
for industrial wastewaters with hazardous substances that are
not treated before being discharged into surface waters or are not
pretreated before being discharged into the public sewer systems.

Apart from the lack of sufficient funding for the maintenance
and upgrading of industrial and/or municipal wastewater treat-
ment plants in non-EU countries, there is the need to connect
more people, particularly in rural areas and small towns, to
wastewater and sanitation systems.

In EU member States, the transposition of EU environmental
legislation and the significant investments and infrastructure pro-
jects carried out to renovate existing wastewater treatment plants
and build new ones have contributed to the reduction of the pol-
lution load to surface waters and have had a positive impact on
water quality. Due to the magnitude of this effort, transition-
al periods for compliance with the requirements of the Urban
Wastewater Treatment Directive were granted to many countries
that acceded to the EU in the 2004 and 2007 enlargements.

Agriculture is another pressure factor: as a significant water user
it has impacts on water quantity, and through the use of pes-
ticides, manure and/or nitrogen and phosphorus fertilizers it
has impacts on the quality of surface waters or groundwaters.
Draining of agricultural land has also intensified nutrient emis-
sions from the soil into groundwaters.

Diverse industries operate in the subregion, including food-
processing, pulp and paper, chemical (e.g., oil refining), metal-
lurgical and metal processing industries. Compared with other
sectors, industry is not a big water user due to progress in water
saving, but the industry’s environmental impact depends heav-
ily on the type of industry, the processes used and the efficiency

of wastewater treatment. Heavy metals and hydrocarbons from
industrial wastewater discharges are a concern in a number of
basins. The mining industry can be a pressure factor too, com-
monly with a local impact.

Also, hydromorphological changes impact on water resources,
even though the extent has not been assessed much apart from
the Danube. Infrastructure for flood protection, hydropower
generation and water supply cause river and habitat continuity
interruptions, disconnection of adjacent wetlands/flood-plains,
hydrological alterations and problems of fish migration in
many river basins. A considerable number of future infrastruc-
ture projects are at different stages of planning in the subregion,
and further construction could aggravate hydromorphological
pressures if not managed responsibly.

The above pressures also have an impact on wetlands. Addi-
tional challenges for wetlands in the subregion include: the
reduction of the wetland area by the construction of agricul-
tural polders and fishponds (that reduce biodiversity and alter
natural flow); forestry operations (e.g., drainage, clear-cutting,
replacement of natural communities with monocultures);
peat extraction and associated drainage; agricultural practices
(e.g., transformation of naturally flooded meadows into cul-
tivated lands); abandonment of traditional agricultural lands
and subsequent overgrowing of previously open areas; fires (in
forests, on peat-lands and grasslands). All together, these pro-
cesses lead to degradation of valuable wetland biotopes and the
subsequent loss of biodiversity and certain ecosystem services.
Invasive plant and animal species that out-compete native ones
pose another threat.

Climate change is projected to cause increases in annual run-off
in Northern Europe, and decreases in Eastern Europe. Seasonal
variability of discharge is predicted to increase in Eastern Eu-



12 |

rope, together with drought risk and flood frequencies, with
increasing extremes, both high and low, as well as extended dry
periods. In Northern Europe, IPCC predicts the risk of winter
flooding to increase by 2020s and present day’s 100 year floods
to occur more frequently.

Efforts are being made to address concerns related to climate
change, and the need to develop better intersectoral and inter-
national cooperation is widely acknowledged. Many countries
have adopted or are developing national strategies for climate
change. The 2010 Integrated Tisza River Basin Management
Plan, developed under the framework of the ICPDR, is a good
example of how climate change is being increasingly factored
into water management strategies. Many other initiatives con-
cerning the detailed study of climate change and potential ad-
aptation measures are under way in the subregion, and a num-
ber of research projects, funded in particular by the EU, have
been initiated to improve the knowledge and understanding of
the impacts of climate change as well as the basis for adaptation
and mitigation measures.

The way forward
Much progress has been made in water protection in the subregion,
but much still remains to be done especially in the eastern part.

In order to enhance transboundary cooperation on water man-
agement, greater political will is needed, together with additional
resources. More long-term support for transboundary coopera-
tion should be provided, and efforts to shift away from the cur-
rent trend of ad hoc project approaches should be supported.

Even if the Eastern European countries are not bound by the
WEFD and its objectives and deadlines, it is expected that they
will progressively move towards the implementation of the
WEFD and its principles. The bilateral agreements in the eastern
part of the subregion should be further revised to take into ac-
count provisions of WED.

The creation of River Basin Councils to provide advice to the
respective water management authorities is a commendable
and welcome step forward. These councils should now build
on their progress and look to expand their representation to
include interested parties and experts from non-governmental
organizations, other professional organizations and indigenous
groups. Current limitations on funding could, however, prove a
constraint in this regard.

Despite considerable progress, there is a clear need in the East-
ern European countries to increase the level of national invest-
ment in sewerage systems and wastewater treatment facilities
both for municipal and industrial wastewater. Agriculture
practices also need to be further reviewed and improved, and
a stricter application of good practices to control and reduce
pollution loads is an important area in which more progress
is needed. Access to water and sanitation still needs to be in-
creased, especially in rural areas.

An increase of water demand is expected, especially in the
southern part of the subregion. Thus demand management
measures and control on the abstraction of surface water and
groundwater need to be put in place.

The exchange of data, the harmonization of approaches to wa-
ter management, including monitoring and joint assessments,
still need to be further strengthened, especially in the eastern
part of the subregion. Networks for monitoring transboundary
groundwaters also require further development. While the use

of information technology and geographic information systems
(GIS) in monitoring and data management has rapidly devel-
oped in the northern countries of the subregion, the related
capacities still need strengthening in many countries.

THE CAUCASUS

Background, water management issues and responses
In the Caucasus, a number of unresolved political conflicts and
the legacy of the Soviet era continue to influence the institutional
and legal setting and impact on the management of and coop-
eration over transboundary waters resources. The level of trans-
boundary cooperation between States is still low, and a prevailing
sense of uncertainty and mistrust — if not the total absence of
diplomatic relations - is often a hindrance to the establishment of
effective formal agreements and stable cooperation frameworks
for transboundary waters management.

A number of bilateral agreements have been established, mainly
throughout the 1990s, but in general the implementation of these
agreements remains weak and a lack of political will is proving
detrimental to progress on effective water management, coopera-
tion and information sharing. The absence of stable, long-term
cooperation in the Kura River Basin, the main transboundary
river in the Caucasus, shared by Armenia, Georgia, Azerbaijan,
the Islamic Republic of Iran and Turkey, is the main challenge for
transboundary cooperation in the subregion.

International assistance is moving regional cooperation in the
right direction, particularly in the field of joint monitoring and
assessment, which, following a decline in the early post-Soviet
era, has started to show some improvement.

In general, I'WRM is not applied but there are a number of posi-
tive developments, in particular a progressive approximation to-
wards the WED and other international frameworks, including
the UNECE Water Convention and the Framework Convention
for the Protection of the Marine Environment of the Caspian
Sea. An important driver is the EU Neighbourhood Policy, un-
der which Armenia, Azerbaijan and Georgia signed agreements
committing themselves to bring new environmental laws closer
to EU legislation and to cooperate with neighbouring countries
regarding transboundary water management.

Thus, across the subregion, countries are in the process of gradu-
ally reforming their existing environmental legislation. Recent
examples of advancement include the adoption of a series of
environmental laws in Turkey, stronger enforcement of environ-
mental regulation in Georgia (with a reduction in violations),
and new environmental legislation in Iran which is expected to
reduce impacts on water resources. A move towards more pro-
gressive water legislation is also illustrated by Armenias 2002
Water Code, which refers to, among others, the development of
water basin management plans, introduced since 2005, and an
intersectoral advisory body.

However, economic development is clearly the priority at present
and efforts to improve economic performance have influenced
legislation, including environmental and water legislation.

The natural availability of water in the Caucasus is quite variable,
with abundant resources in the mountainous areas of Georgia
and Armenia and scarcity in Azerbaijan. Growing economic de-
velopment and an increase in population could lead to an in-
crease in both consumptive and non-consumptive water use, and
thus to growing scarcity.
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The agricultural sector constitutes the largest consumer of water
in the Caucasus, also due to substantial water losses (as much as
30 per cent) through inefficient and poorly maintained irrigation
systems. Since 1991, there has been a marked increase in agricul-
tural production and irrigation in some parts of the subregion,
and the over-abstraction of groundwater resources for irrigation
purposes is a problem across the Caucasus. The over-abstraction
of groundwater, coupled with inefficient drainage systems, have
in many cases led to the salinization of soils, especially in more
arid areas, which affects plant growth and yield.

Diffuse pollution from agriculture, viniculture and animal hus-
bandry is also a significant pressure factor in many basins. Water
pollution generated by the agricultural use of pesticides, nitrogen,
phosphorus and other substances is a challenge, including agri-
cultural pollution in irrigation return flows containing residues
of agrochemical waste, pesticides, nutrients and salts. However,
in recent years, the application of fertilizers has been relatively
limited and efforts to minimize the impact of agricultural activi-
ties on water resources are increasingly taking hold in a number
of countries in the subregion.

Organic and bacteriological pollution from discharge of poorly

treated or untreated wastewater is a widespread problem. In par-
ticular, water quality in the Kura Basin has been severely affected.
Wastewater treatment is commonly lacking for municipal waste-
water and investments in wastewater treatment infrastructure are
not enough. Even though many urban areas are connected to
sewerage networks, few wastewater treatment plants have been
set up. In rural settlements, even sewers are often lacking.

There is also room for improvement in solid waste management,
as official landfills are often lacking and pollution from illegal
landfills is a concern. Controlled dumpsites are reported to exert
pressure on water quality, too.

Despite the general decrease in industrial activities since the
1990s, water pollution from the industrial sector remains a sig-
nificant environmental problem, and the efficient management
of industrial wastewater continues to be a challenge for many
countries in the Caucasus. Although the significance of mining as
a pressure factor has substantially decreased in the past 20 years,
the mining of commodities such as copper still generates heavy
metal pollution due to acid drainage from tailing dams.

Water-related infrastructure and development projects are often
seen as key drivers for socio-economic development in the sub-
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region. The construction of weirs, dams, hydropower plants and
related structures for electricity generation, irrigation and water
supply purposes is continuing apace, notably in Georgia, the Is-
lamic Republic of Iran and Turkey. The rise of the hydropow-
er sector in the subregion has raised particular concerns about
changes to the natural river flows and other detrimental impacts
on river dynamics, morphology and the transport of sediments.

Climate change is predicted to have a significant impact on the
subregion, particularly in terms of water scarcity and the drying
up of rivers. Increased summer temperatures have also been pre-
dicted and the variability of flows and the risk of extreme weather
events are predicted to increase. Natural disasters like landslides
and mudflows are perceived as common problems in certain areas
of the Caucasus. Some studies on the impact of climate change
have been carried out for the Caucasus, but actual adaptation
measures are mostly only starting to be considered. Turkey, for
example, developed a “National Climate Change Strategy” in
2009, but the actual implementation of measures is still to be car-
ried out. The Islamic Republic of Iran has also been developing
a national plan for tackling climate change. Yet, in general, little
has so far been done to better understand the potential impacts
of climate change on the subregion.

The way forward

Greater political commitment to transboundary cooperation is
needed to improve the institutional framework and the manage-
ment of transboundary water resources in the Caucasus. The
technical cooperation established under various projects should
evolve in a more long-term, sustainable framework for coopera-
tion to be able to tackle the variety and complexity of problems.

Also, the capacities of national institutions in the field of water
management remain insufficient, and will need further improve-
ment and support to meet the challenges faced by the subregion.

Economic development is clearly a priority for countries in the
subregion, but efforts should be made to ensure that water re-
sources and environmental protection are not overlooked or ne-
glected if the region wants to guarantee its long-term and sus-
tainable growth. In particular with regard to the development
of infrastructure projects, ecological flows have to be considered
to avoid straining relations between co-riparians and to ensure
sustainability of use of the water resources.

This risk of water scarcity experienced downstream and seasonal-
ly/periodically elsewhere calls for an overall improvement in wa-
ter management and irrigation efficiency. Water saving measures,
as well as the conjunctive use of surface water and groundwater,
the reuse of drainage and return waters, should become matters
of priority for Governments in the Caucasus.

In terms of agricultural pollution, tighter regulation and control
of the use of pesticides, fertilizers and other pollutants will not
only reduce the harmful effects on water quality in rivers, but also
improve the potential for reusing return waters.

More comprehensive and collaborative research into the impacts
of climate change is needed at the subregional level. Initiatives
to develop a common understanding of major challenges and to
collate existing knowledge should be developed, and moves to
establish joint or coordinated adaptation strategies should be ac-
celerated.

Donors currently providing financial support to water manage-
ment, monitoring and protection programmes in the subregion

should ensure that their interventions do not overlap or duplicate
each other and that they respond to the priority needs of the
countries in the Caucasus. The impact and progress of funded
activities should be monitored at the national level, and recipient
countries should take responsibility for following up on projects
in the long term.

CENTRAL ASIA

Background, water management issues and responses

In the past 20 years of political transition since the break-up of
the Soviet Union, countries in Central Asia have each created
their own distinct political and economic systems and focused
on their own areas of national priority. Levels of socio-economic
development and the availability of infrastructure and resources
vary greatly from country to country. The uneven political and
economic development and distribution of resources (especially
of fossil fuel reserves and hydropower capacity) has created a
complex and challenging context for cooperation on water re-
sources.

Population growth has been rapid in the past 20 years and has
consequently added additional pressure on water resources. The
population in the Aral Sea Basin, for example, has more than
doubled from 1960 to 2008, to almost 60 million.

Water resources in Central Asia are predominantly of a trans-
boundary nature. Most of the region’s surface water resources
are generated in the mountains of the upstream countries Kyr-
gyzstan, Tajikistan and Afghanistan, eventually feeding Central
Asia’s two major rivers, the Syr Darya and the Amu Darya, which
flow through the downstream countries Kazakhstan, Turkmeni-
stan and Uzbekistan, and are a part of the Aral Sea Basin.

These resources are of critical importance to the subregion’s
economy, people and environment. Due to the arid regional cli-
mate, irrigation water is an indispensable input for agricultural
production. An estimated 22 million people depend directly or
indirectly on irrigated agriculture in Tajikistan, Turkmenistan
and Uzbekistan. Water is also important for energy production:
hydropower covers more than 90% of total electricity needs in
Kyrgyzstan and Tajikistan, and is also an export commodity.

Yet, the subregion does not have an overarching legal framework
for the management and protection of shared water resources.
The legal framework for cooperation on the Amu Darya and Syr
Darya, put into place in the early 1990s, is increasingly consid-
ered to have become outdated, resulting in generally poor imple-
mentation. In the past few years, the agreed arrangements on wa-
ter allocation have not been fully implemented or it has proven
impossible to agree on water allocation. Another shortcoming of
the existing cooperation is that it does not include Afghanistan.
Thus a holistic, rational, equitable and sustainable approach to
the use of transboundary water resources supported by all ripar-
ian countries is lacking. This has resulted not only in tensions
and suspicions over water allocation and energy generation, but
also in social and economic problems, as well as environmental
degradation.

A positive development is the cooperation between Kazakhstan
and the Kyrgyzstan on the Chu and Talas Rivers: the Chu-Talas
Commission,” established in 2006, is an example of a function-
ing joint body under a bilateral agreement. Over the years, the
cooperation in the framework of the Chu-Talas Commission

’The Commission of the Republic of Kazakhstan and the Kyrgyz Republic on the Use of Water Management Facilities of Intergovernmental Status on the Rivers

Chu and Talas.
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has expanded, and such a model has been evoked as a means for
downstream countries to participate in managing dams and other
hydraulic facilities located in upstream countries.

Other positive developments for transboundary cooperation in
the subregion are the recently signed bilateral agreements be-
tween the Russian Federation and China (2008) concerning the
rational use and protection of transboundary waters, and be-
tween Kazakhstan and China (2011) on the protection of the
water quality of transboundary rivers.

On the multilateral level, there seems to be a general problem of
interpretation and application of international law on the sharing
and management of transboundary water resources by Central
Asian countries. The commitment by Turkmenistan to accede
to the UNECE Water Convention is a positive development for
strengthening the international legal framework for water coop-
eration in the subregion.

IWRM is generally weakly applied in Central Asia. However,
during the past decade, national water legislation and the or-
ganization of water resources management have been reformed
in many countries and this development continues. Neverthe-
less, implementation is limited by the lack of resources and the
weakness of institutions. Another major obstacle to an integrated
approach to water resources management is the frequent lack of
intersectoral coordination.

The Soviet legacy of industrial pollution and environmental
degradation remains a problem and is now being compounded
by the modern-day prioritization of national economic develop-
ment and profit. The interests of big business and the needs of
large-scale agricultural and water users still tend to override na-
tional and regional environmental concerns, and the prioritiza-
tion of environmental issues is generally low across Central Asia.

The agricultural sector constitutes the largest (consumptive) wa-
ter user. The reduction of river flows due to excessive irrigation
has contributed to land degradation and desertification, while
the absence of efficient drainage systems has increased soil and
water salinity. There is a pressing need to improve water use ef-
ficiency. Lack of maintenance and damage are common problems
for the irrigation infrastructure in the subregion. Specific water
consumption is high because of losses, evaporation and overwa-
tering. Efforts have been made in many countries to enhance
irrigation systems and their efficiency; however, a shortage of fi-
nancial resources for renovation and maintenance persists.

The Aral Sea catastrophe is the clearest example of the negative
impacts on human health and ecosystems of water over-abstrac-
tion, land degradation and desertification. Once the fourth larg-
est inland lake in the world, the Aral Sea has drastically shrunk
after decades of extensive irrigation and ineffective management
and use of water, losing 80% of its volume. In recent years, both
Kazakhstan and Uzbekistan have put in place measures to miti-



16 |

gate the environmental degradation of the Aral Sea, and the re-
cent increase of the level of the North Aral Sea, thanks to the
Kok-Aral Dam built by Kazakhstan, is an important result. The
intense crop cultivation, water diversions and industrial devel-
opment along the Ili River and in the Lake Balkhash Basin in
general raise concerns that a new environmental disaster may be
looming, with a pattern similar to that of the Aral Sea.

Alongside agriculture, hydropower is an increasingly important
sector in the mountainous countries of Central Asia, where it
generates a large proportion of domestic electricity. Rapid popu-
lation growth over the past 20 years in combination with low en-
ergy prices has increased the demand for energy. Construction of
a number of new dams, mainly for hydropower but also to store
water for irrigation, was initiated in the late 2000s. However,
hydropower generation has placed pressure on water resources
and dam infrastructure disrupts water flow, with consequences
for other uses and ecosystems.

Concerns about the safety of more than 100 large dams and other
water control facilities, located mostly on transboundary rivers,
have grown in recent years. Ageing dams and their inadequate
maintenance, coupled with population growth and development
in flood-plains downstream from the dams, have resulted in in-
creased risks. The inadequate and uncoordinated management
of dams and reservoirs can pose a serious risk of flooding, as il-
lustrated by the failure of the Kyzyl-Agash Dam, in Kazakhstan
in March 2010.

Since 1991, the level of hydrological monitoring, forecasting and
data collection has experienced a significant decline across the
subregion. With the exception of Kazakhstan, where investment
in water monitoring and assessment have increased in recent
years, and the Russian Federation and Uzbekistan, where the
water monitoring networks have been generally well preserved,
the capacity of national authorities to effectively monitor water
resources is low and requires greater investment. A specific chal-
lenge is the monitoring of water quality, which is almost non-
existent in some countries.

Finally, the negative impact of climate change is of mounting con-
cern for the subregion. Despite the limited amount of data made
available thus far, a significant number of predictions stress the
vulnerability of water resources in Central Asia. An increase in air
temperature and a short-term increase in river flows, due to the
melting of glaciers, is one such likely consequence. In the long
term, river flows are predicted to decrease, and the levels of aridity
and evapotranspiration to rise, which would increase irrigation re-
quirements for water and increase the risk of scarcity and droughts.

The way forward

A sustainable solution for cooperation on transboundary waters
in Central Asia will require a careful balance between water use
for irrigation, human consumption, the generation of electricity
and the protection of ecosystems. The willingness of all the ripar-
ian countries to cooperate, establish an open dialogue and com-
promise to find a consensus between their positions is necessary
for agreement. By enhancing transboundary water cooperation,
Central Asian countries can also pave the way for future coop-
eration in other fields like transport, trade, transit and energy,
moving towards building consensus and away from the current
politization and polarization of the water debate.

The recognition by the Heads of Central Asian Governments in
April 2009 of the need to improve institutional and legal frame-
works for regional water cooperation under the umbrella of the
International Foundation for Saving the Aral Sea (IFAS) was a

promising step forward. Yet, its actual and effective implementa-
tion remains a challenge for the future.

The lack of an overarching legal framework for the region contin-
ues to undermine progress and needs to be addressed on the basis
of international law. In particular, the involvement of Afghani-
stan in regional cooperation needs to be considered.

The entry into force of articles 25 and 26 of the Water Conven-
tion is particularly important for Central Asia, as it will allow
accession by countries outside the UNECE region (i.e., in this
subregion Afghanistan, the Islamic Republic of Iran, China and
Mongolia) and contribute to the creation of a common legal ba-
sis for bilateral and multilateral agreements.

The development of transboundary cooperation will need strength-
ened institutions, the crucial one being IFAS. Central Asian States
and the donor community need to undertake serious joint efforts
to increase its capacities, sustainability and effectiveness.

The steps taken under the framework of the EU Strategy for
Central Asia, including the joint approval of a Cooperation Plat-
form on Environment and Water in November 2009, as well as
the activities carried out within the National Policy Dialogues
on IWRM under the EU Water Initiative can contribute to the
exchange of experiences and joint undertakings between EU and
Central Asia countries, with the aim to develop efficient and in-
tegrated management of water resources.

Further efforts are also needed to improve water efficiency, in-
crease effectiveness of irrigation systems - including by repair-
ing and maintaining existing infrastructure - switch to less water
demanding crops and limit the irrigated land area. Such efforts
become even more urgent in the light of the projected increases
in water scarcity.

With the current prioritization of economic development, it is a
serious concern that water-dependent ecosystems get little atten-
tion. Countries need to identify and apply best practices in the
management of water resources and ecosystems, in particular en-
suring minimum environmental flows. Also, more effective land
management policies, such as limiting deforestation and encour-
aging a shift away from unsustainable agricultural and grazing
practices, are needed.

Environmental impact assessments of planned transboundary
projects should be carried out in a more systematic manner, with
involvement of affected countries and populations. This is partic-
ularly relevant for planned hydropower projects in Kyrgyzstan and
Tajikistan. Also, cooperation on the management of reservoirs can
bring benefits by addressing the needs of different sectors; dif-
ferent reservoirs in a cascade can have complementary operating
modes. Developing small-scale hydropower projects, which do
not disrupt water flows and are less damaging to the environment,
could be considered as an option for energy generation.

Transboundary monitoring needs to be significantly strength-
ened, especially that of water quality. Research on groundwater,
which plays a potentially important role in sustaining ecosystems
and limiting land degradation, should also be intensified.

Improved regional cooperation to develop scenarios and adapta-
tion measures for climate change would be beneficial for all coun-
tries. More also needs to be done to ensure that impacts of climate
change are taken into account when national plans for water use
and management are being formulated. Better monitoring of the
status of glaciers and snow reserves in the mountains will provide
indications about how water availability will develop.
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OVERVIEW MAP OF MAIN TRANSBOUNDARY SURFACE WATERS IN WESTERN,
CENTRAL AND EASTERN EUROPE
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TRANSBOUNDARY GROUNDWATERS IN EUROPE
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TRANSBOUNDARY GROUNDWATERS IN THE CAUCASUS
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TRANSBOUNDARY GROUNDWATERS IN CENTRAL ASIA:
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TRANSBOUNDARY GROUNDWATERS IN THE UNECE REGION

NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
1 Grense Jakobselv aquifer NO, RU EEA

2 Pasvikeskeren aquifer NO, RU EEA

3 Neiden aquifer FI,NO EEA

4 Aquifer Anarjokka FI, NO EEA

5 Levajok-Valjok aquifer FI, NO EEA

6 Karasjok aquifer FI, NO EEA

7 Tana Nord FI, NO EEA

8 Preirtysh aquifer KZ,RU Earlier inventories
9 Zaisk aquifer (N, KZ Earlier inventories
10 North-Kazakhstan aquifer Kz,RU Earlier inventories
1 Karatag/North-Surhandarya aquifer T,UzZ Earlier inventories
12 Kofarnihon aquifer T, Uz Earlier inventories
13 Vakhsh aquifer AR T) Earlier inventories
14 Zeravshan aquifer T,UZ Earlier inventories
15 Osh-Aravan aquifer KG, Uz Earlier inventories
16 Almos-Vorzik aquifer KG, UZ Earlier inventories
17 Maylusu aquifer KG, Uz Earlier inventories
18 Sokh aquifer KG, Uz Earlier inventories
19 Dalverzin aquifer T,UZ Earlier inventories
20 Zafarobod aquifer T,UZ Earlier inventories
21 Sulyukta-Batken-Nau-Isfara aquifer KG, 1), Uz Earlier inventories
22 Syr-Darya 1 aquifer UZ, Kz Earlier inventories
23 Naryn aquifer KG, Uz Earlier inventories
24 Chust-Pap aquifer T),UzZ Earlier inventories
25 Kasansay aquifer KG, Uz Earlier inventories
26 Shorsu aquifer T,UZ Earlier inventories
27 Pretashkent aquifer Uz, KZ Earlier inventories
28 Iskovat-Pishkaran aquifer KG, UZ Earlier inventories
29 Chu/Shu aquifer KG, KZ Earlier inventories
30 South Talas aquifer KG, KZ Earlier inventories
31 North Talas aquifer KG, KZ Earlier inventories
32 Zharkent aquifer (N, Kz Earlier inventories
33 Tekes aquifer (N, KZ Earlier inventories
34 Karat aquifer AF, IR Second Assessment
35 Taybad aquifer AF IR Second Assessment
36 Torbat-e-jam aquifer AF, IR Second Assessment
37 Janatabad aquifer AF, IR, TM Second Assessment
38 Aghdarband aquifer IR, TM Second Assessment
39 Sarakhas aquifer IR,TM Second Assessment
40 South-Pred-Ural aquifer KZ,RU Earlier inventories
41 Pre-Caspian aquifer Kz, RU Earlier inventories
Y] Syrt aquifer Kz, RU Earlier inventories
43 Kura aquifer AZ, GE Second Assessment
44 lori/Gabirri aquifer AZ,RU Second Assessment
45 Alazan-Agrichay aquifer AZ, GE Earlier inventories
46 Debet aquifer AM, GE Earlier inventories
47 Agstev—Akstafa/Tavush—Tovuz aquifer AM, AZ Earlier inventories
48 Ktsia-Khrami aquifer AZ, GE Earlier inventories
49 Nakhichevan/Larijan and Djebrail aquifer AZ IR Second Assessment
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NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
50 Leninak-Shiraks aquifer AM, TR Earlier inventories
51 Herher, Malishkin and Jermuk aquifers AM, AZ Second Assessment
52 Vorotan-Akora aquifer AM, AZ Second Assessment
53 Samur aquifer AZ,RU Earlier inventories
54 Sulak Aquifer GE,RU Second Assessment
55 Terek aquifer GE,RU Second Assessment
56 Dobrudja/Dobrogea Neogene — Sarmatian aquifer BG, RO Second Assessment
57 Dobrudja/Dobrogea Upper Jurassic BG, RO Second Assessment
— Lower Cretaceous aquifer
58 South Western Backa/Dunav aquifer HR, RS Second Assessment
59 Northeast Backa/Danube -Tisza Interfluve or HU, RS Second Assessment
Backa/Danube-Tisza Interfluve aquifer
60 Raba shallow aquifer AT, HU Second Assessment
61 Raba porous cold and thermal AT, HU Second Assessment
62 Raba Kdszeg mountain fractured aquifer AT, HU Second Assessment
63 Raabtal aquifer AT, HU EEA checked
64 Lafnitztal aquifer AT, HU EEA checked
65 Pinkatal aquifer AT, HU EEA checked
66 Pinkatal 2 aquifer AT, HU EEA checked
67 Stremtal aquifer AT, HU EEA checked
68 Rabnitztal aquifer AT, HU EEA checked
69 Groundwaterbody Hiigelland Raab West AT, HU EEA checked
70 Groundwaterbody Hiigelland RaabOst AT, HU EEA checked
71 Giinstal aquifer AT, HU EEA checked
72 Group of groundwater bodies Giinser Gebirge Umland AT, HU EEA checked
73 Group of groundwater bodies Hiigelland Rabnitz AT, HU EEA checked
75 Ipoly vélgy/Aldvium Ipla aquifer HU, SK Second Assessment
76 Karstwasser-Vorkommen Karawanken/Karavanke AT, SI EEA checked
77 Ormoz-Sredisce ob Drava/Drava-Varazdin aquifer HR, SI Second Assessment
78 Dolinsko-Ravensko/Mura aquifer HR, SI Earlier inventories
79 Mura aquifer HR, HU Earlier inventories
80 Drava/Drava West aquifer HR, HU Earlier inventories
81 Baranja/Drava East HR, HU Earlier inventories
82 Cernesko- LibeliSko aquifer, Kucnica aquifer AT, SI Second Assessment
83 Kucnica aquifer AT, SI Second Assessment
84 Goricko aquifer HU, SI Earlier inventories
85 Mura — Zala basin/Radgona — Va$ aquifer AT, HU, SI Earlier inventories
86 Kot aquifer HR, HU, SI Earlier inventories
87 Kords — Crisuri holocene, pleistocene transhoundary aquifer  HU, RO Second Assessment
88 Hortobdgy, Nagykunség, Bihar Northern Part HU, RO Second Assessment
89 Koros-valley, Sarrét, shallow/Crisuri aquifer HU, RO Second Assessment
920 Bodrog aquifer HU, SK Second Assessment
91 Slovensky kras/Aggtelek aquifer HU, SK Second Assessment
92 North and South Banat or North and Mid Banat aquifer RO, RS Second Assessment
93 Somes/Szamos alluvial fan aquifer HU, RO Second Assessment
94 Nyirség, keleti rész/Nyirség, east margin aquifer HU, RO Second Assessment
95 Pleistocene-Holocene Mures/Maros alluvial fan aquifer HU, RO Second Assessment
96 Cerknica/Kupa aquifer HR, SI Earlier inventories
97 Kocevje Goteniska gora aquifer, HR, SI Earlier inventories
98 Radovica-Metlika/Zumberak aquifer HR, SI Earlier inventories
99 Bregana-Obrezje/Sava- Samobor HR, SI Second Assessment

100 Bregana aquifer, HR, SI Second Assessment
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NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
101 Bizeljsko/Sutla aquifer HR, SI Earlier inventories
102 Boc aquifer HR, SI Earlier inventories
103 Rogaska aquifer HR, SI Earlier inventories
104 Atomske toplice aquifer HR, SI Earlier inventories
105 Bohor aquifer HR, SI Earlier inventories
106 Orlica aquifer HR, SI Earlier inventories
107 Srem-West Srem/Sava aquifer HR, RS Earlier inventories
108 Posavina |/Sava aquifer BA, HR Earlier inventories
109 Kupa aquifer BA, HR Earlier inventories
110 Plesevica/Una aquifer BA, HR Earlier inventories
1M1 Lim aquifer ME, RS Second Assessment
112 Tara Massif BA, RS Second Assessment
113 Macva-Semberija aquifer BA, RS Second Assessment
114 Stara Planina/Salasha Montana aquifer BG, RS Second Assessment
115 Middle Sarmantian Pontian aquifer MD, RO Second Assessment
116 Paleogene-Neogene terrigenous aquifer BY, UA Second Assessment
17 (Cenomanian carbonate-terrigenous aquifer BY, UA Second Assessment
118 Upper Devonian terrigenous-carbonate aquifer BY,RU Second Assessment
119 Paleogene-Neogene terrigenous aquifer BY, UA Second Assessment
120 Cenomanian terrigenous aquifer BY, UA EEA
121 Upper Proterozoic terrigenous aquifer BY, UA Second Assessment
122 Psou aquifer GE,RU Second Assessment
123 Genevese aquifer FR, CH Second Assessment
124 Rabeljski rudnik aquifer IT, S| Second Assessment
125 Kobariski stol aquifer IT,SI Second Assessment
126 Osp-Boljunec groundwater body IT,SI Second Assessment
127 Brestovica groundwater body IT, Sl Second Assessment
128 Vrtojbensko polje aquifer, (Aquifer system of Gorica-Vipava  IT, S Second Assessment
valley, Alluvial gravel aquifer of Vipava and Soca rivers)
129 Krka aquifer BA, HR Earlier inventories
130 Neretva Right coast aquifer BA, HR Earlier inventories
131 Trebidnjica/Neretva Left coast aquifer BA, HR Earlier inventories
132 Bileko Lake aquifer BA, ME Earlier inventories
133 Beli Drim/Drini Bardhe aquifer AL, RS Earlier inventories
134 Prespa and Ohrid Lake aquifer AL, GR, MK Earlier inventories
135 Skadar/Shkoder Lake, Dinaric east coast aquifer AL, ME Earlier inventories
136 Nemechka/Vjosa-Pogoni aquifer AL, GR Earlier inventories
139 Sandansky-Petrich aquifer BG, GR, MK Earlier inventories
140 Sandansky valley aquifer BG, GR Earlier inventories
141 Petrich valley aquifer BG, MK Earlier inventories
142 Orvilos-Agistros/Gotze Delchev aquifer BG, GR EEA checked
143 Orestiada/Svilengrad-Stambolo/Edirne aquifer BG, GR, TR Earlier inventories
144 Topolovgrad Massif aquifer BG, TR Earlier inventories
145 Pelagonia- Florina/Bitolsko aquifer GR, MK EEA checked
146 Secovlje-Dragonja/Istra aquifer HR, SI Earlier inventories
147 Mirna/Istra aquifer HR, SI Earlier inventories
148 Mirna aquifer HR, SI Earlier inventories
149 Obmogje izvira Rizane aquifer HR, SI Earlier inventories
150 Opatija/Istra aquifer aquifer HR, SI Earlier inventories
151 Rijecina — Zvir aquifer HR, SI Earlier inventories

152 Notranjska Reka aquifer (part of Bistrica-Sneznik in Slovenia) HR, SI Earlier inventories
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NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
153 Novokracine aquifer HR, SI Earlier inventories
154 (etina aquifer BA, HR Earlier inventories
155 Dinaric Littoral (West Coast aquifer) HR, ME Earlier inventories
156 Metohija aquifer ME, RS Second Assessment
157 Pester aquifer ME, RS Earlier inventories
158 Korab/Bistra — Stogovo aquifer AL, MK Earlier inventories
159 Jablanica/Golobordo aquifer AL, MK Earlier inventories
160 Mourgana Mountain/Mali Gjere aquifer AL, GR Earlier inventories
161 Wiedau aquifer DK, DE EEA
162 Moraleja aquifer PT, ES Second Assessment
163 Kanunkankaat aquifer FI, RU Second Assessment
164 Ordovician Ida-Viru groundwater body EE,RU Second Assessment
165 Ordovician Ida-Viru oil-shale basin groundwater body EE, RU Second Assessment
166 Groundwater body D5 EE, LV EEA
167 Groundwater body D6 EE, LV EEA
168 Groundwater body P EE, LV EEA
169 Middle-Lower-Devonian groundwater body (D2-1) EE, LV, LT EEA
170 Middle-Devonian groundwater body (D2) EE, LV,RU EEA
171 Upper-Devonian groundwater body (D3) EE, LV,RU EEA
172 D10/Polotsk and Lansky terrigenous complex BY, LV, LT EEA
of Middle and Upper Devonian aquifer
173 D9/Upper Devonian terrigenous-carbonate complex BY, LV, RU EEA
aquifer, Cenomanian terrigenous aquifer
174 Groundwater body D8 EE, LV,RU EEA
175 Quaternary sediment aquifer BY, LV EEA
176 Groundwater body D4/Upper Devonian v, It EEA
Stipinai LT002003400
177 Upper — Middle Devonian LT001003400 Lv, LT EEA
178 Groundwater body F3 Lv, LT EEA
179 Groundwater body A Lv, LT EEA
180 Aquifer F1/Permian-Upper Devonian v, Lt EEA
181 Aquifer F2/Permian-Upper Devonian Lv, LT EEA
182 Aquifers in Quaternary deposits shared BY, LT Second Assessment
by Belarus and Lithuania
183 Oxfordian-Cenomanian carbonate-terrigenous aquifer BY, LT Second Assessment
184 Mazursko-Podlashi region aquifer BY, LT, PL,RU Earlier inventories
185 Upper Cretaceous aquifer LT, RU Second Assessment
186 Bug aquifer BY, PL Earlier inventories
187 Alluvial Quaternary aquifer shared by Belarus and Poland BY, PL Second Assessment
188 Paleogene-Neogene aquifer shared by Belarus and Poland ~ BY, PL Second Assessment
189 Oxfordian-Cenomanian aquifer shared BY, PL Second Assessment
by Belarus and Poland
190 (ambrian-Vendian Voronka groundwater body EE,RU EEA
191 Ordovician-Cambrian groundwater body EE,RU EEA
192 Tacheng Basin/Alakol (N, Kz Earlier inventories
193 Karaungur KG, UZ Earlier inventories
194 Yarmazar KG, Uz Earlier inventories
195 Chimion-Aval KG, UZ Earlier inventories
196 Nanay KG, UZ Earlier inventories
197 Syr-Darya 2 T),UzZ Earlier inventories
198 Ahangaran T,z Earlier inventories

199 Kokaral T, Uz Earlier inventories
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NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
200 Dustlik T,UZ KZ Earlier inventories
201 Havost T, Uz Earlier inventories
202 Syr-Darya3 T,UzZ Earlier inventories
203 Amudaryia AFT), UZ Earlier inventories
204 Sherabad ™, UZ Earlier inventories
205 RU1 Kz,RU Earlier inventories
206 Xorezm ™, UZ Earlier inventories
207 Amu-Darya Kz, T™, UZ Earlier inventories
208 Ural Kz,RU Earlier inventories
209 RU4 KZ,RU Earlier inventories
210 RU2 Kz,RU Earlier inventories
21 RU3 Kz,RU Earlier inventories
212 Lenkoran/Astara AZ, IR Earlier inventories
213 Daugava BY, LV, LT, RU Earlier inventories
214 Pripyat BY, UA Earlier inventories
215 Siret RO, UA Earlier inventories
216 Prut MD, RO Earlier inventories
217 Dniester MD, UA Earlier inventories
218 Danube-Prut MD, RO, UA Earlier inventories
219 Malko Tarnovo kasrt waterbearing massif BG, TR Earlier inventories
220 Orestiadas System BG, GR, TR EEA checked
221 Evros/Meric GR, TR Earlier inventories
222 Erma Reka BG, GR Earlier inventories
223 Rudozem BG, GR Earlier inventories
224 Smolyan BG, GR Earlier inventories
225 Nastan-Trigrad BG, GR Earlier inventories
226 Systima Doiranis GR, MK EEA checked
227 Systima Axiou GR, MK Earlier inventories
228 Systima Triklariou Kastorias AL, GR EEA checked
229 Systima Pogonianis AL, GR EEA checked
230 Zemen BG, RS Earlier inventories
231 The former Yugoslav Republic of Macedonia - SW Serbia MK, RS Earlier inventories
232 The former Yugoslav Republic of Macedonia - Central Serbia ~ MK, RS Earlier inventories
233 Tetovo-Gostivar MK, RS Earlier inventories
234 Dacian basin RO, RS Earlier inventories
235 Miroc & Golubac RO, RS Earlier inventories
236 Upper Pleistocenesomes alluvial fan HU, RO, RS Second Assessment
237 Danube-Tisza-interflowe/Backa aquifer HU, RS Second Assessment
238 Dunantuili kozéphegység északi rész/ HU, SK Second Assessment
Komarnanska Vysoka Kryha
239 Komarnanska Vysoka Kryha/Dunéntli HU, SK Second Assessment
— kozéphegyséqg északi rész
240 Komarnanska Vysoka Kryha/Dunéntli HU, SK Second Assessment
— kozépheqgyséq északi rész
241 Szigetkoz, Hansdg-Rabca/Podunajska basin, Zitny Ostrov AT, HU, SK Second Assessment
242 Heideboden [DUJ] AT, HU EEA checked
243 (Z_GB_16520 AT, (Z, SK Second Assessment
244 (Z_GB_16410 AT, (Z Second Assessment
245 Flysch triestino IT,SI Second Assessment
246 (arso classico (isontino e triestino): falda freatica IT,SI Second Assessment

sviluppata in ambiente altamente carsificato,
con circolazione per condotte/fessure
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NUMBER NAME/CODE SHARED BY INFORMATION SOURCE
247 Alta pianura isontina TSI Second Assessment
248 Flysch goriziano IT,SI Second Assessment
249 Cividalese IT,SI Second Assessment
250 Canin IT, SI Second Assessment
251 Gail TSI Second Assessment
252 Massicci carbonatici della catena paleocarnica 3 AT IT Second Assessment
253 (atena paleocarnica orientale - Val Canale AT IT Second Assessment
254 Massicci carbonatici della catena paleocarnica 2 AT IT Second Assessment
255 (atena paleocarnica centrale AT IT Second Assessment
256 Massicci carbonatici della catena paleocarnica 1 ATIT Second Assessment
257 Fleons-Cimon AT IT Second Assessment
258 Deep groundwater body — thermal water AT, DE Second Assessment
259 DE_GB_Ei23 DK, DE EEA

260 DE_GB_EFi22 DK, DE EEA

261 DE_GB_3_03 DE, NL EEA

262 Domaine plissé BV Roya, Bévéra FR, IT EEA checked

263 Domaine plissé BV Cenise et Po FR, IT EEA checked

264 (alcaires jurassiques sous couverture du Pays de Gex FR,CH EEA checked

265 (alcaires jurassiques BV de la Jougnena et Orbe FR,CH EEA checked

266 (alcaires et marnes jurassiques chaine du Jura FR,CH EEA checked

267 (alcaires jurassiques chaine du Jura - BV Doubs FR, CH EEA checked

268 Pliocéne de Haguenau et nappe d’Alsace FR, DE, CH EEA

269 Grés vosgien en partie libre FR, DE EEA

270 Greés vosgien captif non minéralisé FR, DE EEA

271 Grés du Trias inférieur du bassin houiller FR, DE EEA

272 Grés du Lias inférieur d'Hettange Luxembourg FR, BE, LU EEA

273 cks_0200_gwl_1 BE, NL EEA

274 Socle du Brabant BE, FR EEA

275 (alcaires de I'Avesnois BE, FR EEA checked

276 Sables du Landenien d'Orchies BE, FR EEA

277 cvs_0160_gwl_1 BE, FR, NL EEA

278 Sables du Landenien des Flandres BE, FR, NL EEA

279 Zout grondwater in ondiepe zandlagen BE, NL EEA

280 Domaine plissé Pyrénées axiales et alluvions IVair AD, FR, ES EEA checked

281 Vegas Bajas PT, ES Second Assessment
282 Ciudad Rodrigo PT, ES Second Assessment
283 LOW MINO PT, ES Second Assessment
284 [EGBNI_NB_G_007 IE, GB EEA

285 [EGBNI_NW_G_028 IE, GB EEA

286 [E_NW_G_082 IE, GB EEA

287 [E_NW_G_082 IE, GB EEA

288 [EGBNI_NW_G_048 IE, GB EEA

289 [EGBNI_NW_G_050 IE, GB EEA

290 Quaternary sediment aquifer LV, LT Second Assessment

Note: The inventory of transhoundary groundwaters is based on different sources of information. “EEA checked” information derives from the reporting by EU member States under the WFD which has been processed by EEA but
not fully quality assured by the time of publication. “EEA”information was submitted to the EEA under the WFD but has not been processed by EEA. “Earlier inventories”information is based on the inventories carried out by the
International Network of Water-Environment Centres for the Balkans for South-Eastern Europe in 2008, the one carried out by UNESCO and IGRAC in 2009 for the Caucasus and Central Asia, and the ones carried out under the
Water Convention in 2007 (First Assessment) and in 1999.“Second Assessment” refers to information that was provided by countries in the process of preparation of the Second Assessment.

Because of the large number of individual groundwater bodies (GWB), they have in some cases been grouped to form sets of GWBs.
The locations and extent of a number of aquifers are only approximate because the information provided by the countries was limited.
Numbers in bold in the maps indicate groundwaters assessed in the present publication.






30 |

OBJECTIVES

The Second Assessment has been developed under the auspices
of the United Nations Economic Commission for Europe (UN-
ECE) Convention on the Protection and Use of Transboundary
Watercourses and International Lakes (Water Convention). The
Water Convention fosters sustainable management of shared wa-
ter resources through stable and predictable cooperation. An im-
portant obligation for Parties to achieve the Convention’s aims is
to carry out, at regular intervals, joint or coordinated assessments
of the conditions of transboundary waters and the effectiveness
of measures taken to prevent, control and reduce transboundary
impacts of their activities. Indeed, accurate assessments of the
status of water resources, and the nature and magnitude of water
problems, are essential for preparing proper policy actions at the
local, national and transboundary levels.

The main objective of the Second Assessment is to provide an
up-to-date overview of the state of transboundary waters and to
identify joint priorities and challenges. This will improve the un-
derstanding of the problems and strengthen the knowledge base
for identification and implementation of appropriate manage-
ment measures to reduce transboundary impacts and improve
the status of transboundary waters. The Second Assessment is
intended to serve as a tool to inform, guide and stimulate further
action by Governments, river basin organizations, the interna-
tional community, including donors, and concerned non-gov-
ernmental organizations.

Furthermore, the process of preparing the Second Assessment
supported exchange of information on the status of waters and
the management measures in place or planned. It allowed ripar-
ian countries to discuss and highlight needs in transboundary co-
operation. The process of preparation of the Second Assessment
included a series of subregional workshops which were important
events to build capacity in the different countries and subregions
and to promote transboundary dialogue and exchange. Also, sub-
mitting data for the Second Assessment provided the countries

THE WATER CONVENTION

with an opportunity for self-assessment of water problems, avail-
able policies and management responses.

A joint assessment is also important to progressively harmonize
approaches. This is all the more important in the transboundary
context and in a region as broad as the UNECE one, where meth-
ods for water assessment and classification differ greatly between
States — and not only between European Union (EU) members
and non-EU countries. In order to reach a common understand-
ing about the status of shared waters, the existing trends and the
actions needed to improve the situation, the availability of reli-
able and comparable information is of the utmost importance.
The preparatory process for the Second Assessment allowed for
a discussion of the existing differences in monitoring and assess-
ment systems, the deriving problems regarding comparability of
data and the lessons learned from those riparian countries which
have harmonized or made compatible their monitoring and as-

sessment systems .

The Water Convention’s central aim is to strengthen measures at the, national and transboundary levels to protect and ensure the
quantity, quality and sustainable use of transboundary water resources — both surface waters and groundwaters. The Conven-
tion takes a holistic approach, based on the understanding that water resources play an integral part in ecosystems as well as in
human societies and economies. Its commitment to integrated water resources management (IWRM) replaces an earlier focus
on localized sources of pollution and management of separate components of the ecosystem. The Convention requires countries
to fulfil certain obligations, from observing general principles to implementing concrete actions. These include:

* To prevent, control and reduce adverse transboundary impacts on the environment, human health and

socio-economic conditions;

* To manage shared waters in a reasonable and equitable manner using the ecosystem approach and guided
by the precautionary principle and the polluter-pays principle;

e To preserve and Iestore ecosystems;

* To carry out environmental impact assessments, draw up contingency plans, set water-quality objectives

and minimize the risk of accidental water pollution.

The Convention requires Riparian Parties (Parties bordering the same transboundary waters) to enter into specific bilateral or
multilateral agreements and to create institutions — joint bodies such as river and lake commissions — to meet these responsi-
bilities. Riparian Parties also have other specific obligations. For example, they shall establish and implement joint programmes
for monitoring the conditions of transboundary waters and, at regular intervals, carry out joint or coordinated assessments of
the condition of transboundary waters and the effectiveness of measures taken to prevent, control and reduce transboundary
impacts. Riparian Parties shall make the results of these assessments available to the public.
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SCOPE

The Second Assessment follows in the line of the First Assess-
ment (produced in 2007) and responds to the decision by Parties
to the Water Convention to regularly develop regional assess-
ments in order to maintain the status of transboundary waters
in the UNECE region under scrutiny, benchmark progress and
provide the basis for continuous bilateral and multilateral work
under the Convention.

At the same time, the Second Assessment addresses information
gaps and shortcomings of the First Assessment and is broader in
scope. The following features distinguish the Second Assessment:

* It has a strong focus on IWRM; it highlights achievements
and challenges in managing waters in an integrated way on
the basis of the river basin, both at the national and trans-
boundary levels.

* Consequently, transboundary surface waters and groundwaters
are assessed together, at the level of the transboundary basins.

*  Moreover, the geographical scope has expanded. While the
First Assessment only covered transboundary aquifers in
South-Eastern Europe, the Caucasus and Central Asia, in
the second edition transboundary groundwaters in Western,
Central, Eastern and Northern Europe are also assessed.

* Legal, institutional and socio-economic issues are high-
lighted, given their crucial importance for transboundary
water cooperation. As national frameworks for water man-
agement strongly influence management and cooperation at
the transboundary level, the Second Assessment also provides
information on national institutional settings for water man-
agement (annex I). The legal basis for transboundary coop-
eration is also examined: bilateral and river basin agreements
on transboundary waters, as well as relevant multilateral en-
vironmental agreements entered into by UNECE countries
and their neighbours, are inventoried (annexes II and III).

e I'WRM also entails an ecosystem approach to water manage-
ment. Therefore, specific attention is devoted to ecological
issues, notably through the assessment of selected Ramsar
Sites! and other wetlands of transboundary importance. Such
assessments underline the importance of water-dependent
ecosystems in transboundary basins, not least through the

various services that they provide. They also show the link-
ages between transboundary wetland management and man-
agement of transboundary waters.

* The Second Assessment recognizes the threats from climate
change and seeks to provide a picture of the predicted im-
pacts on transboundary water resources, as well as the meas-
ures planned or in place to adapt to climate change.

e The UNECE region is greatly diverse in terms of natural
availability of water resources, pressures, status and responses,
as well as with regard to the economic and social conditions
that strongly influence both the pressures on and the status
of water resources and the capacity of countries to implement
management responses. Therefore the Second Assessment
has a strong subregional focus and highlights characteristics
and specificities of five UNECE subregions: Western and
Central Europe; South-Eastern Europe; Eastern and North-
ern Europe; the Caucasus; and Central Asia. These, partly
overlapping, subregions were defined for the purposes of the
Assessment. The criteria for their delineation are not based
on political boundaries but rather with a view to taking into
account similarities of water management issues in the trans-
boundary basins. Yet, even within these subregions big differ-
ences are observed.

Assessments of transboundary surface waters and groundwaters are
structured according to the main discharge basins of regional seas.

The assessments of transboundary river basins include a descrip-
tion of the general characteristics of the basin, their hydrology
and hydrogeology; pressures on the quantity and quality of water
resources; the status of the transboundary waters; transboundary
impacts; responses, including transboundary cooperation; and
future trends. The approach generally follows the Driving Forces,
Pressures, State, Impact, Responses (DPSIR) framework? adopt-
ed by the European Environment Agency (EEA) and broadly
used under the Water Convention.

The Ramsar Site assessments also roughly follow the DPSIR
framework, in a somewhat adapted form. The general descrip-
tion of the wetland area is followed by a description of the main
ecosystem services, cultural values and biodiversity values; pres-
sure factors; transboundary impacts and finally by transboundary
wetland management issues.

' A site included on the List of Wetlands of International Importance under the Convention on Wetlands of International Importance, especially as Waterfowl

Habitat (Ramsar Convention).

2See Environmental indicators: Typology and overview. Technical report No. 25/1999. EEA. 1999.
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PROCESS

Building on and expanding from the first edition, the Second As-
sessment has been prepared in close cooperation with the envi-
ronment and water administrations of some 50 countries. Experts
nominated by the ministry of the environment or other ministry
responsible for water resources in each country provided data and
information. Most remarkably, not only the Parties to the Water
Convention but also UNECE members not Parties have contrib-
uted to the Assessment process. Moreover, experts from countries
outside the UNECE region and sharing waters with UNECE
countries — namely, Afghanistan, China, the Islamic Republic of
Iran and Mongolia — also participated in the process.

A key step in the preparation of the Assessment was a series of
subregional workshops, which allowed experts from the different
riparian countries to work together to develop an accurate pic-
ture of all transboundary waters in their subregion — both sur-
face waters and groundwaters — and to discuss common issues
specific to their subregion. The following workshops were held in
the course of preparation of the Second Assessment.

o South-Eastern Europe (18-20 May 2009, Sarajevo, Bosnia
and Herzegovina), organized with the Regional Cooperation
Council, the Global Water Partnership Mediterranean and
the Sava River Basin Commission;

e The Caucasus (8-10 December 2009, Tbilisi, Georgia), or-
ganized with the Ministry of Environment Protection and
Natural Resources of Georgia and the Regional Environmen-
tal Centre for the Caucasus;

*  Eastern and Northern Europe (27-29 April 2010, Kyiv,
Ukraine), organized with the International Water Assessment
Centre (IWAC)— the Water Convention collaborative cen-
tre hosted by the Slovak Hydrometeorological Institute — in
cooperation with the Ministry of Environment of Ukraine
and the Ukrainian State Committee for Water Management;

e Central Asia (13-15 October 2010, Almaty, Kazakhstan),
organized with the Ministry of Environment Protection of
Kazakhstan, IWAC and the Regional Environmental Centre
for Central Asia; and

»  Western and Central Europe (810 February 2011, Budapest,
Hungary), organized with the Ministry of Rural Development
of Hungary, in the framework of the Hungarian EU Presidency.

Information from the workshops was used — in addition to the
written input to the datasheets — in developing an overview of
the situation in each of the subregions, including the main find-
ings, tendencies and conclusions (section III).

The Convention’s Working Group on Monitoring and Assess-
ment was responsible for overseeing the preparation of the Sec-
ond Assessment: at its meetings draft assessment were discussed
and revised by country representatives. Given its broader scope
compared with the First Assessment, and the stronger focus on
IWRM and governance issues, the Convention’s Working Group
on Integrated Water Resources Management was also involved
in the Second Assessment’s preparation. The Second Assessment
was finalized and adopted by the Working Group on Monitoring
and Assessment at its twelfth meeting in Geneva, held from 2 to
4 May 2011, including a special joint session with the Working
Group on Integrated Water Resources Management.

SOURCES OF INFORMATION

The Assessment is essentially based on information submitted
by countries in response to specifically designed datasheets. In
the cases of the rivers Danube, Elbe, Meuse, Moselle and Saar,
Oder, Rhine, Sava and Scheldt, the assessment is derived from
contributions by the secretariats of the respective international
commissions, mostly based on the official reports under the EU
Water Framework Directive (WFD)? and the River Basin Man-
agement Plans.

In addition, the following sources of information were used:

* Information from the Global Runoff Data Centre for average
annual flows;

e Data sets from GlobCover? and from LandScan 2008 Global
Population Database to address gaps in, respectively, land
use/land cover and population information that was not pro-
vided by countries;

* The First Assessment of Transboundary Rivers, Lakes and
Groundwaters published in 2007, the Inventory of Trans-
boundary Groundwaters prepared by the Task Force on
Monitoring and Assessment under the Water Convention
and published in 1999, as well as the 2009 inventory of trans-
boundary groundwaters in the Caucasus and Central Asia
prepared by the United Nations Educational, Scientific and
Cultural Organization (UNESCO) and the International
Groundwater Resources Assessment Centre IGRAC);

*  Geographical information system data on transboundary
groundwater bodies provided by EEA and the European Top-
ic Centre on Inland, Coastal and Marine Waters, based on
reporting by EU member States under the WFD. These data
are in a draft stage and have not been quality assured yet;

*  Reports of the Intergovernmental Panel on Climate Change
and national communications under the United Nations
Framework Convention on Climate Change for climate
change-related issues. Moreover, some replies by Caucasian
countries to a survey conducted by the Water Convention’s
Task Force on Water and Climate in 2008, which explored
countries’ adaptation needs and the measures already under-
taken, were used as complementary information;

* Environmental Performance Reviews undertaken by UN-
ECE for countries in Eastern Europe, the Caucasus and Cen-
tral Asia and other countries with economies in transition;

e The European environment — state and outlook 2010
(SOER 2010), prepared by EEA, in particular the thematic
assessments of “Water resources: quantity and flows” and of
“Freshwater quality”.

The source of information is always indicated in the Second As-
sessment.

® Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a framework for Community action in the field of water policy.
4GlobCover is a product of the European Space Agency delivering global composites and land cover maps using as input a time series of remotely sensed imaging

spectrometer data.
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PARTNERS

Several partners joined forces and contributed to the preparation
of the Second Assessment:

* The Global Water Partnership Mediterranean assisted in the
preparation of the assessment of transboundary rivers, lakes
and groundwaters in South-Eastern Europe, as well as the
summary of major findings for this subregion;

e IWAC assisted with regard to both substantial and practi-
cal areas, in particular through the preparation of pre-filled
datasheets and draft assessments, organization of subregional
workshops and translations.

e The secretariat of the Convention on Wetlands of Interna-
tional Importance especially as Waterfowl Habitat (Ramsar
Convention) prepared the assessments of Ramsar Sites and
other wetlands of transboundary importance in close coopera-
tion with experts on those sites.

THE RAMSAR CONVENTION

¢ The Global Resource Information Database (GRID) office
of the United Nations Environment Programme/Division of
Early Warning and Assessment (UNEP/DEWA/GRID-Ge-
neva) prepared basin maps and accompanying graphs using
various data sources in addition to those referred to earlier;

* IGRAC, working under the auspices of UNESCO and the
World Meteorological Organization and funded by the Gov-
ernment of the Netherlands, prepared the transboundary
groundwaters maps.

The majority of the funding for the Second Assessment was pro-
vided by the Ministry of Foreign Affairs of Finland. Other do-
nors included the Swiss Federal Office for the Environment; the
Swedish Environmental Protection Agency; the German Federal
Ministry for the Environment, Nature Conservation and Nuclear
Safety; the Hungarian Ministry of Rural Development; the Min-
istry of Infrastructure and the Environment of the Netherlands;
and the Ministry of Environment Protection of Georgia.

The Finnish Environment Institute (SYKE) provided technical
and substantial guidance to the whole process.

The Convention on Wetlands was signed in Ramsar, the Islamic Republic of Iran, in 1971 and entered into force in 1975. The
Convention’s mission is the conservation and wise (that is, sustainable) use of all wetlands through local, regional and national
actions and international cooperation, as a contribution towards achieving sustainable development throughout the world.
The Convention uses a broad definition of wetlands that includes swamps and marshes, lakes and rivers, wet grasslands and
peat-lands, oases, estuaries, deltas and tidal flats, near-shore marine areas, mangroves and coral reefs, and human-made sites
such as fishponds, rice paddies, reservoirs and salt-pans.

As of August 2011, the Ramsar Convention has been ratified by 160 countries. These have together designated 1,950 Ramsar
Sites for inclusion in the List of Wetlands of International Importance, covering more than 190 million hectares.’

The official name of the treaty, the Convention on Wetlands of International Importance especially as Waterfowl Habitat,
reflects the original emphasis on the conservation of wetlands primarily as a habitat for water-birds. Since then, the Conven-
tion has broadened its scope to cover all aspects of wetland conservation and wise use. Many of the listed Ramsar Sites concern
wetland ecosystems that are shared between two or three countries. Thirteen of them have been formally designated as Trans-

boundary Ramsar Sites, nearly all of them in Europe.

EXPLANATORY NOTES FOR READING
THE SECOND ASSESSMENT

The Second Assessment includes a number of concepts and ap-

proaches which should be explained for the benefit of the reader.

Transboundary groundwaters — aquifers and in the EU also
groundwater bodies — which are connected with the surface
waters of the basin or located within the basin boundaries are de-
scribed as part of the basin’s assessment. The assessments of those
groundwaters that are either not connected with the surface wa-
ters of the basin — discharging directly to the sea for example—
or for which the connection was not confirmed by the countries,
have been placed at the end of the chapter.

Related to groundwaters, both the term aquifer and groundwater
body occur widely in this report. An aquifer is the established sci-
entific and technical term for a geological formation or material
that is sufficiently porous to store water and permeable enough to

®Data as of July 2011.

transmit water in sufficient quantities that can be economically
exploited.

The widespread use of the term groundwater body is of more
recent origin. Its common usage is derived from the WFD, in
which surface water bodies and groundwater bodies are defined
as water management units within river basins. One of the es-
sential steps for EU member States in their implementation
of the WFD has been to delineate and characterize bodies of
surface water and groundwater. While the European Commis-
sion provided guidance on the methods to be used to delineate
groundwater bodies, there are still variations in national ap-
proaches, partly due to the wide range of geological settings. In
most cases, aquifers are subdivided hydrologically into ground-
water bodies, although there are cases where groundwater bod-
ies contain more than one aquifer. For the Western and Central
Europe subregion, some of the transboundary river basins con-
tain large numbers of groundwater bodies. Where the aquifer
containing them is crossed by a national border, the respective
groundwater bodies on each side may have been designated as
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transboundary, but not always. This could be a political choice,
but even from a hydrogeological point of view, this could be
quite rational.®

Because of the two different types of groundwater units involved,
presenting information in a consistent way in map form at a
suitable scale for the whole region covered by this assessment is

problematic. The difficulties are especially acute for the West-
ern and Central European subregion, and to some extent also in
South-Eastern Europe. Firstly, individual groundwater bodies are
in many locations too small to appear at the selected map scale
and, secondly, there are many areas where boundary rather than
transboundary groundwater bodies have been designated by ei-
ther or both countries, even where it is clear that a major aquifer
traverses the national boundary.

When the information has been sufficient, the transboundary
groundwaters have been classified into four types, which were al-
ready used in the First Assessment and are illustrated in figure 1
below. In some cases the countries sharing the aquifer classified it
differently and then both types are indicated. In some other cases
the countries have provided sketches of the aquifers.

In the tables of total water withdrawal in the basin and with-
drawals by sector, only consumptive water use related to energy
generation was to be included as withdrawal for energy, but some
countries have quoted separately the volume of non-consumptive
diversion of water, which occurs related to, e.g., hydropower gen-
eration.

Information on water quality classification is based on national
assessment systems, which renders comparison between river
basins difficult. Information on the status of water bodies in
basins shared by EU member States refers to the classifications
in accordance with the WFD. In many countries in Eastern
Europe, the Caucasus and Central Asia, the quality status of
waters is described using a Water Pollution Index, which is
defined on the basis of the ratios of measured values and the
“maximum allowable concentration of pollutants for a specific
water use’ (MAC).

FIGURE 1: General conceptual models (types, numbered 1 to 4) according to which transboundary aquifers have been classified in the Second Assessment

Type 1: State border follows surface water catchment and groundwater divide, little

Type 2: Surface water and groundwater divides separate from state border, recharge
in one country, discharge in adjacent.

transboundary groundwater flow.
HoH

country A country B

AV B

Type 3: State border follows major river or lake, alluvial aquifer connected to river,
little transhoundary flow.

Type 4: Large deep aquifer, recharged far from border, not connected to local
surface water and groundwater.

oA

well

A}l
St

STy

— aquifer

®If the national boundary follows cither an elevated watershed recharge area or a major river (types 1 and 3 in figure 1 above), there may be no groundwater flow across
the border, and no requirement for groundwater bodies on each side of the border to be considered as transboundary for joint management purposes. They may be
considered instead as “boundary” groundwater bodies. In practice the groundwater divide may not continually follow the topographic divide, changing seasonally or
over time as a result of pumping, and in such cases there would clearly be a case for joint management of a transboundary groundwater body.
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CHAPTER 1:
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CHAPTER 3:
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CENTRAL ASIA



INTRODUCTION

The subregional assessment of transboundary waters in West-
ern and Central Europe covers transboundary rivers, lakes and
groundwaters shared by two or more of the following coun-
tries: Andorra, Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Hungary, Ireland, Italy, Liechten-
stein, Luxembourg, Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden, Switzerland and the United
Kingdom. The assessment of the individual transboundary
surface and groundwaters in this subregion can be found in
the Chapters 5, 6, 7 and 8 of Section IV (drainage basins of the
Black Sea, Mediterranean Sea, North Sea and Eastern Atlantic,
and Baltic Sea).

Many of these transboundary waters provide vital resources,
and countries are often dependent on flows generated from
outside their borders. Within this subregion, the Netherlands
and Hungary are probably prime examples of this depend-
ence.

For historical reasons, also linked to the economic develop-
ment around main navigation waterways, transboundary co-
operation has a long tradition in the subregion. Many bilat-
eral, river basin and lake agreements have existed for many
years; most are based on the Water Convention.'

The River Rhine is the most intensively used watercourse in
Europe. For many centuries it has been an important shipping
lane, and 800 km of the river from Rotterdam to Basel is navi-
gable. It has also been a source of food and water, and the basis
for human settlement and intensive industrial development on
the banks of the Rhine and its tributaries. The River Rhine
provides drinking water for 30 million of the 58 million peo-
ple who live in the basin, either by direct abstraction (e.g. from
Lake Constance), via riverbank filtration, or filtered through
the dunes between Amsterdam and the Dutch coast.

Since its adoption in 2000, water management in the sub-re-
gion has been dominated by the WFD. Countries have trans-
posed the WED into their own national legislation, and have
been required to follow the implementation timetable set out
in the Directive. The non-member countries in the subregion,

WESTERN AND

CENTRAL EUROPE

Norway and Switzerland, also implement the WFD, or pursue
comparable aims in their approaches to water management.

There are many transboundary wetland areas in the subregion,
which is also the most advanced in terms of transboundary
cooperation in this field: in some cases, two or even three bor-
dering countries cooperate in managing a shared wetland. Of
the 13 officially designated transboundary Ramsar Sites world-
wide, 6 are in Western and Central Europe. Four of these have
been covered in the Second Assessment. This Assessment also
includes additional Ramsar Sites which have been declared by
one country, but extend into the territory of another country
where they are not yet protected under Ramsar, as well as Ram-
sar Sites which have been designated separately on each side
of the border, but without joint official designation as a trans-
boundary wetland, enabling joint management of the ecosys-
tem. Besides the Ramsar Sites included in this Assessment,
Central and Western Europe holds more than 30 transbound-
ary wetlands for which at least one side of the border has been
designated under the Ramsar Convention. This underlines the
need for transboundary cooperation, as management decisions
often impact several countries, and the numerous services pro-
vided by the wetlands extend far beyond a country’s boundary.
In addition to protection under Ramsar, many wetland areas
in the region are protected under national and EU legislation,
especially under Natura 2000.

LEGAL, POLICY AND INSTITUTIONAL
FRAMEWORKS FOR TRANSBOUNDARY
WATER MANAGEMENT

Under the overall umbrella of the WFD, other related legisla-
tion target specific waters, activities or groups of pollutants.
The Urban Wastewater Treatment Directive? (UWWTD) and
the Nitrates Directive® have both improved, and will further
improve, water quality with respect to nutrients and other
substances. The chemical quality of Europe’s surface waters is
addressed by the recently established Environmental Quality
Standards Directive,* a daughter directive of the WFD which
defines annual average and maximum allowable concentration
limits for a wide range of pollutants, known as priority sub-

! Information on the existing agreements for transboundary water cooperation can be found in annex II.

2 Council Directive 91/271/EEC of 21 May 1991 concerning urban waste-water treatment.

2 Council Directive 91/676/EEC of 12 December 1991 concerning the protection of waters against pollution caused by nitrates from agricultural sources.
*Directive 2008/105/EC of the European Parliament and of the Council of 16 December 2008 on environmental quality standards in the field of water policy,
amending and subsequently repealing Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/

EC of the European Parliament and of the Council.
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stances. Another WFD daughter directive focuses on ground-
water.” The Bathing Water Directive® aims to protect the health
of the public using Europe’s inland and coastal bathing waters.
The Flood Risk Management Directive’ aims at improving
flood prevention and flood damage reduction in river basins.

As a result of the emphasis given in the WFD, the concept of
IWRM in river basin districts is well established. In particular,
the requirement to develop and publish, by December 2009,
River Basin Management Plans (RBMP), and to establish pro-
grammes of measures by the same date, has been a strong driver
for this approach. Management by river basin is now firmly
established, including involvement of the public.

Moreover, Norway, although not an EU member State, intro-
duced voluntary implementation of the WFD in selected parts
of the country between 2007 and 2009. River Basin Manage-
ment Plans for these sub-districts were adopted by local coun-
cils in 2009, and approved by the national government in 2010.
RBMPs will be prepared for the whole of Norway between
2010 and 2015.8

In the past ten years, Europe has suffered more than 175 ma-
jor floods. Because it was adopted later on, the EU Flood Risk
Management Directive is one cycle behind the WFD. Consid-
eration of water quality in RBMPs is therefore one cycle ahead
of flooding. Clearly it would be more effective if both were
considered together, and, in future, so as to promote integrated
water management, the Floods Directive foresees close coordi-
nation with the WED, even, where possible, developing com-
bined management plans.

Thus, management of water quality and quantity is not yet ful-
ly integrated in EU legislation. As well as status, water quality is
highly dependent on flow regime, and the potential changes to
water quality resulting from hydromorphological alterations are
not always well understood. Thus, while IWRM has brought
surface water and groundwater closer together, this may be less
true for quantity and quality, which are not always considered
together. Sometimes, IWRM on a river basin scale is hampered
by existing institutional arrangements at national level in which
surface water and groundwater, and quantity and quality, are
the responsibility of separate organizations.

In preparation for RBMPs under the WFD, an essential step
was the identification and delineation of bodies of surface water
and groundwater as management units, and their characterisa-
tion as being at risk of not achieving good status (or good po-
tential in the case of heavily modified water bodies) by 2015.
This process has been completed, throughout the subregion,
for both surface waters and groundwaters.

Large river basins are formally subdivided under their RBMDPs
into Working Areas for detailed management planning. The
Rhine, for example, has nine international and national Work-
ing Areas. Within these, pressures and impacts are different,
and the corresponding management responses need to be tai-
lored accordingly. Similarly, the Oder has six Working Areas,
each containing many water bodies.

Differences in geological settings across the subregion, com-
bined with differences in national approaches to the definition

of groundwater bodies, have sometimes slowed down the pro-
cess of identifying transboundary groundwater bodies. Nine-
teen of the twenty-seven EU member States recently provided
GIS-mapped information of their groundwater bodies.” Of the
7,019 bodies in the database, 124 were reported as being trans-
boundary. However, in the Scheldt International River Basin
District, 42 of the 67 groundwater bodies in the basin are des-
ignated and mapped as being transboundary. In contrast, 103
groundwater bodies have been designated in the Oder Basin,
some of which may be transboundary even though they have
not yet been defined as such. At a national level, Slovakia iden-
tified 15 candidate transboundary groundwater bodies, and, af-
ter official bilateral negotiations, seven were confirmed by both
countries. Of the 71 groundwater bodies in the the Moselle and
Saar sub-basins, 26 are close to a national border.

At the same time, there are transboundary aquifers that have
been jointly recognised by neighbouring countries, in some cas-
es for many years. One with important groundwater resources
is the Genevese aquifer formed of alluvial sediments along the
Rhone at the outlet of Lake Geneva. This aquifer is shared by
France and Switzerland, and a joint agreement for its manage-
ment and protection was first signed in 1978. Other jointly
agreed transboundary aquifers include, for example, those
shared by Belgium and the Netherlands, Belgium and France,
Austria and Hungary, Austria and Slovenia, and Spain and Por-
tugal.

It is also important for a truly integrated management to know
where groundwater and surface water are in close connection
with each other, potentially affecting each other’s status. For
instance, on the basis of hydrogeological knowledge, ecological
criteria and the presence of Natura 2000 sites, 34 groundwa-
ter bodies in the Scheldt River basin were identified as being
in close connection with surface water. However, even for the
well-established river basin commissions, addressing trans-
boundary groundwaters is a new challenge.

Institutional arrangements for the management of transbound-
ary waters must reflect the physical complexity of large basins.
In the Po basin, for example, the upper part is characterised by
high mountain terrain, fast streams and the large alpine lakes of
Lugano, Maggiore, Como, Iseo, Idro and Garda. Surface water
concerns are dominant and related mainly to the impacts of
hydropower production, flooding and landslides. In the lower
part, as well as the main river there are large aquifers and many
individual groundwater bodies, all within the Italian part of the
basin, and here the pressures come from pollution from agri-
culture and industry, and from abstraction for irrigation. The
most important stakeholders are very different in the two parts
of the basin, and the institutional framework for transboundary
water management must take account of this. Similar situations
characterise the Danube, Rhine and Rhone basins.

The WED has had a major positive influence on water manage-
ment and the protection of water resources in the subregion,
but is not by itself a sufficient basis for transboundary coop-
eration. This requires specific structures and institutions. The
subregion is fortunate to have well-established transboundary

commissions for its largest river basins, including the Danube,
Rhine, Meuse, Oder, Elbe, Moselle and Saar, and Scheldt. Some

® Directive 2006/118/EC of the European Parliament and of the Council of 12 December 2006 on the protection of groundwater against pollution and deterioration.
¢ Directive 2006/7/EC of the European Parliament and of the Council of 15 February 2006 concerning the management of bathing water quality and repealing

Directive 76/160/EEC.

’ Directive 2007/60/EC of the European Parliament and of the Council of 23 October 2007 on the assessment and management of flood risks.
8 A brief description of the water resources management framework in each of the countries can be found in annex I.
® Groundwater GIS reference layer: submission/compilation status and evaluation. Draft report. European Environment Agency (EEA). 2011.
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of these commissions have existed for more than 50 years, have
long provided strong frameworks for collaboration between ri-
parian countries, and more recently have facilitated the prepa-
ration of transboundary RBMPs and the establishment of joint
monitoring programmes. In transboundary basins where inter-
national cooperation is less established and joint bodies/river
commissions are less effective, implementation of the WFD
has been limited to the national borders, or, at the basin level,
has mostly involved the preparation of separate national plans
without real coordination and cooperation.

In addition to regional frameworks such as the UNECE Water
Convention or multilateral agreements and relevant river basin
commissions, cooperation at bilateral and more local scale is
also needed to ensure transboundary water management. In the
Ems River Basin District, there is no international river basin
commission, but management is overseen by a high level Inter-
national Ems Management Group in which decisions are made
by representatives of the responsible ministries of the Nether-
lands and Germany. At a lower administrative level, profession-
als from the Netherlands, from North Rhine-Westphalia and
Lower Saxony work in the International Coordination Group
Ems, which implements the decisions of the International Ems
Management Group and agrees on joint implementation of
WED activities. Within the Scheldt basin, there is a separate
set of agreements between the Flemish Region and the Nether-
lands related to the deepening, shipping, safety and nature of
the Scheldt estuary, covered by the Vlaams Nederlandse Schel-
de Commissie.

There are good examples of formalized cooperation on trans-
boundary wetlands, although experience shows that developing
suitable transboundary institutional arrangements for major
wetland sites takes considerable time. Cooperation on manage-
ment of the trilateral transboundary Ramsar Site at the Morava-
Dyje-Danube confluence was initiated in 1994 by NGOs in
Austria, the Czech Republic and Slovakia. In 2001 a Trilateral
Ramsar Platform was established by a memorandum of un-
derstanding between the environment ministries of the three
countries. The Platform includes representatives of the minis-
tries, local government, site managers and NGOs. Common
goals and principles for site management plans were agreed in
2003, and a common management strategy is currently being
developed. Similarly, the history of the Fert6-Hansdg wetland,
shared by Austria and Hungary, stretches from the original des-
ignation as a Landscape Protection Area, recognition as a site
under the UNESCO Man and Biosphere Programme in the

1970s, to Ramsar designation in 1989, National Park status in
the 1990s, and World Heritage site in 2001.

MONITORING OF TRANSBOUNDARY
RIVERS, LAKES AND GROUNDWATERS

Monitoring in particular needs bilateral and multilateral agree-
ments and institutional frameworks for full implementation
of the requirements of the WFD and detailed cooperation at
a more local scale. The WFD envisages monitoring networks
with a general consistency of approach throughout the EU, and
guidance has been developed under the Common Implementa-
tion Strategy to this end. Nevertheless, there is some flexibility
for Member States in the establishment of monitoring pro-
grammes, and many differences remain. The issues of compara-
bility and inter-calibration in particular provide challenges for
transboundary monitoring. The difficulties of comparability
may be particularly acute where countries select different bio-
logical monitoring elements and different methods for moni-
toring the status of surface waters.

Implementation of the WFD has often required substantial revi-
sion and improvement of national and international monitoring
networks. In the Meuse Basin, for example, surveillance monitor-
ing programmes, as required by the WFD, were established by
States and regions in parallel to each other in 2005-2006 for both
surface water and groundwater. These were compared by the In-
ternational Meuse Commission in 2007. In the Morava Basin,
joint monitoring of water quality and quantity is performed by
the Czech Republic and Slovakia and by the Czech Republic and
Austria several times each year, and a yearly report submitted to
the relevant commissions for transboundary waters. Moreover,
the Morava River Basin monitoring is part of the Danube Trans-
National Monitoring Network.

Even before the adoption of the WFD, joint monitoring pro-
grammes had been developed in river basins such as the Scheldt
and Meuse. In the former, a homogenous monitoring network
was established for the river in 1998, with 14 measuring points
between source and estuary with a four-week frequency, a har-
monised sampling protocol, and inter-calibrated and fully com-
parable analytical methods. The results were reported jointly on a
yearly basis, and were able to show improvements in water quali-
ty in several parts of the basin. To fit in better with national WFD
monitoring networks, this has been augmented from 2010 by
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sampling from 22 more locations, and the analysis of additional
parameters. Coordination of groundwater monitoring in the ba-
sin focuses in particular on the quantitative and qualitative status
of the 42 groundwater bodies which belong to transboundary
aquifers composed of the Carboniferous Chalk, the Brusselian
sands and the coastal Flemish-Dutch alluvium. A coordinated
transboundary waters monitoring programme has also been es-
tablished by Spain and Portugal for the Mifio/Minho Basin.

While groundwater monitoring is being enhanced, knowledge of
status and trends for both quantity and quality is generally less
comprehensive than for surface water. Groundwater bodies are
monitored for both quantitative and chemical status. For the for-
mer, critical parameters are the volume of available groundwater
resources, the amount abstracted and the groundwater levels. In
the Oder Basin, as in many similar locations, complex multi-
layer aquifer systems require the different levels to be separately
monitored.

Many of the countries of this subregion have had national moni-
toring programmes for quantity and quality of surface waters and
groundwater for many years. These have often produced long
time series of historical data for river flows, spring discharges and
groundwater levels, and for some chemical parameters such as
nitrate. It is important that revisions of monitoring programmes
in accordance with the WFD ensure comparability and continu-
ity with this historical data, which has great value in relation to
the assessment of climate change impacts, the effects of land use
change, water quality trends, and the beneficial impacts of pro-
grammes of measures.

MAIN PROBLEMS,
IMPACTS AND STATUS

Compared with some of the other subregions covered by this As-
sessment, water is relatively abundant and water scarcity is easier
to manage in Western and Central Europe. Overall, less than
20% of the available water resources are used each year."°

However, water availability and populations are unevenly dis-
tributed through the subregion and within countries, and wa-
ter scarcity occurs widely, especially in the southern parts of the
subregion, where demand is often met by transfers from other
river basins, water reuse, and desalination. However, in the rest
of the subregion, large areas are also affected by water scarcity and
droughts. A comparison of the impacts of droughts in the EU
between 1976-1990 and 1991-2006 shows a doubling of both
area and population affected.!" As an example, the 2004/2005
hydrological year saw one of the worst droughts ever recorded in
the Iberian Peninsula, with less than half of the average precipita-
tion, much reduced river flows, a 40% reduction in hydropower
generation, and a 40% decline in cereal production.'?

Intensification of agriculture continues to be a major pressure
factor. From a water quantity point of view, this is manifested in
increased abstraction for irrigation, mainly in the southern coun-
tries. In the Spanish parts of the Duero and Guadiana basins,
respectively 92% and 88% of water withdrawal is for agricultural
use. Water abstraction for irrigation is also a major pressure factor
in the Po Basin, being 80% of the total water use. Over-exploi-
tation of groundwater has resulted in declining water levels, salt

water intrusion and the drying up of wetlands. Water demand in
summer for agriculture and tourism is particularly acute in the
coastal regions and islands of the Mediterranean.

Groundwater abstraction is a major pressure in many parts of the
sub-region. In the Scheldt Basin it is estimated that 844 x 10° m®
of groundwater is abstracted per year, of which 581 x 10° m? is
for drinking water supply. Groundwater abstraction for agricul-
tural irrigation is a major pressure on the aquifers in the Tejo/
Tajo Basin and elsewhere in Spain.

Hydromorphological changes disturb the natural flow and sedi-
ment regime of rivers, hinder the achievement of ecological ob-
jectives, destroy habitats for fish and other water organisms, and
prevent fish migration. These structural changes take two main
forms — river bed straightening and maintenance to enable water
transport and prevent flooding, and the construction of trans-
verse structures for electricity generation, flood protection, flow
regulation or water supply, or combinations of these objectives.
Almost all of the transboundary river basins experience hydro-
morphological changes as a major pressure, often extending back
to the industrial development of the subregion. For many dec-
ades the Moselle and Saar have been developed as major shipping
routes, and the 28 locks on the Moselle and 6 on the Saar present
barriers to fish migration.

During the last two centuries there has been a marked increase in
the size and number of large storage reservoirs, and there are now
more than 7,000 large dams in Europe and thousands of smaller
ones."” Hydropower provided 16% of electricity generation in
Europe in 2008, mainly in the northern and alpine countries,
and mostly from large dams and reservoirs. Inland waterway
transport plays an important role in the movement of goods in
Europe, with more than 4,000 km of navigable waterways. 20 of
the 27 Member States have inland waterways, 12 of which have
interconnected transboundary networks. Thus, these major and
long-established civil engineering works, in existence for many
decades, mean that the original, natural state of the rivers prob-
ably cannot be known.

The importance of the resulting hydromorphological changes
was recognised in the WED by the concept of “heavily modified”
water bodies. In their first characterisation of river basins un-
der the WFD, most EU member States indicated that pressures
derived from urban development, flood defence, power genera-
tion, navigation and river straightening and land drainage were
important in affecting the hydromorphological status of water
bodies. Four Member States, Netherlands, Belgium, Slovakia and
the Czech Republic provisionally identified more than 50% of
surface water bodies as being heavily modified or artificial, largely
in the transboundary Rhine, Meuse and Oder Basins.'*

In the International Oder River Basin District, 227 surface water
bodies are considered to be artificial and 294 heavily modified,
out of a total of 2,574. In the Scheldt, the proportion of heavily
modified water bodies varies between 26% and 67% in the four
riparian countries, and artificial water bodies between 12% and
33%. For the Elbe Basin, of a total of 3,896 surface water bod-
ies, 777 are classified as artificial and 1,016 as heavily modified.
Hydromorphological modifications have been even greater in the
Rhine Basin, with three major phases of river regulation taking
place since the 19th century. Many barrages and locks were built

19 Source: Water resources across Europe: confronting water scarcity and drought. EEA Report 2/2009. EEA. 2009.

" Source: The European Environment: State and Outlook 2010. EEA. 2010.

12 Source: Garcfa-Hernandez and others. The outstanding 2004/05 drought in the Iberian Peninsula, Journal of Hydrometeorology, 8 (3). 2007.
3 Source: Water resources across Europe: confronting water scarcity and drought. EEA Report 2/2009. EEA. 2009.
1 Source: First report on the implementation of the Water Framework Directive 2000/60/EC. EC, 2007.



CHAPTER 1 WESTERN AND CENTRAL EUROPE | 41

for power generation and shipping. The construction of dikes and
bank stabilisation measures cuts the adjacent alluvial floodplains
off from the dynamics of river flow and shortens and straightens
the river: the Upper Rhine lost 30 km in length, together with
87% of the water meadows between Basel and Karlsruhe," and
60% of its alluvial forests.

Amongst other member States, an average of 16% of surface wa-
ter bodies was provisionally identified as heavily modified or arti-
ficial. In Switzerland, 46% of watercourses below 600 m altitude
are heavily impacted, and in Germany only 21% of rivers, mainly
in the less populated areas, remain in their natural state or are
only slightly to moderately altered.'

These hydromorphological pressures cause changes in hydro-
logical regime and river flows, interruption of river and habitat
continuity, disconnection of the modified watercourse from the
adjacent wetlands and flood plains, and changes in erosion and
sediment transport. These in turn produce ecological impacts
which include loss of habitat diversity, disruption of migration
and introduction of exotic species via the new water connections
produced by the extended canal systems. Flow regime is one of
the major factors controlling ecosystem function and services in
river and wetland ecosystems. The seasonal and daily flow re-
gimes of many European rivers have been changed by the struc-
tural modifications described above.

Heavy abstraction of groundwater also has a negative impact on
wetlands and their ecosystems by drawing down groundwater
levels and reducing the discharges of water that often support
these fragile ecosystems.

Changes in land use and the planning of development can have
major impacts on drainage basins. Rivers have been straightened
and wetlands and floodplains drained to permit farming and ur-
ban expansion. These changes mean that rivers flow faster in nar-
rower and deeper channels than in their natural state and floods
can develop more rapidly, allowing less time for flood warnings,
and reducing the capacity of floodplains to provide space for the
temporary retention of flood waters.

Causes of freshwater pollution are diverse, and vary considerably
in the subregion. Thus, while landfills, forestry, mining, aquacul-
ture and unsewered sanitation can all cause local pollution it is,
not surprisingly, agricultural activities, industry and the urban
environment which are the dominant pressures. All of the major
river basin commissions cite diffuse pollution from agriculture
as a major pressure and impact. In the Po Basin, for example,
15% of the organic pollution load can be attributed to munici-
pal sources, 52% to industrial wastewaters, and 33% to agricul-
ture and animal husbandry. In the Elbe Basin, nutrient loading
and hydromorphological changes are each reported as providing
about 45% of the problems for surface waters, and point sources
the remaining 10%. For groundwater, the pressures in the basin
are provided dominantly by diffuse pollution from agriculture,
point source pollution from old landfills and industrial sites, and
abstraction for potable supply and lignite mining,.

While there have been signs of improving water quality, the pres-
sure from agriculture remains high, and diffuse pollution by nu-
trients and pesticides remains a major cause of poor water quality
in many parts of Europe. Source apportionment studies indicate
that agriculture generally provides 50- 80% of the total nitrogen
load, with wastewater providing most of the remainder.” High

1 Source: The European Environment: State and Outlook 2010. EEA. 2010.
16 Source: The European Environment: State and Outlook 2010. EEA. 2010.

applications of both mineral and organic fertiliser are used in
the farming areas of Western Europe, particularly those in the
Netherlands, France, Spain, Belgium, Denmark and Germany.
Nitrogen application rates had increased dramatically over past
decades, so that a surplus in excess of that needed by crops or
grassland was transported into freshwater systems. Application
rates in the subregion are now widely declining in response to
the legal framework summarised above, but the time taken for
pollutants to move through the hydrological cycle means that in
some areas concentrations in receiving waters may still be rising,
even when the source itself is diminishing. Where trend data ex-
ists, this suggests that nitrate concentrations declined between
1992 and 2008 in 30% of rivers.

Remarkable efforts have been made to reduce pollution from
urban wastewaters, and municipal wastewater treatment has in-
creasingly been installed across Europe. Implementation of the

UWWTD has not only led to a higher collection rate of waste-
waters, but also driven improvements in the level of wastewater
treatment over recent years. The majority of wastewater plants
in Northern and Central Europe now apply tertiary treatment,
although elsewhere in the EU, particularly in the south-east, the
proportion of primary and secondary treatment remains higher.
This has led to a reduction in discharge of nutrients, biological
oxygen demand — a measure of organic pollution — and of
ammonia to receiving waters. The emission of some hazardous
chemicals has also been reduced.

However, the discharge of micropollutants via wastewater treat-
ment plants and diffuse sources remains a challenge for water
protection. To mitigate point-source pollution by micropollut-
ants in Switzerland, for example, the largest wastewater treat-
ment plants in areas of concern are to be upgraded, with a further
treatment step in addition to tertiary treatment. The correspond-
ing legal basis is currently being established.

Urban environments generate a range of pollutants, including in-
dustrial and household chemicals, metals, pharmaceutical prod-

V7 Source: Source apportionment of nitrogen and phosphorus inputs into the aquatic environment. EEA, 2005.
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ucts, nutrients, pesticides, and pathogens from domestic prem-
ises, industrial plants and transportation networks. Contaminant
transport pathways are complex and the ultimate fate of urban
pollutants highly variable, depending, among other things, on
the mode of wastewater collection and treatment. As an exam-
ple, in some cities the sewage system is designed to also collect
storm run-off from streets, roofs and other impervious sur-
faces. These dual systems are often long-established, and were
generally designed and built for smaller populations. During
storm events the flow generated can exceed the capacity of these
combined sewer systems, and the excess overflows into streets
and backs up into buildings. This is sometimes prevented or
lessened by temporary diversion into relief drains which bypass
the treatment works and discharge directly into receiving water-
courses. These discharges of untreated water containing a range
of pollutants can quickly deplete oxygen levels for aquatic life
and cause rapid deterioration of bathing water quality.

Excessive concentrations of nitrate and phosphorus from agri-
cultural activities and urban wastewaters are the most common
causes of freshwater eutrophication. Whilst nitrate concentra-
tions remain high, 42% of rivers with long-term time series
data for phosphorus concentration — which is often the lim-
iting factor for eutrophication — show statistically significant
declines between 1992 and 2008.'® Phosphorus concentrations
have also declined since the 1990s in many lakes in Western Eu-
rope. These improvements can be attributed to controls on the
use of phosphorus in detergents and enhanced nutrient removal
in wastewater treatment, but the rate of improvement in water
quality appears to be slowing in some rivers and lakes. Further
significant declines in concentrations will have to be achieved
by reduction in the smaller proportion of phosphorus pollution
coming from agricultural sources.

High population densities and long industrial histories still
have a profound impact on the waters of the large river basins of
Western and Central Europe. In the Rhine Basin, for example,
88% of the water bodies in the main stream are classified as of
not good chemical status, mainly on the basis of poly-aromatic
hydrocarbons (PAH) concentrations exceeding environmental
quality standards. Most groundwater bodies in the basin have
good chemical status, and the causes for classification as bad
status are nitrate from fertiliser applications, and intensive live-
stock rearing and plant protection products. Although invento-
ries of flora and fauna reflect the improvements in water quality,
the present ecological status of the Rhine shows that 4% of wa-
ter bodies are classified as good, 37% as moderate, 34% as poor
and 14% as bad, although the situation is expected to improve
considerably by 2015.

Although reporting of RBMP by Member States is still incom-
plete, some 40% of surface waters and 30% of groundwaters are
at risk of not achieving good status by 2015, with agricultural
emissions and wastewater discharges confirmed as the most sig-
nificant pressures with respect to ecological and chemical status.

Forestry, tree felling and other associated land use changes re-
sulting in soil erosion and greater sediment loads provide pres-
sures in some parts of the sub-region, as does mining, either
from current activities, or as a legacy of closed and decommis-
sioned mines. The legacy of past coal and iron mining remains
a major pressure on surface water and groundwater in the the
Moselle and Saar sub-basins, together with calcium chloride-
rich discharges from the Lothringian salt industry in the lower

'8 Source: The European Environment: State and outlook 2010. EEA. 2010.

reaches of the Meurthe tributary of the Moselle, past mining in
the Ruhr and current open-cast lignite mining on the left bank
of the Lower Rhine.

CLIMATE CHANGE AND ITS IMPACTS
ON WATER RESOURCES

Climate change is projected to lead to significant changes in year-
ly and seasonal water availability. Water availability is predicted
to increase generally in the north (for instance for the Torne, an-
nual precipitation is projected to rise by 4-12%, over the next 50
years), whereas southern areas, which already suffer most from
water stress, are likely to be at risk of further reductions in water
availability, with increasing frequency and intensity of drought."

Seasonal changes in river flows are also predicted. Higher tem-
peratures would push the snow limit in northern and mountain
regions upwards, and reduce the proportion of precipitation
falling as snow. This would decrease winter retention of water
and increase winter flows in rivers such as the Rhine, Rhone
and Danube. The reduced snow reservoir and earlier snowmelt
would reduce spring melewater flows. There are some suggestions
that more intense precipitation events might occur in spring and
autumn, with fewer in the summer. Together with an expected
overall decline in summer precipitation, these changes could
lengthen the periods of low flow in summer, although elsewhere
there are expectations of higher summer rainfall.

Both direct and indirect consequences of climate change on wa-
ter quality can be anticipated. Where intensive rainfall events
become stronger and more frequent, greater flushing of diffuse
agricultural pollutants to both surface water and groundwater
could result, and the frequency and severity of polluted urban
stormflows could increase. Overall increases in annual rainfall
could have the effect of diluting diffuse pollutants. Hotter and
drier summers would enhance mineralisation reactions in the

19 Source: Impacts of Europe’s changing climate — 2008 indicator-based assessment. Joint EEA-JRC-WHO report. EEA-JRC-WHO, 2008.
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soil and thereby potentially increase nitrate concentrations in
water. Rising water temperatures will increase the likelihood of
cyanobacterial blooms, and hotter and drier summers would
deplete river flows, reduce dilution capacity and lead to higher
pollutant concentrations and possibly fish deaths (temperatures
above 25°C can be fatal).

In relation to management of the Genevese transboundary aq-
uifer, the extreme heat wave of 2003 and heavy storms of 2007
both produced high turbidity in the Arve River water. This
rendered the water unsuitable for artificial recharge of ground-
water, and the plant had to be closed. Thus, opposite mete-
orological extremes had the same practical impact, highlighting
the potential implications of climate change for the control and
management of artificial groundwater recharge with river water.

Climate change may also produce changes in land use, agricul-
tural activities and cropping patterns. Rising temperatures may
result in the northward extension of cultivation of a whole range
of crops. Hotter and drier summers are likely to increase the de-
mand for seasonal supplementary irrigation, both within and
beyond existing irrigated lands. Modelling studies in the Gua-
dalquivir River Basin suggested an increase in seasonal irriga-
tion requirements of 15% to 20% by the 2050s, and even in the
United Kingdom irrigation demand is likely to increase.”’ These
substantial demands may be difficult to predict and plan for.

Opverall, whilst potential climate change impacts will vary, with
the mountain areas particularly affected, this subregion may
have the greatest capacity for adaptation to climate change.
Policy choices to mitigate impacts are important, and some
promising efforts are already being made in several of the major
transboundary basins — the Rhine, Meuse and Danube. In the
Rhine Basin an expert group has been established to review the
state of knowledge of climate changes so far, and their likely
impacts on the water regime in the Rhine Basin. Whilst annual
average run-off remains largely constant, there is a transfer of
flow from summer to winter. Further work involves drafting a
scenario study for the flow regime of the Rhine, and, based on
results, adaptation strategies will be drafted within the ICPR.
In the Meuse, an EC Interreg project is currently working with
the support of the International Meuse Commission to define
a common strategy for adapting to the consequences of climate
change in the river basin and measures for addressing the higher
discharges, less rapid drainage and consequent increased flood
risk that are likely to occur. This work will also contribute to
the implementation of the EU Floods Directive. For the Dan-
ube, work has also been initiated to analyse the state of knowl-
edge on climate change and its impacts in the basin as a basis
for discussing adaptation strategies.

Policy with respect to climate change adaptation is also being
developed at national level. In Slovakia, for example, a national
climate programme was established in 1993 to establish rele-
vant monitoring and interpret the results in relation to possible
climate change impacts on hydrological variability, agricultural
production and forest ecosystems. The programme also consid-
ers and proposes adaptation measures to reduce the negative
impacts of climate change on the management of land and wa-
ter resources.

2 Source: The European Environment: State and Outlook 2010. EEA. 2010.
2 Source: The European Environment: State and Outlook 2010. EEA. 2010.

RESPONSES

Until recently, water management has largely been directed to-
wards increasing supply from wells, reservoirs, water diversions
and desalination. Recognising that this could not continue indef-
initely, attention has turned to the management of water demand
by measures such as water pricing mechanisms, reduction of wa-
ter losses, water reuse and recycling, increasing the efficiency of
domestic, agricultural and industrial water uses, and water saving
campaigns supported by public education. Reducing water de-
mand can bring additional benefits in decreased pollution dis-
charges and lower energy consumption.

The potential for water saving is considerable, with estimates that
water efficiency could be improved by 40% through technologi-
cal improvements alone,”! with changes in behaviour or produc-
tion processes producing additional savings. At the household
level, this is largely a matter of combining water-efficient instal-
lations with raising awareness. Industrial users have reduced wa-
ter use by recycling, reuse, changing production processes, using
more efficient technologies and reducing leakage.

The EU sixth Environment Action Programme and EU water
legislation, including the WFD, aim to ensure that water ab-
straction is sustainable over the long term, and to promote the
protection of water resources. Moreover, in 2007 the European
Commission adopted a Communication “Towards Sustainable
Water Management in the European Union” related to water
scarcity and droughts.”? This set out the measures needed for
a water-efficient, water-saving economy, with full implementa-
tion of the WED to include water pricing policies, and sustain-
able land-use planning.

The WFD requires Member States to implement water pricing
policies which provide adequate incentives for using water ef-
ficiently. In practice, this usually means a combination of pric-
ing and metering, which has been highly effective in changing
consumer behaviour in many countries. Increased water prices
have been a major factor in reducing public water demand in
Eastern Europe, and have contributed to a desire for water sav-
ing in Western Europe.?? To encourage efficient water use, pric-
ing must be related to the volume of water consumed. Metering
therefore plays a key role, and should be introduced for all sectors
of water users, although not all countries meter the majority of
water users.

In the southern part of the sub-region, agriculture is by far the
dominant water use by volume abstracted from rivers and aqui-
fers. Farmers have frequently changed to more water-intensive
crops because of the high yields obtained and the high prices
commanded, but agricultural users generally pay much less for
water than other users. In Greece and Spain, for example, water
for agriculture costs about €0.05/m? compared with €0.85 to
€1.35/m’ for household and industrial use.** If water for agri-
culture were paid for by volume and with the price reflecting
full resource and environmental costs, farmers would respond
by improving the timing of irrigation, adopting more efficient
techniques such as sprinkler and drip irrigation, and changing
to less water-demanding crops. In Spain, the total irrigated area
has remained stable from 2002 to 2008 at 3.4 million hectares,
while the area under gravity flood irrigation has decreased from

2 Communication from the Commission to the European Parliament and the Council “Towards sustainable water management in the European Union - First stage
in the implementation of the Water Framework Directive 2000/60/EC”. COM(2007) 128 final. Commission of the European Communities.

3 Source: The European Environment: State and Outlook 2010. EEA. 2010.

2 Source: The European Environment: State and Outlook 2010, Country Assessment — Greece. EEA. 2010.
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1.4 million to just over 1 million hectares, and the area watered
by drip irrigation increased from 1.1 to 1.6 million hectares. In
2006, water use for drip irrigation was 3,800 m® ha, compared
to 6,200 m*/ha for gravity irrigation. In some cases the savings
in water achieved by more efficient irrigation have been used by
farmers to irrigate larger areas of land.

Leakage of water from supply systems in parts of the subre-
gion remains substantial, and countries face major challenges
to reduce these losses. Investment in detecting and repairing
leaks is important, and improvements to the construction and
maintenance of water supply systems have reduced leakage
losses throughout the sub-region. In the past 10 to 15 years,
30-50% reductions in leakage have been achieved in the Czech
Republic, Denmark, England and Wales, Germany, Malta, the
Netherlands and Spain. In the Czech Republic, Spain and the
United Kingdom they are now down to 20% or below.” In a
few countries, such as Germany and Denmark, losses are down
to 10% or even lower, which is probably close to the limit of
what is technically and economically feasible. Such conserva-

This process has been given further impetus by the implemen-
tation of the UWWTD. Countries in the north and centre of
the sub-region were already well provided with tertiary waste-
water treatment for their urban populations. More than 96% of
the 58 million inhabitants in the Rhine Basin are connected to
wastewater treatment plants, and many industrial sites now have
modern and comprehensive wastewater treatment facilities. In
the northern countries of the sub-region, tertiary treatment has
been provided for 70-80% of their populations for over twenty
years, and the remaining 20% or so live in small, scattered ru-
ral communities, with small-scale sewage treatment systems or
septic tanks, which are, nowadays, quite strictly regulated. With
conventional substances such as nutrients and certain heavy met-
als largely addressed, the focus of urban wastewater treatment in
these countries is increasingly shifting to address the elimina-
tion of micro pollutants. Investment in environmental measures
does, therefore, pay, but continuing efforts are required. How-
ever, it can become disproportionately costly to serve the last
communities in basins where most of the population are already
connected to sewerage systems.

tion measures have significant economic and environmental
benefits, delaying or avoiding additional water supply abstrac-
tion, reducing sewage generation and investment in treatment
capacity, and reducing energy requirements for abstracting,
treating, and transporting both clean water and wastewater.

There have been visible benefits for the protection of water re-
sources in the last two decades, thanks to investments in waste-
water treatment. These have produced measurable improve-
ments in water quality, particularly with respect to nutrients,
biochemical oxygen demand, ammonia and hazardous chem-
icals. Much of the early concern focussed on pollution from
both active and closed industrial sources. For instance, between
1987 and 2000, measures under the Rhine Action Programme
led to improvements in river water quality, recovery of the fau-
na, and a significant reduction in the number and severity of
accidental pollution incidents.

2 Source: The European Environment: State and Outlook 2010. EEA. 2010.

In countries in the south and centre of the subregion, the pro-
portion of national populations connected to wastewater treat-
ment systems has increased within the last two decades, and
the proportion of plants with secondary or tertiary treatment
have also increased substantially over the same period. In the
Oder Basin, for example, some 500,000 and 150,000 addi-
tional people in the Polish and Czech parts, respectively, are
expected to be connected to sewage systems between 2005 and
2015. Continuing investment will still be required to increase
coverage, and maintain or replace ageing water supply and sani-
tation infrastructure. The high infrastructure costs of meeting
the requirements of the UWWTD place a particular burden on
new EU member States, who are therefore given more time to
achieve compliance.

However, whilst implementation of the UWWTD has result-
ed in more of the subregion’s population being provided with
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wastewater collection and treatment systems, there remains
considerable scope for increased control of pollutants at source.

Agriculture remains the dominant land use in most of the large
transboundary river basins, but nitrogen fertiliser applications
to crops have been decreasing in recent years. This is largely
driven by stricter environmental legislation such as the Nitrates
Directive. Increasing demand for organic produce, the high
cost of fertilisers, scientific advances in improved crop strains
and modern application techniques have also played their part.
In the Rhine Basin, a reduction of up to 15% in the nitrogen
load from agricultural sources is targeted by 2015.

Implementation of the Nitrates Directive is likely to result in
further improvements in the quality of both surfaces waters
and groundwater. Ten EU member States have designated their
whole territory as Nitrate Vulnerable Zones, and in the remain-
der substantial areas of agricultural land have been designated,
overall comprising almost 40% of the area of the EU. Member
States have established action programmes of measures, almost
all of which incorporate a manure nitrogen application thresh-
old of 170 kg/ha/year. Other measures in the directive include
the development of comprehensive codes of good agricultural
practice, and restrictions on the timing of fertiliser applications
and on the types of vulnerable land to which fertilisers can be
applied. However, even where full compliance is assured, suf-
ficient improvement in water quality may not be achieved, and
the beneficial impacts of the measures will take years or dec-
ades to become apparent, especially in many of the subregion’s
deeper groundwater systems.

For the larger river basins, restoring river hydromorphology re-
mains a major challenge. The hydrological regimes of many wet-
land systems have been heavily altered in the past by the river
engineering activities mentioned above, and, as a result, many of
the major European rivers have been separated from their flood-
plains. Realising that rivers cannot be properly managed in isola-
tion from their floodplains and without a better balance between
user needs, numerous restoration projects are underway. These
measures can provide greatly improved ecosystem services, en-
courage habitat restoration and restore biodiversity.

This is illustrated particularly by efforts to restore continuity of
the Rhine, to allow improved fish migration under the “Master
Plan Migratory Fish Rhine”, efforts which are already showing
progress. The programme will eventually re-establish spawn-
ing habitats, and improve fish passage close to the coast and at
dams further up the Rhine and its major tributaries. To build
up self-sustaining stocks of salmon, access must be restored to
a maximum number of identified spawning and juvenile habi-
tats in the Rhine catchment, and greater facility for upstream
migration allowed. Activities to support this include work on
two dams in the Upper Rhine at Strasbourg and Gerstheim by
2015 to allow access to the Elz-Dreisam system in the Black
Forest, improving existing fish passages at four dams on the
High Rhine and at several barriers on the navigable tributaries
that are the Moselle, Main, Lahn and Neckar. Such measures
are also a feature of responses in the Moselle and Saar and in
the Scheldt. The Master Plan also covers the protection of lake

trout in the parts of the basin beyond the natural fall of the
Rhine at Schafthausen.

Efforts to restore the ecosystems of the Upper Rhine have resulted
in the transboundary French-German Upper Rhine Ramsar Site.
Designation of this strip of forests and floodplains stretching 190
km from Basel to Karlsruhe in 2008 took 16 years to achieve.
Management of these transboundary wetland ecosystems is led

by a tripartite intergovernmental council — the Upper Rhine
Council — and facilitated by the establishment of a trans-border
Rhine Park, supported by NGOs targeting sustainable tourism,
salmon restoration and waterfowl. In the Swiss part of the Rhine
Basin, a recently enforced amendment of Swiss water protection
legislation requires restoration of the natural functions of waters
and strengthening of their social benefits, along with more strin-
gent measures to eliminate the major negative environmental ef-
fects from hydroelectric power generation.

Almost all of the pressures outlined above are present in the
Raab/Rdba basin, shared by Austria and Hungary, such that
only two of its 30 surface water bodies are presently of good
status. Specific measures to be taken include reducing regula-
tion of the rivers, modifying the operation of barrages and con-
structing fish channels, providing buffer protection strips along
the river, reducing nutrient loading from arable and livestock
farms, and supplying additional water to the oxbow ecosystems
in the flood plain close to the river. These are likely to be re-
quired through three RBMP cycles until 2027, in order to reach
good status for surface water and groundwater.

Restoration measures are also important in heavily modified
lowland river basins. The Wiedau River, shared between Den-
mark and Germany and discharging into the Wadden Sea, has
been highly controlled by weirs and gates to protect it from
tides and surges. During the last decade, a number of projects
have been completed to make the weirs passable for migrating
fish, and to return straightened and modified stretches of the
river to its original meandering course.

With regard to responses, it is essential that the implementation
of programmes of measures under the WFD is coordinated at
the basin level. This requires transboundary agreements on the
measures to be taken, political commitment to their enforce-
ment, and sustained cooperation to monitor their effective-
ness. Thus, for the Scheldt basin, a transboundary Catalogue of
Measures, directed at a range of pressure factors, has been de-
veloped, in which the countries will provide comparable details
of their measures. Measures are classified according to sector of
human activity, the subject or source of pollution to which the
measures are addressed, the environmental compartment they
are directed at, and the groups of pollutants they are intended
to control or reduce. At a more local level, joint lists of restora-
tion measures are compiled under the common management
strategy developed for the Morava-Dyje-Danube floodplain.

For many intensively-farmed areas, the programmes of meas-
ures developed under the Nitrates Directive will not, by them-
selves, necessarily be enough to restore water quality. In some
countries, local, more intensively targeted measures have been
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developed. In the German Federal State of Baden-Wiirttem-
berg, the local Agro-Environmental Programme uses a point
scoring system for a range of farming actions designed to mini-
mise nutrient pollution, and provides payments of 10 euros per
hectare for each credit point.

Considerable advances have been made in providing early
warning of accidental pollution. The International Warning
and Alarm Plan for the Elbe was established in 1991 with five
warning centres. The plan is upgraded and revised from the
experience of any accidents which occur and is regularly tested,
and considered a major defence against transboundary impacts
of accidental pollution. Similar warning systems for river basin
protection are operated by other international commissions.

Where it is particularly difficult to achieve good status by 2015,
the WFD allows extensions to this deadline for reasons of tech-
nical unfeasibility or disproportionate costs of response meas-
ures, or because the local natural environment and flow regimes
mean that the beneficial impacts of the measures will be very
slow to appear. The first two often apply to engineering works
to improve the hydromorphological conditions, and the last to
nitrate pollution of groundwater. Thus, in the Meuse for ex-
ample, only about 280 out of 777 surface water and 42 out of
82 groundwater bodies are expected to reach the WFD targets
by 2015, and 492 surface water and 29 groundwater bodies
will require deadline extensions for one or more of the reasons
mentioned above.

EU member States are now beginning to establish activities re-
lated to the implementation of the Floods Directive. The lower
part of the Klarilven is included in a pilot programme within the
directive. In the Moselle and Saar, the Flood Action Plan, which
was adopted in 1998 by the Commission and outlines activities
up to 2020, will be incorporated into the flood risk planning
required by the Floods Directive. The same applies to existing
flood action plans or programmes in other international basins.

THE WAY AHEAD

A comprehensive range of EU legislation has been established
to protect freshwater from pollution. Full compliance with this
legislation would result in substantial improvements in water
quality, but the extent to which these can be achieved could
be constrained by several factors, not least of which is the eco-
nomic costs that will need to be borne by society to achieve

good status under the WED.

Although the legislative framework is well established, long-
term political and institutional commitment will be needed to
achieve the desired environmental benefits. In the Elbe Basin,
for example, the expected reduction in nutrient loading in the
first RBMP period to 2015 is 6% for nitrogen and 9% for phos-
phorus. These are expected to result from measures to control
nitrogen applications in excess of crop requirements, improve
cultivation practices to help reduce nitrogen losses from the
soil, and establish riparian buffer zones without fertiliser appli-
cations, which will encourage denitrification. Even with these
measures, the basin management plan anticipates the need for
slow reductions in loading until 2027, because of the issues of
technical feasibility and natural conditions referred to above.

Along with the requirement for long-term commitment will
come a need for regular review and updating of monitoring
programmes to take account of, for example, new substances
and hazards, and evaluation of the effectiveness of programmes

of measures and other responses. It will be important in this
process to review the lessons learned from implementation. In
the Rhine Basin, for example, key lessons suggest it is important
to establish priorities and tackle the important tasks first, allow
for adequate public and stakeholder participation at the local
level, keep things simple and concentrate on measures that are
well understood. Ecological restoration is a complex process,
but finding a symbol, in this case fish life, that both politicians
and the public understand, has been of considerable benefit.

Other current and future driving forces could instead have
negative impacts on water quantity and quality in the coming
years. These include climate change impacts as well as changes
in land use. Most studies predict a continuing decline in grass-
land cover in the countries of the EU, with the area of perma-
nent crops remaining stable or decreasing.

However, European legislation does not always move consist-
ently in the same direction, and implementation of the Re-
newable Energy Directive, for instance, is likely to result in
an increase in the cultivation of biofuel crops. As it is unlikely
that less food will be produced, formerly natural grassland or
woodland might start to be cultivated, resulting in the release
of additional carbon and nitrogen into the environment and in-
creased use of agrochemicals. Implementation of this Directive
is also likely to increase demand for hydro-electric power gen-
eration, with consequent pressures and impacts on surface wa-
ter systems. Adaptation policies related to climate change and
long-term energy provision need to be developed to minimise
the negative impacts on freshwater systems, and hence to avoid
simply transferring environmental problems between sectors.

The political changes in Europe from 1989-90 resulted in less
pronounced decreases in water abstraction and consumption in
Western and Central Europe than in other subregions. Never-
theless, within the Oder Basin, water consumption declined by
25-30% and, although demand has begun to recover, present
water sources should meet demand at least until 2015. These
economic and social changes also led to sharp declines in indus-
trial activity and reductions in agrochemical usage, and hence
pollution loading, but these are now beginning to recover and
this is likely to continue.

Illegal abstraction, particularly from groundwater for agricul-
tural use, is widespread in some countries. Addressing illegal
water use presents major political challenges, and requires sur-
veillance and fines to detect and control such activities. From
2010 the Good Agricultural and Environmental Condition
framework, developed as part of the EU cross-compliance
mechanisms, includes requirements for improved authorisation
of water for irrigation. This should help in water management
by providing a means by which member States can control il-
legal abstraction of groundwater by unauthorised wells.

There remains a need to strengthen the integration of Euro-
pean policy so that improvements in water management are
not compromised by policies in other sectors, such as the EU
Common Agricultural Policy and the proposed trans-European
waterway network. Recent reforms of the CAP and Swiss ag-
ricultural policy have resulted in a decoupling of agricultural
subsidies from production, and the introduction of cross-com-
pliance mechanisms to help address environmental concerns.
Further reform of agricultural policies is, however, required to
improve water use efficiency and irrigation practices.



INTRODUCTION

The subregional assessment of transboundary waters in South-
Eastern Europe (SEE) covers transboundary rivers, lakes and
groundwaters shared by two or more of the following countries:
Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Greece,
Hungary, Montenegro, Romania, Serbia, Slovenia, the former
Yugoslav Republic of Macedonia and Turkey. The assessments of
the individual transboundary surface and groundwaters in this
subregion can be found in the Chapters 5 and 6 of Section IV
(drainage basins of the Black Sea and of the Mediterranean Sea).
The assessment of transboundary waters in SEE also contains
assessment of a number of selected Ramsar Sites. Besides the as-
sessed Ramsar Sites, there are important transboundary wetland
areas elsewhere in SEE, e.g., the delta of Maritsa/Evros/Merig
River (a part of it is also a Ramsar Site), as well as important
human-made wetlands, such as reservoir lakes and fish farming
ponds along the Drava, Mura and smaller rivers in SEE. Very ex-
tensive river flood-plains, temporary flooded grasslands and fens
provide a number of services such as water storage, groundwater
replenishment and support for livestock farming and biodiver-
sity. The transboundary lakes Ohrid and Dojran are also of great
socio-economic and cultural importance. Along the Adriatic and
Aegean Seas an important number of coastal lagoons, salt-pans,
and river delta wetlands exist in Albania, Croatia, Greece, Mon-
tenegro and Slovenia. The same is true for the Black Sea coast of
Bulgaria, Romania and Turkey.

There are 13 major transboundary rivers and four major inter-
national lakes, as well as more than 50 transboundary aquifers,
in SEE. With transboundary basins covering about 90% of
the area of SEE, and more than half of these being shared by
three or more countries, cooperation for effective shared water
resources management is of particular importance, so as to en-
sure the resources’ protection and sustainable use.

! Greece, Slovenia, Bulgaria and Romania are members of the EU.
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There is an increasing understanding that cooperation on trans-
boundary waters provides opportunities for the creation of syner-
gies and benefits for all parties involved. There is also an increas-
ing consensus that countries should work to create a sustainable
framework for cooperation at the transboundary level that will
allow for sharing these benefits. Nevertheless, there are still nu-
merous obstacles in achieving this objective that derive from the
interdependence and the potential conflicts that exist among dif-
ferent uses. Non-harmonized legal and institutional frameworks
and varying infrastructure development and, in some cases, di-
verging priorities and conflicting interests among riparian coun-
tries, as well as political unrest in specific parts of the subregion,
add to a complex picture.

A remarkable number of actors active in the subregion are sup-
porting sustainable water resources management and trans-
boundary cooperation. The role of EU, several United Nations
agencies and other international organizations, as well as of do-
nor countries and NGOs, has been important in this regard.

LEGAL, POLICY AND INSTITUTIONAL
FRAMEWORKS FOR TRANSBOUNDARY
WATER MANAGEMENT

The establishment of IWRM in shared basins depends largely on
the water management frameworks at the national level. In SEE,
these are either under a reform process or have been through one
recently. The EU acquis communautaire and in particular the
WED constitute the basis for this reform process both for the
countries that are members of the EU and, to a certain extent,
also for those that are not yet members.! The Stabilization and
Association Process and the EU Accession Process have played an
important role in calling for integration of policies and support-
ing water-related investments. These processes in the different

Croatia has been a candidate country for EU membership since 2004. The Stabilization and Association Agreement (SAA, the contractual basis for relations
between each individual country and the EU) with the EU was signed in 2001 and entered into force in 2005. Accession negotiations opened in 2005. In February

2008, the Council adopted the new Accession Partnership (AP) for the country.

Turkey is a candidate country for EU membership. Accession negotiations started in 2005. Since then, the EU provisionally closed one chapter and opened
negotiations on eleven chapters. The environment chapter was opened in December 2009. In February 2008, the Council adopted a revised AP with Turkey.
The former Yugoslav Republic of Macedonia has been a candidate country for EU membership since 2005. The SAA was signed in 2001 and entered into force in

2004. In February 2008, the Council adopted the AP for the country.

Albania is a potential candidate country for EU accession. In February 2008, the Council adopted a new European partnership with Albania. The SAA was signed

in 2006 and entered into force in 2009.

Bosnia and Herzegovina is a potential candidate country for EU accession. The SAA was signed in 2008 and has been ratified by the Parliament of Bosnia and
Herzegovina. A new European partnership with Bosnia and Herzegovina was adopted by the Council in 2008.
Montenegro is a candidate country for EU membership. The SAA was signed in 2007 and entered into force in 2010. A European partnership with Montenegro

was adopted by the Council in 2007.

Serbia is a potential candidate country for EU accession. The SAA was signed in 2008; ratification is pending. In 2008, the Council adopted the new European

partnership for Serbia.
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non-EU countries, and hence the reform of the water sector,
have progressed at a different pace, depending on the evolving
cooperation framework with the EU as well as the prevailing
socio-economic situation and administrative capacities. Adop-
tion and implementation of demanding legal instruments such
as the WED require enhanced institutional capacities, and have
proved a challenging task.

Opverall, the progress in lawmaking is considerable; new laws
on water have been adopted or are planned to be adopted, e.g.,
in Albania and Serbia. Nevertheless, there are deficiencies in
the area of implementation and enforcement. The reasons are
manifold. In some cases, even new laws lack key elements such
as definitions, precision of rights and obligations and setting of
standards, and also fall short in terms of determining procedur-
al stages. Many are framework laws and require the adoption of
secondary legislation and a set of regulations; steps have been
taken, but there is still a long way to go.

The overall administrative capacity is another important reason
for implementation and enforcement deficiencies, despite the
ongoing reforms. Overlapping competences and fragmentation
of responsibilities among different institutions and management
agencies often occurs and so does a lack of effective coordination
among the different ministries/authorities. Insufficient human,
financial and technical resources are an additional barrier. The
situation becomes even more complicated when efforts are made
for more decentralization and management at the local level.

The aforementioned difficulties do not come as a surprise, since
the setting up of a properly functioning legal and institutional
framework needs considerable time and resources to develop.
Reforms have started only in the near past in an environment of
transition, political instability, limited resources and often poor
social cohesion. Difficulties are more evident for sectors that
need major capital investments, such as those with wastewater
treatment and solid waste management. It has to be kept in
mind that even EU member States, although markedly ahead,
are still struggling with similar challenges. Nevertheless, overall
progress at the national level is evident in all non-EU countries,
especially in Croatia and the former Yugoslav Republic of Mac-
edonia, which have been candidates for membership since 2004
and 2005, respectively.

The institutional frameworks for water resources management
vary. In all cases though, there is a ministry with the prime
responsibility for the development and implementation of poli-
cies and the preparation of the relevant legislation. Neverthe-
less, responsibilities in different fields are shared by a range of
institutions and authorities holding competences that touch
upon water and natural resources management and environ-
ment in general.?

IWRM at the basin level has only partially been adopted in the
countries that are not EU member States. There is a history
of efforts at the level of strategic planning (strategies, action
plans, etc.) and adoption of legislation providing a basic frame-
work for management at the basin level and including provi-
sions for integration. However, implementation and enforce-
ment remain considerable challenges. As far as the EU members
are concerned, water resources management is practised at the
basin level pursuant to the WFD — River Basin Management
Plans (RBMPs) being the main tools.

With regard to shared waters, the countries have pursued their

management from a predominantly national perspective. The
level of cooperation varies, even among different basins shared
by the same two countries. In general, this has been influenced
by political and socio-economic developments at the region-
al and national levels, evolving needs and bilateral relations.
Given the limited capacity, the process of approximation to
the standards of the EU in recent years has in some cases had
adverse effects on transboundary cooperation. As the transposi-
tion of the EU acquis and the implementation of new pieces
of legislation have been a priority for most of the countries,
the institutional burden linked with this effort in combination
with restricted human resources has often left transboundary
cooperation as a lower priority.

Nevertheless, progress, although slow, has been achieved at the
transboundary level. Agreements and memorandums of under-
standing have been signed, and joint work has been undertaken
in several cases. Agreements and arrangements vary in terms
of geographic coverage — covering all waters shared by con-
tracting parties or only specific basins — as well as in terms of
scope. Some concern specific issues such as protection against

if the internat

natural and civic disasters, navigation, or flooding and seasonal
drought. Others have a broader scope, such as water manage-
ment relations and the use of waters in transboundary rivers.?

Setting up joint commissions to monitor and control the im-
plementation of the agreements is not rare. Examples include
the joint commissions that have been set up between Croatia
and Bosnia and Herzegovina, Croatia and Slovenia, Croatia
and Hungary, Croatia and Montenegro, Serbia and Romania,
Serbia and Hungary and Romania and Hungary. In some recent
agreements concerning specific shared river/lake basins, the role
of joint bodies has been further strengthened, and while there
are differences in their scope and structure, the coordination of
actions for the management of the shared water body is among
the main aims, while cooperative management will be an even-
tual aim.

Cooperation between Albania and the former Yugoslav Repub-
lic of Macedonia on Lake Ohrid was formalized through the
signing of the Agreement for the Protection and Sustainable
Development of Lake Ohrid and its Watershed by the Prime
Ministers of the two countries in 2004. The Lake Ohrid Water-
shed Committee was established in 2005.

2 A brief description of the water resources management framework in each of the countries can be found in annex I.
*Information on the existing agreements for transboundary water cooperation can be found in annex II.
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The Agreement for the Protection and Sustainable Develop-
ment of the Skadar/Shkoder Lake was signed in 2008 by Mon-
tenegro and Albania. It serves, inter alia, as the legal instru-
ment for the implementation of the joint Strategic Action Plan
regarding the lake, previously agreed by the two countries. The
Skadar/Shkoder Lake Commission was established in 2009.

The most successful example of transboundary cooperation
in SEE is the Framework Agreement on the Sava River Basin
(FASRB) between Croatia, Bosnia and Herzegovina, Serbia and
Slovenia, signed in 2002 and in force since 2004. It integrates
most aspects of water resources management. Three protocols to
the FASRB have been signed so far, while four additional ones
are in different stages of preparation. The International Sava
River Basin Commission (ISRBC) has been established, with the
legal status of an international organization, for the purpose of
implementation of the FASRB and the realization of the follow-
ing mutually agreed goals: (a) establishment of an international
navigation regime on the Sava and its navigable tributaries; (b)
establishment of sustainable water management; and (c) under-
taking measures to prevent or limit hazards and to reduce or
eliminate their adverse consequences. FASRB gives to the ISRBC
the international legal capacity for making decisions in the field
of navigation and providing recommendations to the countries
on all other issues.

A new agreement between Romania and Serbia is under develop-
ment. Informal arrangements such as in the case of the Prespa
Lakes, shared by Albania, Greece and the former Yugoslav Re-
public of Macedonia, may also deliver results. The Prime Min-
isters of the three countries declared the Prespa Lakes and their
catchment as “Prespa Park”, the first transboundary protected
area in South-Eastern Europe” in 2000. The Prespa Park Coor-
dination Committee has been established as a non-legal entity.
Work coordinated by the Committee has led, among others, to
the joint preparation of a Strategic Action Plan, adopted in 2004,
providing a direction for sustainable development in the basin.
An official agreement on the Protection and Sustainable Devel-
opment of the Prespa Park Area was signed by the Environment
Ministers of the three countries and the EU Environment Com-
missioner in 2010, setting out detailed principles and mecha-
nisms of transboundary cooperation.

In most of the shared basins and aquifers, however, steps such
as those described for the three shared lakes and the Sava River
have yet to be taken. Among the reasons are the low political
prioritization of the issue, financial constraints and, in some
cases, insufficient institutional capacity. Conflicting interests
among countries may also be a reason. These reasons, as well
as different interpretation of provisions, have also affected the
implementation of legal arrangements that are in place.

Regarding transboundary aquifers, in addition to the reasons
mentioned above, the currently low knowledge level adds to the
difficulties of transboundary cooperation. In many cases there
is lack of consensus between the countries about the extent of
aquifers or even their transboundary character. The First Assess-
ment revealed many such examples. Different positions between
countries regarding the transboundary character of an aquifer, its
real extent or its hydraulic connection to surface water systems
also emerged in the preparations of the Second Assessment.

At the regional level, the WFD and the UNECE Water Conven-
tion are the two main frameworks that support water manage-
ment and cooperation. Their consistency and complementarity
represent a great asset for the subregion in terms of promoting
cooperation through harmonization of policies and legal frame-

works on the one hand and providing a set of sound rules and
conditions for cooperation on the other.

However, the different levels of advancement in the transposi-
tion and implementation of the WFD and in the ratification to
the Convention create some imbalances in many of the shared
basins and prevent their application. It is a positive develop-
ment that, since the First Assessment, Bosnia and Herzegovina
and Serbia have acceded to the Convention and that the former
Yugoslav Republic of Macedonia is preparing for accession.

MONITORING OF TRANSBOUNDARY
RIVERS, LAKES AND GROUNDWATERS

The difficult conditions of the recent past in the area have had an
effect also on the monitoring capacity of most of the countries.
Monitoring systems have deteriorated and systematic monitoring
in most of the cases have been interrupted for a period of time.
Technical difficulties and limited financial resources have also re-
duced the availability of data and information. At present, most
of the countries are in the process of improving their monitoring
systems.

The non-integrated management of water resources and the lack
of coordination among institutions have affected both monitor-
ing capacity as well as at the availability of data produced. Often,
responsibilities for monitoring are fragmented between differ-
ent institutions. Charging for data between Government agen-
cies and services in some cases discourages the use of all data
relevant to support decision-making. The ongoing reform in the
water sector is an opportunity to improve coordination between
institutions involved in monitoring and assessment, and also to
involve the scientific community and academia.

All countries have established a certain level of monitoring of
surface waters. In general, monitoring of groundwaters is less
advanced in terms of quantity, and especially in terms of qual-
ity. For many countries (particularly for non-EU countries), ei-
ther quality or quantity monitoring has to be improved or still
needs to be established. Some countries have jointly carried out
a groundwater body characterization according to the require-
ments of the WFD, e.g., Austria and Slovenia characterized the
Karstwasser-Vorkommen Karawanken/Karavanke aquifer.

In the EU member States, monitoring, assessment and reporting
activities are mostly guided by the obligations of the different
EU water-related directives, in particular the WED. But also, for
some water bodies shared by EU countries, it was reported that
monitoring needs to be improved at the national level and to be
improved or established at the transboundary level.

The approximation to the EU acquis communautaire and the
transposition of the WFD also has advantages for monitoring
and assessment at the transboundary level, as they bring the na-
tional systems closer together and promote harmonization.

In most transboundary basins in the subregion, information ex-
change is still very weak and the information produced in ripari-
an countries is not harmonized. Joint monitoring and assessment
is almost non-existent.

Nevertheless, there are positive exemptions. For example, Bos-
nia and Herzegovina and Croatia exchange information on
the TrebisSnjica/Neretva left aquifer. There is established coop-
eration between Hungary and Serbia regarding the exchange of
harmonized information on the basis of relevant agreements.
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Such agreements also exist between some of the countries that
are Parties to the FASRB. The existence of the ISRBC facilitates
the flow of information between countries. Serbia and Roma-
nia have established cooperation on monitoring the common
sector of the Danube, and are producing harmonized informa-
tion. Regarding Lake Ohrid, Albania and the former Yugoslav
Republic of Macedonia have harmonized procedures for water
monitoring and established joint protocols for sampling analy-
sis and quality assurance. Efforts have started in the Prespa Ba-
sin, aiming to create a joint monitoring system to address biotic
and abiotic parameters.

Certainly the most advanced example is the cooperation on
monitoring under the Danube River Protection Convention.
The Transnational Monitoring Network has been established
to support the implementation of the Danube Convention and
was revised in 2006 to ensure full compliance with the provi-
sions of the WFD. The Network is based on national surface
water monitoring networks and includes monitoring locations
across the Danube (thus including the Iron Gates Reservoirs)
and its main tributaries. Hence, it covers the Sava (as well as
some of its main tributaries, notably the Una, the Vrbas and the
Bosna), the Drava, the Tisza and the Velika Morava.

In the Maritsa/Evros/Meri¢ Basin, cooperation between the
competent authorities of Bulgaria and Turkey has led to the
establishment of four telemetry hydrometric stations in the
Bulgarian part of the basin. The stations supply both countries
with continuous real time data.

MAIN PROBLEMS,
IMPACTS AND STATUS

Transboundary resources in the subregion commonly face nu-
merous challenges: surface water and groundwater pollution
from urban wastewater and agriculture; old, yet still operation-
al, industrial facilities and mines; illegal wastewater discharge;
and waste deposits; water scarcity; destructive floods; declines
in groundwater levels; and saline water intrusion in deltas and
coastal aquifers.

Regarding consumptive uses, agricultural irrigation and drinking
water supply rank first by the share of total volume of water used
in the basins. Water use for crop production has an important
share in the waters in the Aegean Sea Basin; this can reach more
than 50% in the Bulgarian part of the Maritsa/Evros/Meri¢ sub-
basin and more than 80% in the Turkish part of the Maritsa/
Evros/Merig Basin.

Domestic water supply is the main use for most of the waters in
the Black Sea Basin, followed by industrial water supply, agri-
cultural irrigation and livestock raising; the order may vary on
a case-by-case basis. As an example, in the Sava River Basin and
in the Iron Gates Reservoirs, drinking water supply is the main
use, followed by agricultural irrigation (not taking into account
the water used for hydropower production). In Somes/Szamos
alluvial fan aquifer (Romanian part), drinking water supply and
industry are the main groundwater uses.

Water-use efficiency in the agricultural sector is a key issue due to
the unsustainable irrigation techniques used and the deficiencies
in the irrigation systems. Water loss due to the degraded drinking
water supply networks is also an issue for many countries, such as
Bosnia and Herzegovina, Montenegro and Albania; these losses
are estimated in some cases to be more than 50%.

i T A Y

Groundwater abstraction is a major pressure factor in many ba-
sins and aquifers, such as the Skadar/Shkoder Lake sub-basin, the
North and South Banat, the North-East Backa/Danube-Tisza In-
terfluve and the South-Western Backa/Dunav aquifers.

Agricultural activities contribute to the chemical pollution of
water resources, mainly by nitrogen and phosphorous due to use
of fertilizers, and pesticides. Pressure varies among basins due
to countries’ specific hydrometeorological and socio-economic
conditions (e.g., the need or financial capacity for agricultural
irrigation), crop types and production patterns. Adverse effects
on aquatic- and water-related ecosystems include the loss of bio-
diversity and the deterioration of ecosystems. Diffuse pollution
from agriculture is reported to be an issue, inter alia, in the Sava,
Mesta/Nestos, Maritsa/Evros/Meri¢ and Somes/Szamos Basins.
Unsustainable agricultural practices exert pressure both on sur-
face and groundwaters in the basins of Neretva and TrebiSnjica,
as well as in the Prespa sub-basin.

Nutrient-loading deriving from diffuse pollution and the insuffi-
cient treatment of urban wastewater has resulted in the slight eu-
trophication of the Skadar/Shkoder Lake. Pollution reaches the
receiving seas, e.g., considerable nutrient loads get transported
into the Adriatic Sea via the Drin River.

Inappropriate sanitation — insufficiently treated and/or untreat-
ed wastewater and/or improper use of septic tanks (mainly in
rural areas) — as well as illegal wastewater discharges, are a ma-
jor source of pollution for the river basins of the Sava, Maritsa/
Evros/Merig, Timok, Struma/Strymonas, Mesta/Nestos, Nisava
and Neretva and in the Iron Gate reservoirs. Related impacts
were reported for many groundwater bodies as well, e.g., in the
Neretva and Trebi$njica hydrogeological basin, the Stara Planina/
Salasha Montana and Tara.

Insufficiently treated and/or untreated industrial wastewaters
(including illegal discharges) lead to water resources pollution
by organic compounds, heavy metals and other hazardous sub-
stances. Although industrial activity has significantly declined in
the Skadar/Shkoder sub-basin, unsustainable industrial wastewa-
ter management affects the quality of the lake, including sedi-
ments. Untreated industrial wastewater is a pollution source in
the Ohrid, Maritsa/Evros/Merig, Neretva, Somes/Szamos and
Trebi$njica Basins for both surface and groundwater bodies. In
the Sava Basin, hazardous substances pollution is reported.
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[llegal waste disposal/uncontrolled dumpsites have been exerting
pressures or are a potential pressure factor in a number of shared
basins, impacting both surface and groundwaters. These include
the Sava, Nisava, Neretva (where both municipal and industrial
waste was reported), Struma/Strymonas and Mesta/Nestos Ba-

sins and the Drin River and Skadar/Shkoder Lake sub-basins.

In the Drin River Basin, impacts from mining activities are likely
to still be an issue for the Drin River and Lake Ohrid and, to
a lesser extent, in the Skadar/Shkoder sub-basin. In some other
basins, mining activities are reported to have impacts of low in-
tensity and of local character.

Tourism activities, in the coastal areas of basins such as the Ner-
etva and around Lakes Ohrid, Skadar/Shkoder and Prespa, ex-
ert pressures since they periodically increase the liquid and solid
waste generation as well as the water demands. Illegal construc-
tion linked with tourism is of concern, e.g., in the Drin Basin,
especially in the Albanian part.

When extensive, all of the above pressures may commonly result
in transboundary impacts and pollution.

Climate change has already impacted some areas and may have
significant further impacts in the future. Bulgaria reported that
climate change has resulted in an approximately 30% decrease
in precipitation and a subsequent decrease in water resources in
the Mesta/Nestos Basin and Maritsa/Evros/Merig sub-basin over
the past 20 years. According to the Intergovernmental Panel on
Climate Change (IPCC), SEE is among those subregions pro-
jected to be most severely hit by climate change. Decreasing
summer rainfall, decreasing average run-off and low summer
flows are projected, as well as increasing frequency and sever-
ity of droughts, the risk of floods, and other extreme weather
events. This is expected to result in an increased water availa-
bility/demand gap, the deterioration of water quality as a result
of decreased flows, as well as other important impacts, such as
damage to human health and settlements, forest fires, increasing
desertification, soil degradation and loss of inhabitable and ar-
able land and natural habitats. Economic activities depending on
water will be adversely affected. This, in turn, will exacerbate the
already demanding challenge of balancing competing demands
among different uses — navigation, hydropower generation, ag-
riculture, industry, tourism/recreation, etc. — at the national and
transboundary levels, stemming from the muld-purpose use of
basins. Additional attention should be given to water resources in
such a changing environment, so as to ensure the functioning of
ecosystems and the preservation of the natural capital.

In the case of transboundary aquifers, the above-mentioned is-
sues are exacerbated by an insufficient knowledge base. This is
of particular importance for karst aquifer systems. The extent
and limits of karst systems, their drainage patterns and, most
importantly, flow paths are little known, and the general lack of
understanding of their vulnerability to anthropogenic as well as
climatic stresses increases the level of difficulty of managing them
and threatens their value and long-term sustainability. Their spe-
cial characteristics are an additional factor of complexity when
it comes to transboundary water resources management. The
hydrogeological basin, encompassing the Neretva as well as the
Trebi$njica and Trebizat “sinking” rivers, is a characteristic exam-
ple. This basin extends across the same area as the Neretva River
delta, hosting a range of socio-economic activities (e.g., human
settlements, industry, hydropower generation, agriculture, tour-
ism, recreation), as well as ecosystems of European significance.
The Prespa and Ohrid Basins, which are linked through under-
ground channels in the karst, provide an additional example, yet

information about this complicated interconnection is still in-
complete.

Rivers and coasts are linked through numerous hydrological
and socio-economic processes. Changing patterns of land and
resources use upstream result in changes in the downstream
coastal zone, and consequently commonly have an effect on
coastal ecosystems and economic activities. The necessary inte-
grated approach in river basin and coastal management becomes
even more challenging when it comes to transboundary basins.
The Maritsa/Evros/Meri¢ and Neretva Basins are characteristic
cases where cooperation between the riparian countries on issues
related to water and land resources use patterns is necessary to
alleviate adverse effects such as flooding, the alteration of geo-
morphology of the delta areas and salt water intrusion, as well as
deterioration of soils, the quality of water and, to a certain extent,
of ecosystems. Sustainability considerations have to be integrated
in the development plans of the coastal areas. Unsustainable de-
velopment patterns linked with agriculture and/or tourism result
in the unsustainable use of water resources in water-scarce coastal
areas of the Mediterranean Basin. This may exacerbate the con-
sequences of the upstream pressures, where these exist. There are
also cases in which such development patterns in coastal areas
are felt outside the basin. For example, transfer of water outside
Skadar/Shkoder Lake Basin is planned in Montenegro, to cover
drinking water needs in the coastal areas of the country. Likewise,
there are plans for water from Mesta/Nestos Basin to be used for
agricultural irrigation in an adjacent river basin in Greece.

The reclamation of wetlands, uncontrolled urbanization and
excessive illegal hunting and fishing have been pressure factors
which, in addition to the alterations to the hydrological regimes,
have caused impacts to the coastal ecosystems.

A great number of dams and associated reservoirs in the shared
basins in SEE serve one or more of the following purposes: hy-
dropower generation, irrigation, drinking and industrial water
supply, flood protection and recreation. Some reservoirs, such as
Iron Gates I and II in the transboundary area between Romania
and Serbia, service navigational activities in addition to facilitat-
ing flood control.

Hydropower production represents a major non-consumptive
use in many countries. For instance, hydropower contributes to
over 90% of the energy production in Albania, while in Bosnia
and Herzegovina it is an export commodity. Certain river basins
are of key importance in this regard. The hydropower plants built
on the Drin River in Albania produce 70% of the total hydro and
thermal energy production capacity in the country. Two major
dams have been constructed on the Black Drin in the former Yu-
goslav Republic of Macedonia. In Neretva and Trebisnjica hydro-
geological basin, hydroelectric production infrastructure includes
dams and underground channels for the transfer of water, includ-
ing one that transfers water across the border between Bosnia and
Herzegovina and Croatia, to the Dubrovnik hydropower plant.
There are a number of dams in the Bulgarian part of the Maritsa/
Evros/Merig River Basin, and as many as 722 reservoirs. As far as
the Sava River Basin is concerned, there are 21 dams with a res-
ervoir capacity of over 5 million m?. Five of them have a reservoir
capacity between 161 million m® and 340 million m? (the highest
(131 m) dam in Serbia, in the Drina sub-basin, has a reservoir
with a capacity of 170 million m?).

In addition to dams, the construction of water regulation struc-
tures has in many cases caused hydrological and morphological
alterations with different impacts. Indicative are the destruction
of parts of wetlands in lakes and deltas, the interruption of bio-
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corridors and coastal erosion (e.g., the Drin River Basin), the in-
terruption of river and habitat continuity and the loss of wetland
areas (e.g., the Sava River Basin), the erosion of riverbeds and
land as well as the decline of groundwater levels (e.g., the Ner-
etva/Trebisnjica hydrogeological basin). In addition to altering
the character of the aquatic and riparian habitats, resulting from
reduced sediment transport capacity — as was reported among
the main effects of the construction of Iron Gates I and II res-
ervoirs — related sediment deposition has induced the gradual
increase of high water levels upstream, reducing the safety of the
existing flood protection system.

The occurrence of floods is a common extreme phenomenon,
but according to IPCC 100-year floods are projected to occur less
frequently in large parts of SEE. At the same time, the frequency
of flash floods is likely to increase in the coming years because of
the projected increased intensity of rainfall events. Detrimental
socio-economic effects are felt in many basins such as the Sava,
the Maritsa/Evros/Meri¢ and the Nisava. Extensive flood protec-
tion systems can be found in the Sava River Basin. At the same
time, the Sava is a very good example in SEE of a river where
some of the natural flood-plains are still intact, supporting miti-
gation of floods.

MANAGEMENT RESPONSES

All countries, at different paces, are making steps towards the
development of basin management plans. In EU countries, the
preparation of the RBMPs is mandatory and follows the rel-
evant provisions and time frame of the WFD. In Croatia, a
RBMP has been developed for the Krka River Basin as a pilot.
In the former Yugoslav Republic of Macedonia, the process for
the development of such plans will be initiated in the near fu-
ture as part of the implementation of the newly adopted law
that transposes the WFD.

The only joint transboundary management plan is the one pre-
pared by the Sava Commission. As part of that the plan, the Sava
River Basin Analysis Report was concluded and the Sava River
Basin Management Plan is to be developed by end of 2011, also
in accordance with the EU Floods Directive.

With regard to climate change impacts, information generated
through different models needs to be downscaled to be used for
planning at the basin level. Few projects are ongoing (e.g., on the
Sava and Mesta/Nestos).

Specific measures are being taken or are planned for developing
tools to support transboundary cooperation. One example, in
the Sava Basin, is the development of a geographical information
system (GIS), river information services (for the improvement
of navigation safety) and a flood forecasting and early warning
system, which is planned to be developed (by 2012). There is
a protocol to the FASRB regarding flood protection and an Ac-
cident Emergency Warning System is in place.

One of the measures to address issues linked with agriculture
(e.g., the overuse of water, nutrient and pesticide pollution) is
the implementation of good agricultural practices. Countries
have either reported the need for such measures or that they have
been implemented. Efforts need to be continued and enhanced,
or initiated where absent. Command and control measures and/
or incentives with regard to the use of dangerous pesticides and
fertilizers have been adopted. Nevertheless, unauthorized use of
pesticides has continued in several cases.

In EU member States, the construction of wastewater collection
and treatment systems for human settlements in accordance to
the Urban Wastewater Treatment Directive is in progress. Efforts
are also being made in non-EU countries.

Measures to address waste-disposal-related issues include the
construction of solid waste management systems and facilities.
Examples where such measures have been taken include the Stara
Planina/Salasha Montana aquifer and the Skadar/Shkoder, the
Ohrid and the Maritsa/Evros/Meri¢ Basins. The major challenge
that the countries face in this regard is the significant level of
financial resources needed. Nevertheless, in several countries, for
example in Bulgaria, the municipalities have undertaken meas-
ures for the improvement of waste collection and transportation,
and for shutting down unauthorized waste disposal sites.

As far as aquifers are concerned, protection zones for drinking
water have been established in many cases. Nevertheless, relevant
measures are reported as needing improvement for the majority
of the aquifers and the efficiency of measures in place seems to
vary on a case-by-case basis.

THE WAY AHEAD

There is a great potential for sharing the benefits of transbound-
ary waters in SEE. However, the current level of cooperation is
not suited to support such development, to ensure long-term sus-
tainability or to prevent possible negative transboundary impacts
in most of the basins.

Action at the national level promoting integrated water and natu-
ral resources management is crucial, since it creates the condi-
tions for efficient management at the transboundary level. The
ongoing reforms of the water sector — which will evidently
continue — can benefit cooperation. The adoption and imple-
mentation of legal instruments that fully transpose the WFD are
of special importance in this regard, since they will support the
harmonization of legal instruments for water management.

Unitil this becomes a reality, countries should use the momen-
tum created through the reform process and go a step further.
Taking into consideration the different level of the approxima-
tion process in each country, commonly agreed standards for the
management of the shared basins on the basis of the WFD and
international conventions may be used to specifically design rules
and regulations for managing basins in a coordinated and sus-
tainable manner, taking into consideration the specific needs and
realities in each case. Lake Ohrid, where recently established joint
working groups of experts are assisting in the harmonization of
national legislation to support conservation and sustainable de-
velopment of the Lake and its Basin, can serve as an example.

Bearing in mind the conditions in SEE, the UNECE Water Con-
vention has a special role to play, as it offers a basis for enhanced
cooperation and a common platform for EU and non-EU coun-
tries. It is a useful tool for assisting the implementation of EU
water legislation by non-EU countries. Countries that have not
done so yet should consider accession to the Convention.

Cooperation between riparian countries in monitoring and as-
sessment may provide a starting point for cooperation. The
establishment of harmonized monitoring approaches and data-
collection methods, and eventually monitoring and information
systems, would create the basis for establishing a common un-
derstanding of water quantity and quality issues and their root
causes. This would facilitate more efficient collaboration and
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further building of trust, as well as the design of solutions on the
basis of commonly agreed objectives.

Joint fact-finding exercises and analysis of the characteristics of
the basins can support such a process for establishing coopera-
tion. It may assist in the prioritization of issues at the national
and transboundary levels and the basis for future managerial ac-
tions. For the EU member States, this analysis has finished or is
about to finish as part of the preparation of RBMPs. Progress
is varied in other countries and basins. It is of paramount im-
portance that systematic analysis work be initiated for the basins
where it is absent.

Besides exchange of information and joint analysis, other initia-
tives to increase trust need to be promoted to strengthen the basis
for cooperation. Issues of common concern, such as transbound-
ary flood management, also provide such opportunities.

Initiatives, supported by international actors, like the EU and
UN agencies, may play an important role in facilitating coop-
eration. The role of donors in facilitating human and technical
capacities, as well as management plan preparation and infra-
structure development, is key. Regional initiatives such as those
of the Petersberg Phase II/Athens Declaration Process (coordi-
nated by Germany, Greece and the World Bank), acting in co-
operation with the GEE, UNECE and UNDD, with the technical
facilitation of GWP Med, help facilitate regional dialogue and
capacity-building on technical issues. These enhance the benefits
stemming from cooperation as well as the initiation of muld
stakeholder dialogue processes between countries related to basin
management, e.g., the one for the “extended” Drin River Basin.

A reference should be made to GEF, whose financing has sup-
ported cooperation and the conclusion of official bilateral coop-
eration arrangements for the management of natural resources in
the Ohrid, Prespa and Skadar/Shkoder Lakes, with similar action
planned for the Neretva River. Regarding the challenging man-
agement of transboundary aquifers, a GEF-supported process
on the Dinaric Arc Aquifer System envisages the involvement of
Albania, Bosnia and Herzegovina, Croatia and Montenegro (as
well as Greece and Slovenia to some extent), among others, in a
cooperation effort to identify appropriate management measures
to be implemented at the national and transboundary levels.

The coordination of international actors, to create synergies and
avoid duplication or unnecessary effort, should be a goal; this is
an issue where there is room for improvement.

But in any case, actions to secure country ownership are of para-
mount importance. While international actors help initiate coop-
eration, empower institutions and establish coordination mecha-
nisms, the responsibility falls to the riparian countries to secure

the continuation of efforts and the sustainability of outcomes. A
precondition for success is stronger political will with respect to
cooperation in general, and transboundary waters in particular.

Stakeholder involvement is also important. Sustaining and en-
hancing, as appropriate, stakeholder involvement in the identifi-
cation of issues and in decision-making on transboundary waters
is crucial. The establishment of clear rules and procedures for
public participation in decision-making, as well as systematic
awareness-raising, can greatly assist.

Another critical issue is the empowerment and upgrading of the
role of the joint bodies in SEE in terms of preparing and imple-
menting plans and becoming financially sustainable.

Securing financial sustainability will be a decisive factor for the
implementation of the activities towards sustainable manage-
ment of the basins. In addition to the essential financing from
the riparian countries, the establishment of funding mechanisms,
the introduction of financing tools and the generation of new
income from ecotourism and alternative activities could provide
more stable and continuous financing and allow management to
gradually become independent from assistance from the interna-
tional community.

Development plans at the national level should balance the need
for development with the need for sustainable natural resources
use and environmental protection. Minimization or elimination
of upstream-downstream pressures is also a factor that should be
taken into account.

Dams serve as an example of a means of coping with variability
and adaptation to the expected effects of climate change. Their
construction is becoming an increasingly attractive solution to
mitigating the impacts of extreme events (floods and droughts)
and for energy security, as well as for the generation of revenue.
Processes for the construction of dams are ongoing or planned
in a number of transboundary river basins. The operation of the
available infrastructure and planning for new infrastructure on
the rivers should take into account the upstream-downstream
needs and considerations, including possible negative impacts
on the ecosystem services and economic activities, as well as the
evolving climatic conditions.

Regarding floods, the use of better operation techniques and
rules concerning the available dam infrastructure is needed to
reduce their impacts. Flood prevention in transboundary basins
can only be improved and flood effects mitigated through coop-
eration and the use of common information sources. Joint de-
velopment and establishment of integrated information systems
such as flood forecasting/early warning systems is essential.

Tourism is one of the sectors on which many countries rely for
economic development. Lakes and parts of the shared basins
(e.g., delta areas, particularly on the Adriatic Sea coast) are fa-
vourable places for such activities. The effects of related devel-
opment plans that involve alternative uses for waters and water
bodies on lakes-rivers-wetlands-groundwater systems need to be
clearly understood before any decision is taken.

Establishing cooperative management on shared water bodies is
imperative if sustainable development at the basin level is to be
achieved and regional security is to be maintained. International
experience suggests that, although demanding and time-consum-
ing, cooperation yields real benefits. The Danube River Basin is
an example to follow: more than half of the SEE countries are
riparian countries participating in this effort, and can use the
experience gained.
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INTRODUCTION

The subregional assessment of transboundary waters in Eastern
and Northern Europe covers transboundary rivers, lakes and
groundwaters shared by two or more of the following countries:
Belarus, Estonia, Finland, Hungary, Latvia, Lithuania, Norway,
Poland, the Republic of Moldova, Romania, the Russian Fed-
eration, Slovakia and Ukraine. The assessment of the individual
transboundary surface waters and groundwaters in this subregion
can be found in Chapters 1, 5 and 8 of Section IV (drainage ba-
sins of the White Sea, Barents Sea and Kara Sea; Black Sea; and
Baltic Sea).

The assessment of transboundary waters in Eastern and North-
ern Europe also contains an assessment of a number of selected
Ramsar Sites and other wetlands of transboundary importance:
the North Livonian Transboundary Ramsar Site, the Domica-
Baradla Cave System, the Pasvik Nature Reserve as well as sites
at Lake Peipsi, along the upper Tisza River, the Stokhid-Pripyat-
Prostyr Rivers, the Lower Danube and the middle course of the
Bug River. In addition to these, Eastern and Northern Europe
holds a number of other important transboundary wetland areas,
including numerous freshwater lakes and extensive mires con-
nected by rivers and streams, which stretch all along the Russian,
Norwegian and Finnish borders and further to the south along
the Russian, Estonian, Latvian and Belarusian borders. Extensive
river flood-plains, temporary flooded forests, grasslands and fens
are also typical for the region, as well as coastal bays, lagoons
and river deltas in the Barents, Baltic and Black Seas. The north-
ernmost part of the region is characterized by permafrost. The
numerous services provided by these wetlands extend far beyond
their boundaries and range from harbouring rich and threatened
biodiversity to water retention and storage as well as support to
fishing, farming and various leisure activities.

The majority of the water resources in the subregion are of a
transboundary nature, thus most countries are highly depend-
ent on flows generated outside their boundaries. For example,
Ukraine estimates that only a quarter of the surface water flow
in the country is generated within its boundaries and more than
80% of the drinking water in the Republic of Moldova is ab-
stracted from the Dniester River. Such interconnectedness and
related vulnerability emphasize the importance of good trans-
boundary cooperation.

There are great differences in the water resources management
frameworks in EU countries and their Eastern neighbours. In

EU countries, requirements for the status of water resources
are defined through the environmental objectives of the WFD,
which also sets the schedule of measures to be taken. In East-
ern Europe — Ukraine and the Republic of Moldova stand as
examples — the water resources policy emphasizes meeting the
economic needs of the society. As many of the water bodies
concerned are shared by EU and non-EU countries, specific
implications for the implementation of WED arise.

In the western part of the subregion, there are well function-
ing cooperation frameworks at the basin level, whereas in the
eastern part, even if in many cases the legal basis for coopera-
tion has been established, transboundary institutions are less
effective and the level of cooperation is lower. The International
Commission for the Protection of the Danube River (ICPDR)
stands as a positive model for cooperation between EU and
non-EU countries.

LEGAL, POLICY AND INSTITUTIONAL
FRAMEWORKS FOR TRANSBOUNDARY
WATER MANAGEMENT

Most of the existing agreements for transboundary water co-
operation were signed in the late 1990s or in the 2000s.! The
Water Convention has provided the basis for such agreements.
Older agreements date back mainly to the 1950s and 1960s,
including the Finnish-Norwegian, Finnish-Russian and Polish-
Russian agreements; the 1929 Convention between Norway
and Sweden being the oldest. Currently, a number of countries
are in the process of revising or have recently revised their bi-
lateral agreements. Ukraine and the Republic of Moldova are
preparing a new basin agreement on the Dniester, which fore-
sees the establishment of a transboundary water commission. In
June 2010, Romania and the Republic of Moldova entered into
an agreement on the Prut. Moreover, a new intergovernmen-
tal agreement on transboundary waters between Belarus and
Poland as well as Romania and Serbia are under development.
Factors that have triggered revisions is the need to take into
account the provisions of the WFD, the principles of integrat-
ed water resources management (IWRM) and the obligations
under the Water Convention. For example, the bilateral agree-
ment of 2003 between Romania and Hungary has a dedicated
section on the harmonization of transboundary surface water
and groundwater bodies according to the WFD and the Water

'Information on the existing agreements for transboundary water cooperation can be found in annex II.
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Convention However, on some major transboundary rivers —
for instance the Bug and the Dnieper — there is still neither
an agreement covering the whole basin nor an established river
basin commission.

Where established, transboundary water commissions promote
cooperation on various issues and, in many cases, their scope
and mandate have progressively expanded with time and grow-
ing trust. For example, today the Finnish-Russian transbound-
ary water Commission deals with a broad range of manage-
ment issues, including joint monitoring of pressures and water
quantity/quality, joint management of water resource including
joint operation of water level regulation, fisheries and threat-
ened species. The Estonian-Russian joint commission in addi-
tion to organizing the exchange of data also defines priority
directions of future work and programmes of scientific studies
on the protection and sustainable use of transboundary waters.
It facilitates cooperation between various actors in the basin
and ensures that discussions on relevant questions are open to

the public.

In a number of countries, river basin councils or similar institu-
tions advise water management authorities on the country’s or the
basin’s water issues. As concerns transboundary waters, Ukraine
and the Republic of Moldova have the intention to invite each
other’s representatives to attend their basin councils meetings.

River basin councils have been established for all large river ba-
sins in Ukraine and for a few tributaries. Legislative strengthen-
ing of the status of these river basins could significantly enhance
their impact on taking important management decisions. Ex-
panding the participation in the work of councils to, for ex-
ample, professionals’ organizations and non-governmental or-
ganizations (NGOs) could strengthen the competence of the
councils. However, costs are a limiting factor as lack of funds is
already restricting the possibility to organize meetings. It is also
important to include in the transboundary water agreements
the interests of local populations, as Norwegian experience with
indigenous peoples (the Saami) demonstrate.

Water resources management by river basins is firmly established
in EU legislation. In particular, the obligation to publish by De-
cember 2009 River Basin Management Plans has been a strong
driver for water management in EU member States. Eastern
neighbours are also interested in the application of the provi-
sions of the WED. Belarus has schemes for the complex use and
protection of waters, and is interested in seeing how these com-
pare with EU River Basin Management Plans. Due to lack of
resources and capacity in the eastern neighbours, the preparation
of River Basin Management Plans has been mostly supported by
external donors, but the implementation of the developed plans
in some cases advances very slowly. For instance, a draft man-
agement plan for the Pripyat River Basin was developed in the
framework of a Technical Aid to the Commonwealth of Inde-
pendent States (TACIS) project, but has not been followed up.

EU countries are encouraged to jointly prepare River Basin Man-
agement Plans with the non-EU countries with which they share
waters. This is not completely new; e.g., the Finnish-Norwegian
Commission prepared a multiple-use plan for the Paatsjoki/Pas-
vik River with the involvement of the Russian authorities in the
relevant process already in 1997. However, the development of
River Basin Management Plans on the basis of the WFD across
the EU border is not a common practice: for the non-EU coun-
tries it entails many changes in the legislation and the water
management practices; and for the EU countries the risk of not

respecting the deadlines of the WFD discourage a strong engage-
ment of non-EU countries in the process.

Planning systems in the eastern neighbours of the EU are still
influenced by their Soviet heritage. IWRM principles are ac-
knowledged in these countries as important to follow, but the
implementation in practice is limited. There are national insti-
tutional problems that remain to be solved and little coordina-
tion and integration between national organizations involved in
the management of water resources, for example, exists between
the agencies managing surface waters and groundwaters.” Weak
institutions and legislation also make the application of IWRM
difficult. Another challenge is the shortage of funding for the
water sector. The Siversky Donets Basin, on which a number of
international projects have supported the preparation of a river
basin management plan, demonstrates the challenges.

In the Republic of Moldova, a draft of a new water law incorpo-
rating basin principles that would replace the water code of 1992
is in its final stage of agreement between sectoral ministries. The
new law approximates to the EU acquis communautaire and the
WED. Recently, a piece of legislation for the control of wastewa-
ter discharges from municipal sources was drawn up — under the
National Policy Dialogue process within the EU Water Initiative,
with UNECE as key strategic partner for the I'WRM component
— and has been adopted; however, its implementation is dif-
ficult due to, among others, shortage of funds. A new strategy on
drinking water and water management has also been prepared,
but implementation has not advanced. A national strategy on
waste management is currently being developed which, among
others, aims to reduce impacts on water resources.

Also, the other non-EU countries of the subregion are progres-
sively aligning their legislation to EU standards. In Ukraine, the
need to introduce the principles of river basin management is
reflected mainly in the Law on Environmental Protection and
the Water Code.

MONITORING OF TRANSBOUNDARY
RIVERS, LAKES AND GROUNDWATERS

Most of the bilateral agreements in the subregion, including the
recent ones signed by countries in transition in the 2000s — e.g.,
Belarus-Ukraine and Belarus-Russian Federation — have among
their key provisions the exchange of hydrometeorological or oth-
er monitoring data on transboundary waters. The organization of
joint monitoring programmes, data collection and data manage-
ment varies. Between Romania and Hungary these are organized
through a joint Hydrotechnical Commission. Agreements for the
exchange of data have been made also between departments and
institutions dealing with hydrometeorological information, as
the example of Belarus and Poland demonstrates. Even when the
bilateral agreement had not been signed yet, information from
water quantity and water quality surveys on the Prut River were
exchanged between water authorities from the Republic of Mol-
dova and Romania.

The establishment of joint bodies greatly facilitates the exchange
of monitoring information. For instance, in the Estonian-Russian
joint commission and its working groups systematic exchange of
information takes place. The experience of joint monitoring on
Lakes Peipsi, Lake Pihkva, Lake Limmijirv and Narva Reser-
voir, based on an agreed monitoring programme, also illustrates
the remaining challenges: monitoring programmes need to be

2 A brief description of the water resources management framework in each of the countries can be found in annex I.
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harmonized in some details; criteria used for assessing the situ-
ation of the water bodies need to be agreed upon; and the com-
parability of laboratory data needs to be continuously ensured.
Lessons learned from agreements implemented over several
decades show that harmonisation of monitoring and assess-
ment practices, including laboratory analysis, can be achieved
(e.g., between Finland and the Russian Federation).

The monitoring of physico-chemical determinands tends to
be the prevailing practice in non-EU countries, while in EU
countries, in accordance with the WFD, the classification of
the status of water bodies is both based on monitoring bio-
logical determinands as well as monitoring physico-chemical
and hydromorphological determinands as essential supporting
elements. Biological monitoring is less developed in non-EU
countries. For example, in Belarus, the Republic of Moldova
and Ukraine, the surface water quality assessments are still
based on the maximum allowable concentrations (MACs), de-
fined for a range of physico-chemical parameters; however, a
piece of legislation to introduce a new classification system,
is under consideration by the Government of the Republic of
Moldova based on the outcome of the TACIS project “Water
Governance in the Western EECCA Countries” (2008—2010).
It is expected that Ukraine and Belarus will follow this example
as across and beyond the EU border, the different water quality
systems make it difficult to compare and agree about the water
quality status. For example, on the Pripyat, both Belarus and
Ukraine still use their own water-quality classification systems
with different sets of MACs, which complicates joint assess-
ments of the water-quality status. In the long term, the influ-
ence of WFD will increase harmonization in the subregion.

Gaps related to low frequency of observations, lack of hydro-
biological monitoring and lack of monitoring of suspended
matter and bottom sediments are common problems in the
non-EU countries, together with limited availability of gov-
ernmental funding for renewing and maintaining monitoring
equipment and laboratory devices. In some cases, funds from
international projects are used to address these issues.

Another common problem, especially in non-EU countries,
is the lack of coordination and data exchange between the
various monitoring systems (e.g. surface waters, groundwaters,
wastewater discharges, hydrometeorological monitoring, qual-
ity of waters used as a source of drinking water, recreational
waters) for which different agencies in the same country are
responsible. Moreover, in non-EU countries, the laboratories
and data management capacity need to be strengthened from
the technical and methodological point of view.

Monitoring and related reporting in the EU countries is largely
set by the requirements of EU water-related directives. Prepar-
ing River Basin Management Plans jointly between EU and
the neighbouring non-EU countries (e.g., Republic of Mol-
dova and Romania) according to the WFD also influences the
approach outside the EU, and the related information require-
ments push for collecting specific information.

Flooding is also a main problem in the subregion. Recent dis-
astrous flooding caused by heavy rains in the Carpathians in
July 2008 and in summer 2009 in rivers shared between Ro-
mania and Ukraine, and the Republic of Moldova and Ukraine
reached critical dimensions, inter alia, with the discharge of
the Prut reaching a record level. These events have increased
awareness about the need to invest in flood prediction and
cooperate with neighbouring countries in developing such
systems. Ukraine is developing a flood protection system in

the Dniester, Prut and Siret Basins, a part of which will be hy-
drometeorological monitoring, including automatic stations,
in support of management decisions to reduce damage from

flooding.

As an example of transboundary cooperation on monitoring,
Hungary, Romania, Slovakia and Ukraine have already estab-
lished a network of automatic hydrometric stations in the Car-
pathian region, which will be further developed over time.

However, automatic monitoring devices that are part of early
warning systems require long-term commitment for continu-
ous maintenance. Testing of the Accident Emergency Warning
System (AEWS) in March 2007 on the Danube revealed that
half of the stations did not react in a timely fashion.

The use of information technology in monitoring and data
management is gradually increasing, introduced especially
through donor-supported projects. The development of the
structure and content of a pilot Geographical Information Sys-
tem (GIS) on the Dniester River Basin as the information basis
for water management is supported in an Environment and
Security Initiative (ENVSEC) project. For the Prut, a unified
monitoring programme and GIS is also called for.

Networks for monitoring transboundary groundwaters are
not well developed and, for example, Belarus indicates trans-
boundary groundwater monitoring to be needed. At the same
time, there are also positive examples: Lithuania has been
monitoring transboundary aquifers with Poland for more than
15 years, and in 2010 groundwater monitoring was initiated
based on bilateral agreement between the Lithuanian Geologi-
cal Survey and the Kaliningrad Agency of Mineral Resources.

Voluntary monitoring schemes of water quality can also help
in small rivers (Latvian experience).

MAIN PROBLEMS, IMPACTS
AND STATUS

Although an improvement of water quality has been observed
over the past decade, significant problems remain. Discharges of
non-treated or insufficiently treated wastewater, municipal and
industrial, still remains a major widespread pressure factor. This
is particularly critical for industrial wastewaters with hazardous
substances that are not treated before being discharged into sur-
face waters or are not pre-treated before being discharged into
the sewer systems.

Apart from the lack of sufficient funding for the maintenance
and upgrading of industrial and/or municipal wastewater treat-
ment plants in non-EU countries, another problem remains: the
need to connect more people, particularly in rural areas and small
towns, to wastewater and sanitation systems.

Agriculture is another pressure factor: as a significant water user
it has impacts on water quantity and as user of pesticides as well
as manure and/or nitrogen and phosphorus fertilizers it has im-
pacts on the quality of surface waters or groundwaters. Draining
of agricultural land has also intensified nutrient emissions from
the soil into groundwaters. As concerns the assessment of the rel-
ative share of pollution from diffuse sources, some of the non-EU
countries in the region still lack experience on the use of proper
evaluation methods or models, which makes the development of
management scenarios difficult.
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Pollution by pesticides from agriculture and other hazardous sub-
stances used in industries — which can seriously damage aquatic
ecosystems — is among the significant water management issues
identified in the Danube Basin. The importance of pesticide use
varies along the basin: in comparison with the upstream Danube
countries, the level of pesticide use in the central and lower Dan-
ube countries remains relatively low. Another water management
problem stems from “old” pesticides, which are not any more
authorized in any of the Danube countries, but which are still
present in sediments.

The identification of “heavily polluted sites”, either by pesticides,
oil products or other hazardous substances, and their restoration
is another critical issue in transboundary and domestic water
management, including its health-related aspects. The Republic
of Moldova, based on the provisions of the Protocol on Water
and Health, and with the assistance of Switzerland and UNECE,
has in October 2010 finalized work on setting targets and target
dates for IWRM, safe drinking water and adequate sanitation,
which includes measures to rehabilitate polluted sites.

Agricultural pressure is often significant in basins with a large
percentage of cropland, — for example, in the Somes/Szamos
and Lielupe with around 50%; in the Venta with around 40%;
and in the Neman, Ipel/Ipoly and Salaca with around 30%. For
EU countries, which have managed to get point source pollution
fairly well under control, the diffuse pollution from agriculture
is becoming the main challenge. Thus, the importance of agri-
cultural pollution and other diffuse sources as pressure factors is
increasing in relative terms, as efforts for many years have focused
on pollution from point sources.

Diverse industries operate in the subregion, including food pro-
cessing, pulp and paper industry, chemical (e.g., oil refining),
metallurgical and metal processing industries. Compared with
other sectors, industry is not a big water user due to progress in
water saving and rational use of water, but the industry’s envi-
ronmental impact depends heavily on the type of industry, the
processes used and the efficiency of wastewater treatment. Heavy
metals and hydrocarbons from industrial wastewater discharges
are a concern in a number of basins, for instance the Siversky
Donets, despite the legislation in place.

The mining industry can be a pressure factor, commonly with a
local impact, for example in the Siret sub-basin, where storage
facilities, including tailings dams, are located. In the Tisza and

Kérés Basins, there are cadmium and copper loads from mining
activities. In the territories of the Russian Federation and Ukraine
in the Siversky Donets Basin, coal industry has an impact. Dis-
charges of saline waters from mines are reported to impact on
water resources, e.g., in the Vistula Basin. Ore processing also
has impacts; for example nickel smelters in Pechenga, Russian
Federation, cause sulphur deposition in Norway (although this
has been decreasing). In the Kemijoki Basin, several new mines
are in the planning phases in the Finnish territory.

Inappropriate solid waste disposal, for example at uncontrolled
dumping sites, is reported to be an issue in some basins, e.g., the
Daugava, Ipoly, Vah and Prut, albeit commonly of local impact.

Also hydromorphological changes impact on the biological
component of the river systems. The key hydromorphological
pressure components are: interruption of river and habitat con-
tinuity; disconnection of adjacent wetlands/floodplain; and hy-
drological alterations. The key driving forces causing river and
habitat continuity interruptions in the Danube River Basin Dis-
trict are mainly flood protection (45%), hydropower generation
(45%) and water supply (10%). A third of the channels along the
main course of the Danube are either severely modified (29%) or
totally modified (3%). Almost a tenth of the flood plain is totally
modified. In general, the Upper Danube is hydromorphological-
ly more altered that the downstream. In the Gauja/Koiva River,
fragmentation by dams results in problems for fish migration.
Systematic assessments of other major rivers would shed light on
the extent of the hydromorphological changes in other parts of
the subregion.

The impacts from infrastructure for hydropower generation are
also an issue in many basins of the subregion. In those rivers
where hydropower has been extensively developed — for exam-
ple on the Dnieper, Bug’s tributaries and Kemijoki — significant
stretches of the river are hydromorphologically heavily altered.

Ecological changes in the Danube delta itself, including the crea-
tion of a network of canals through the delta to improve access
and water circulation, and the reduction of the wetland area by
the construction of agricultural polders and fishponds have re-
duced biodiversity, altered natural flow and sedimentation pat-
terns, and diminished the ability of the delta to retain nutrients.
This is because more of the nutrient-rich water is now washed
directly through the main canals rather than being distributed
through the wetlands and reed beds.

Among other anthropogenic pressures that affect wetlands are
forestry operations (e.g., cutting, replacement of natural com-
munities with monocultures). Peat extraction and associated
drainage contribute to the change of hydrological processes and
pose a threat to ecosystem integrity. Similar effects are caused by
agricultural practices (e.g., transformation of naturally flooded
meadows into cultivated lands), while intensive grazing on wet
pastures leads to the degradation of natural vegetation and dete-
rioration of the soil structure. Another extreme is the abandon-
ment of traditional agricultural lands and subsequent overgrow-
ing of previously open areas. A specific threat is posed by fires
— in forests, on peatlands and grasslands. Unsustainable fisheries
and aquaculture, hunting, berry collecting, tourism and recrea-
tion practices (including poaching, illegal dumps, etc.) contrib-
ute to the deterioration of wetland ecosystems. All together, these
processes lead to degradation of valuable aquatic and terrestrial
wetland biotopes and the subsequent loss of biodiversity and cer-
tain ecosystem services. Invasive plant and animal species that
out-compete native ones pose another threat.



58 |

CLIMATE CHANGE AND ITS IMPACTS
ON WATER RESOURCES

Concerning observed climate change, IPCC reports that mean
winter precipitation increased over the period 1946-1999 across
most of Northern Europe. In the future, IPCC projects sum-
mer precipitation to decrease in Eastern Europe, causing higher
water stress. Northern countries are also vulnerable to climate
change, although in the initial stages of warming there may be
some benefits in terms of, for example, increased crop yields
and forest growth. The projected impacts include increases in
annual run-off in Northern Europe, and decreases in Eastern
Europe. In general, annual average run-off is projected to in-
crease in Northern Europe (north of 47°N) by approximately
5-15% up to the 2020s and by 9-22% up to the 2070s. The
increase in projected run-off and lower risk of drought could
benefit the fauna of aquatic systems. Groundwater recharge is
likely to be reduced in Eastern Europe, with a larger reduction
in valleys and lowlands. Flow seasonality (and drought risk and
flood frequencies) is predicted to increase also in Eastern Eu-
rope, with higher flows in the peak flow season and either lower
flows during the low-flow season or extended dry periods. In
Northern Europe, IPCC predicts the risk of winter flooding
to increase by 2020s and present day’s 100 year floods to occur
more frequently.?

Ukraine is a good example to highlight the impact of climate
change in the subregion: the total annual precipitation is in-
creasing over most of its territory. Within the next 30 years,
climate change is predicted to cause a 15%—25% increase of the
mean annual run-off in the forested northern part of Ukraine,
involving an increase of winter run-off and a decrease of spring
run-off. In the southern and south-eastern parts of the country,
Ukraine predicts a 30%-50% decrease in the mean annual run-
off, with about a half of the flow occurring during the winter
months. Drought risk is expected to increase in the south of the
country. Along the rivers in the Carpathians, the frequency of
extreme floods is predicted to increase. Predictions of run-off
change have been made for individual rivers (the Dnieper, for
example). Negative impacts are expected on the water quality in
the south and south-east of Ukraine.

In Latvia, compared with the reference period 1961-1990, the to-
tal annual precipitation is predicted to increase by 4%—11% in the
period 2070-2100. Monthly precipitation is predicted to increase
in winter and in the beginning of summer, but decrease in sum-
mer. The number of days with intensive precipitation (more than
10 mm in 24 hours) is predicted to increase by 20—100. Moreover,
periods without precipitation, i.e., more than five days without
rain, are expected to occur more frequently.

In the northern part of the subregion, for the area of, e.g., the
Kemijoki and Teno Basins in the north of Finland, a set of cli-
mate change scenarios suggests an increase of 1.5 °C-4.0 °C
in annual mean temperature and 4%-12% increase in annual
precipitation in the next 50 years. Changes in seasonal flow are
predicted to vary from -5% to +10%, depending on the area. In
general, the frequency of spring floods may increase. Ground-
water levels may increase in wintertime and decline in summer
time, and groundwater quality in small groundwater bodies may
be negatively affected.

No specific analysis of climate change and planning of related
measures was required in the preparation of River Basin Man-
agement Plans according to the WFD. However, in some cases
— thanks to the activities of, for example, river basin commis-
sions — climate change has been taken into consideration. The
Tisza River Basin Management Plan 2010 in the framework of
the ICPDR stands as an example. Significant impacts from cli-
mate change on the Tisza and Danube water systems are expect-
ed, in particular reduced average water flow and increase in the
frequency and intensity of extreme events, even though there
are significant regional and local variations. Historical changes
in land use and water management complicate the assessment of
climate change impacts. Changes in water quality and ecologi-
cal status are considered likely, but have not been investigated.
Current practical information needs — as demonstrated by the
case of the Tisza — include the quantification of the predicted
impacts on water resources and a better knowledge about their
spatial distribution. A number of research projects, funded in
particular by the EU, aim at strengthening the knowledge base.

Monitoring of the different components of the water cycle —
including evapotranspiration — for water balance studies is
needed, as well as an evaluation of the changes of the hydro-

®Bates, B.C., Kundzewicz, Z.W. Wu, S. and Palutikof, J.P. (eds), Climate Change and Water. Technical Paper of the Intergovernmental Panel on Climate Change.

IPCC Secretariat, Geneva. 2008.
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logical regime through models. The necessity of strengthening
interdisciplinary research of climate change impacts on water-
related sectors of the economy requires coordination between
different sectors and agencies. Further work is also needed to
assess impacts on water uses, including those which are strongly
health-related such as drinking water use and recreational use.

Many countries have developed or are in the course of develop-
ing strategies on climate change: Romania, for example, has
adopted a National Strategy for Climate Change, and Hun-
gary proceeds in this direction. In Ukraine, a draft Climate
Programme has been prepared by the Ukrainian Hydromete-
orological Institute, paving the way for the drawing up of a
national strategy. Work is carried out by Ukraine in the frame-
work of the National Policy Dialogue on IWRM, which so far
culminated in a draft concept for the State policy on the adap-
tation of water management to climate change.

Efforts are also being made to address climate change-related
concerns, and the need to develop intersectoral and interna-
tional cooperation to this end is acknowledged. In the EU, the
European Commission White Paper (2009) “Adapting to cli-
mate change: towards a European framework for action” calls
for the promotion of strategies which increase the resilience to
climate change, and sees also a need for the development of
guidance to ensure “climate proofing” of River Basin Manage-
ment Plans by 2015.

The various programmes and initiatives include, for example,
a programme set up in the Paatsjoki/Pasvik River Basin, which
aims to produce knowledge and information on environmental
impacts for decision-making and strategies for adaptation to
climate change and anthropogenic effects and which will de-
velop assessment tools for this border region. On the Dniester
and Neman River Basins, two projects on adaptation to climate
change are carried out aiming to promote a basin-wide assess-
ment of the impacts of climate change applying the UNECE
Guidance on Water and Adaptation to Climate Change (2009).
Evaluation of costs of adaptation and comparison of different
adaptation measures is commonly further down the road for
many basins, and only a few countries have seriously embarked
on these aspects yet.

RESPONSES

For most of the transboundary waters in the subregion, bilateral
or multilateral agreements exist. Many bilateral agreements on
transboundary waters are expected to be revised, taking into
account provisions of the WFD and of the Water Convention
(e.g., the agreement on the Dniester, which has been under ne-
gotiation over the past few years). The studies, plans and rec-
ommendations developed by established river basin commis-
sions demonstrate the benefits of institutionalizing the basin
level cooperation.

The WEFD requirements have put in motion a process towards
meeting the objective of good status by 2015. EU member
States have transposed the Directive in their national legisla-
tion. Preparing River Basin Management Plans has required an
assessment of the situation in the basins according to a com-
mon format. Programmes of measures have been defined as
stipulated in the WFD to address the main concerns identified
in the Plans. However, for transboundary river basins, activities
in the different riparian countries need to be further coordi-
nated and harmonized in River Basin Management Plan(s), in
particular for basins shared by EU and non-EU countries.

A positive exception is the Danube, for which a Joint Pro-
gramme of Measures has been defined to address the identified
Significant Water Management Issues (organic, nutrient and
hazardous substances pollution and hydromorphological altera-
tions), as well as groundwater bodies of basin-wide importance.
The Programme is based on the national programmes of meas-
ures, which are to be made operational by December 2012.

Gradual rehabilitation, building and extension of sewerage sys-
tems and wastewater treatment plants is being carried out. In
the EU, the Urban Wastewater Treatment Directive (Council
Directive 91/271/EEC) requires collection and treatment (ba-
sically biological) of wastewater from agglomerations and sets
the time frame for compliance. Many countries that acceded
to the EU in 2004 and 2007 enlargements — in this subre-
gion, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia
and Romania — were granted transitional periods to comply
with the Directive’s requirements. The investment needed in
these EU member States in order to achieve compliance with
the Directive is substantial. This is illustrated by the case of
Estonia, where the biggest part of the EU Cohesion Fund to
fulfil environmental commitments is planned to be used for
reconstruction of wastewater treatment plants and renovating
relevant collection systems.

The significant investments made and infrastructure projects
carried out to renovate existing wastewater treatment plants
and build new ones have contributed to the reduction of pol-
lution load to surface waters. For example, for phosphorus, ni-
trogen, BOD, chemical oxygen demand (COD) and suspended
solids, the load to surface waters has decreased in Latvia by
10%-40% during 2004 to 2008. In Estonia, the pollution load
has decreased in BOD, from 1992 to 2007 by 94%, in total
phosphorus by 79% and in total nitrogen by 71%.

EU countries are also taking supplementary measures to reduce
nutrient pollution, as demonstrated by Slovakia, where these
range from legislative measures for the production of phos-
phorus-free detergents to the application of good agricultural
practices (related to the implementation of the EU Nitrates Di-
rective). Studies on the modelling and assessment of nutrient
emissions (nitrogen and phosphorus) from point and diffuse
pollution sources are also envisaged (e.g., Romania and Slova-
kia) as supplementary measures.

Fulfilling the requirements of the Nitrates Directive and the Ur-
ban Wastewater Treatment Directive are for EU countries the fun-
damental measures for reducing nutrient load at basin level. Dif-
fuse pollution by nutrients from agriculture is addressed through,
for example, specific action programmes for Nitrate Vulnerable
Zones where more stringent environmental requirements for ag-
riculture are to be applied, such as requirements to construct ma-
nure storages and prepare fertilization plans. ICPDR promotes its
Best Agricultural Practices Recommendations to non-EU coun-
tries in the Danube Basin. To limit impacts on quality of water
resources, vulnerability mapping for nitrate pollution from agri-
cultural sources has been carried out (e.g., Romania).

Even though the observed improvement of water quality in the
past decade in the new EU member States like Romania is part-
ly related to reduced industrial activity, a part of the credit is
given to the implementation of principles like the polluter-pays
principle in environmental regulation and the transposition of
the EU environmental legislation. As an example, in the Mures/
Maros sub-basin, heavy metal pollution from mining has been
reduced by closing some mines and by rehabilitating the waste-
water treatment plants.
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In order to improve the knowledge base to direct measures effec-
tively, a number of countries are modelling flow, nutrient loads,
etc. In the case of the Mures/Maros and Somes/Szamos River
Basins, a need for updating existing joint models of transbound-
ary aquifers is indicated.

Joint data collection, joint research and initiatives are also devel-
oped. For instance, Romania, Ukraine and the Republic of Mol-
dova are cooperating in the project “Joint environmental moni-
toring, assessment and exchange of information for integrated
management of the Danube delta region” (2010-2012), coordi-
nated by ICPDR in cooperation with UNEP, UNECE and re-
gional partners. A Danube Delta Sub-basin Analysis Report will
be developed in the project, which is a significant step towards a
Management Plan for the Danube Delta Sub-Basin according to
the requirements of the WED. A Joint Danube Delta Survey will
be conducted in synergy and coordination with the joint Romani-
an-Ukrainian monitoring programme in the Danube, which will
facilitate harmonization of monitoring systems in the delta.

Related to hydromorphological alterations, the focus of measures
in the Danube River Basin District is on establishing free migra-
tion for long- and medium-distance migrant fish of the Danube
and the connected lowland rivers. Deterioration of the current
situation should be prevented and measures taken to improve
habitats and the situation for migratory species and to support
flood-plain restoration. A basin approach needs to be applied to
planning any hydrotechnical measures.

The implementation of the EU Floods Directive improves pre-
paredness as it requires EU member States to inventory flood
risk zones (by 2011), to draw up flood hazard and risk maps (by
2013) and to prepare plans for flood risk management at the
basin level (by 2015). The availability of EU funds for imple-
menting protective measures (including to build infrastructure)
is expected to improve flood protection in the eastern part of
the subregion. Guidance by UNECE provides good examples®
of transboundary cooperation in flood management. Related to
preparedness for hydrological extremes, national strategies for
flooding and drought have been prepared in most countries of
the subregion.

In recognition of their outstanding values, many wetland areas are
designated as protected areas under national and EU legislation,
while a number of the most valuable sites also have international
protection status, e.g., as Ramsar Sites, World Heritage proper-
ties and Biosphere Reserves. A bright example of transboundary
cooperation specifically focused on valuable wetlands is the for-
mal designation of Transboundary Ramsar Sites, meaning that
the Ramsar Site authorities on both or all sides of the border have

formally agreed to collaborate in its management. In Eastern and
Northern Europe five wetland areas currently have this status:
Upper Tisza Valley (Hungary, Slovakia); Domica-Baradla Cave
System and related wetlands (Hungary, Slovakia); Ipoly Valley-
Poiplie (Hungary, Slovakia); North Livonian mires (Estonia, Lat-
via); and Stokhid-Prypiat-Prostyr (Belarus, Ukraine).

The work of NGOs at basin level is constrained by limited finan-
cial resources. Real progress can be seen in bigger basins where
there have been international projects. Transboundary coopera-
tion by NGOs is further restricted by limitations to mobility
(visa needs). Unfortunately, projects often do not have long-term
sustainable impacts, and when the external funding is interrupt-
ed, countries are often not ready to take on the follow-up.

THE WAY AHEAD

Implementation of the WFD influences the Eastern European
countries neighbouring the EU. Although they are not bound by
the Directive and its deadlines, it is expected that these countries
will progressively move towards the implementation of the Di-
rective and its principles.

There are a considerable number of future infrastructure projects
at different stages of planning and preparation. In the Danube
River Basin District, more than hundred such projects have been
reported, with more than a half related to navigation and almost
a third for flood protection. These could further aggravate hydro-
morphological pressures.

An increase of water demand is expected, especially in the south-
ern part of the subregion. For instance, in Romania water demand
for all uses is expected to increase till 2020 (in the Mures/Maros,
Siret and Prut Basins, at least) and some transboundary consul-
tations are being undertaken about the possible consequences.
Water use for public water supply is expected to increase in some
basins, which may or may not have transboundary impact.

Appropriate controls regarding abstraction of fresh surface water
and groundwater and impoundment of fresh surface waters (in-
cluding a register or registers of water abstractions) needs to be
put in place, as well as the requirements for prior authorization
of such abstraction and impoundment. In line with the WFD,
it must be ensured that the available groundwater resources are
not exceeded by the long-term annual average rate of abstraction.

Thanks to the different protection measures that have been put
in place, water quality in a number of rivers is expected to im-

prove (e.g., including the Ipel/Ipoly, Lielupe and Vah).

However, significant water-quality problems remain. Despite the
efforts made to improve treatment of wastewaters, the impact of
untreated or poorly treated wastewaters will not be phased out
quickly. For example, in June 2010 ICPDR estimated that in the
Danube River Basin District there were 228 agglomerations with
>10,000 population equivalent’ (p.e.) still lacking wastewater
treatment plants, which need to be realized by 2015, and 41 ag-
glomerations with >10,000 p.e., which were not equipped with
sewerage collecting systems and where no wastewater treatment
was in place for the entire generated load.

Access to water and sanitation needs to be increased, especially in
rural areas. Stepping up efforts would have beneficial impacts on

public health and well-being.

*Transboundary Flood Risk Management: Experiences from the UNECE region. UNECE. 2009.
*The population equivalent is a measure of pollution representing the average organic biodegradable load per person per day.



The subregional assessment of transboundary waters in the
Caucasus covers transboundary rivers, lakes and groundwaters
shared by two or more of the following countries: Armenia,
Azerbaijan, Georgia, the Islamic Republic of Iran, the Russian
Federation and Turkey. The assessment of the individual trans-
boundary surface and groundwaters in this subregion can be
found in the Chapters 4 and 5 of Section IV (drainage basins of
the Caspian Sea and of the Black Sea). The assessment of trans-
boundary waters in the Caucasus also contains assessments of
a number of selected Ramsar Sites and other wetlands of trans-
boundary importance: Javakheti Wetlands area (including Lake
Arpi Ramsar Site; Madatapa, Bugdasheni, Sagamo and Khan-
chali lakes and Kartsakhi/Aktas lake); and flood-plain marshes
and fish ponds in the Araks/Aras River valley.

There are six major transboundary rivers and four major in-
ternational lakes as well as 13 assessed transboundary aquifers
in the Caucasus. By far the largest part of the subregion is
covered by the basin of the Kura and its tributaries.

Natural availability of water in the Caucasus is quite variable,
with abundant resources in the mountainous areas of Geor-
gia and scarcity in Azerbaijan. Difficulties and deficiencies in
water resources management aggravate problems of access to
water in sufficient quantity and quality.

The Southern Caucasus countries share a common history
as part of the former Soviet Union, which heavily influenced
the institutional and legal setting for management of water
resources, as well as their monitoring. Recent environmental
protection efforts have improved water quality but the indus-
trial and agricultural legacy of environmental degradation of
the former regime has still an impact on water resources.

Past and unsolved political conflicts in the region remain a
major obstacle for transboundary cooperation. A lack of trust
between the countries persists, and it has thus far proven im-
possible to enter into formal agreements and establish effec-
tive institutional arrangements to manage most of the trans-
boundary water resources. A number of positive steps have
been taken in the direction of enhanced cooperation, mostly
thanks to international assistance projects; however, a stronger
political willingness to cooperate is needed to make substan-
tial and sustainable progress.

IWRM is not currently applied in the Caucasus in general, but
there are a number of positive developments: in many countries
the water sector has undergone or is undergoing reform and new
legislative water codes have been developed.

Moreover, there has been a progressive approximation towards
the WFD. An important driver is the EU Neighbourhood Policy,
under which Armenia, Azerbaijan and Georgia signed agreements
committing themselves to bring new environmental laws closer
to EU legislation and to cooperate with neighbouring countries
regarding transboundary water management.

Armenia’s water code of 2002 is the first in the subregion to meet
this obligation. It refers to, among others, development of water
basin management plans, introduced since 2005, and to an inter-
sectoral advisory body. In Georgia, water resources are managed
according to principles of territorial administration (regional
units) and river basin-based management is not applied. A new
water law — as a basis for reforming the 1997 water resources
management system — is being drafted and will include princi-
ples of basin management. There are no river basin organizations
in Turkey either, but the regional directorates of the General
Directorate of State Hydraulic Works (DSI) are responsible for
preparing master plans that set priorities for the development of
water and land resources in the respective basins across water-
related sectors.

Even if there is a lack of comprehensive IWRM plans in these
countries, some steps are being progressively taken in that direc-
tion. For example, Turkey plans to initiate the preparation of a
river basin management plan on the Chorokhi/Coruh River. Ac-
cording to draft strategic orientations of the Ministry of the Envi-
ronment and Natural Resources of Georgia (2009), the develop-
ment of a river basin management plan for the Georgian part of
the Chorokhi Basin is scheduled for the period from 2011-2015.
The Islamic Republic of Iran also reports that a comprehensive
IWRM plan for the Araks/Aras Basin is under preparation.

Groundwater has a high importance in the subregion for drink-
ing water supply, especially in rural areas. Some 80% of drinking
water supplied in Georgia through centralized distribution net-
works is abstracted from groundwater. In addition, groundwater
is also an important source of irrigation water in some areas. Nev-
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ertheless, groundwater resources in general receive little atten-
tion. Integrated management of groundwater and surface water
is not occurring in the region and management of (transbound-
ary) groundwaters is not advanced.!

The lack of formal cooperation between all countries in the Kura
Basin, in particular the lack of a legal framework and joint body
for transboundary water cooperation, is a regrettable limitation;
such a development has not yet materialized despite the efforts
made in various international projects, including the USAID
South Caucasus Water Programme and an ENVSEC project.

The Caucasus, and in particular the Kura River Basin, has ben-
efited from many international assistance projects. These offer
opportunities but also risks of overlapping and duplication, and
do not necessarily match with the countries’ priorities. The insti-
tutionalization of cooperation and the creation of a joint body
for transboundary water management would avoid overlapping
and duplication, while also ensuring continuity and sustainabil-
ity of activities and a more effective use of international funds.

Nevertheless, a few bilateral agreements and some joint commis-
sions do exist, such as the agreements between the Islamic Re-
public of Iran and Armenia and the Islamic Republic of Iran and
Azerbaijan or the Interstate Commission of Armenia and Turkey
on the Use of the Arpagay/Akhuryan Water Reservoir.?

The level of implementation of bilateral agreements, especially
their water management-related clauses, remains low and activ-
ities are sporadic. For example, under the existing agreement on
environmental cooperation between Georgia and Azerbaijan,
no programme or actions have been developed and no official
working group or intergovernmental body has been established
to regularly oversee or support implementation of the agree-
ment. Thus, the ongoing negotiations between Georgia and
Azerbaijan aiming to establish an agreement and a permanent
body for cooperation on IWRM are a promising step forward
for the region which could provide a model for the further de-
velopment of cooperation.

The status of ratification of the Water Convention is varied:
Azerbaijan and the Russian Federation are Parties, while Geor-
gia, Armenia and Turkey are not. Until the entry into force of
the amendments to articles 25 and 26 to open the Convention
to countries outside the UNECE region, the Islamic Republic of
Iran cannot accede.?

Economic development is clearly the priority at the present time,
and efforts to improve economic performance have influenced
legislation, including environmental and water legislation. For
example, in Georgia, the issuing of groundwater abstraction li-
cences was transferred to the Ministry of Energy and Natural Re-
sources and the requirement for an environmental impact permit
is now limited to major enterprises; licences are not required by
households using water for their domestic needs.

Since the break-up of the Soviet Union, monitoring and assess-
ment declined in the Caucasus, demonstrated, for example, by a
substantial decrease in the number of operational monitoring sta-

tions. Some improvement can be observed in recent years, thanks
to international projects. However, there is a lack of continuity to
these activities. Monitoring has suffered owing to a general lack
of national funding, even if recently the situation has improved
in some countries due to an increase in national environmental
budgets (e.g., Armenia).

Groundwater monitoring and integration of surface and ground-
water monitoring are particularly weak. In Georgia, no systemat-
ic groundwater monitoring has taken place for the past 20 years.

No (hydro)biological monitoring has been introduced in the
Caucasus; however, slow progress is being made towards this,
thanks to important support from EU assistance projects. Im-
provement in microbiological and biological monitoring is re-
ported in Armenia and Georgia.

Water quality in lakes is not being monitored in Georgia, with
the exception of checking parameters for recreational water quality.

There is no systematic control of wastewater. Self-monitoring of
sewage water by enterprises has been introduced in Georgia, Ar-
menia and Azerbaijan, but enforcement is not always strict.

A remaining Soviet influence is the still common reference to
“maximum allowable concentrations of pollutants for a specific
water use” (MAC) — seemingly stringent water quality standards
that are difficult to comply with. Adoption and implementation of
new water quality standards depends on legislation, and legislative
changes are made slowly. Moreover, attachment to familiar systems
and resistance to change make for slow progress in the transition
from MAC values towards water quality objectives.

There are problems of quality assurance regarding data on water
quality, not only in the analytics but also in the preceding chain
of sampling and processing. There is no data comparability be-
tween countries, due to, among others, a lack of consistency in
methods. Some international projects, such as the TACIS project
“Water Governance in the Western EECCA Countries” (2008—
2010), aim at a higher degree or harmonization in water quality
assessment and in related parameters. The requirements of the
WED give direction to these efforts.

Monitoring of water flow has also been disrupted since the col-
lapse of the Soviet system. There are not enough hydrometric sta-
tions (e.g., on the Kura for improving flood protection) and the
riparian countries do not share them efficiently. Regular exchange
of operative data, like daily water levels and weekly discharges, is
missing. Early warning is also needed for hydrological extreme
events and in case of accidental pollution. The recent exchanges
reported between Georgian and Turkish delegations concerning
establishment of early warning systems on the Chorokhi/Coruh
River are a positive development.

Under the existing bilateral agreements, bilateral cooperation
on monitoring is currently established between Azerbaijan and
the Islamic Republic of Iran, Armenia and the Islamic Repub-
lic of Iran, Armenia and Turkey (Araks/Aras and Akhuryan/Ar-
pagay), Turkey and the Islamic Republic of Iran (Sarisu River),
and Georgia and Turkey. While recent improvements have been
achieved in the field of joint monitoring and assessment thanks
to international projects, stable, long-term cooperation is missing
in the Kura River Basin.

' A brief description of the water resources management framework in each of the countries can be found in annex I.
?Information on the existing agreements for transboundary water cooperation can be found in annex II.
3 The status of ratification of selected international agreements by Caucasus countries is presented in annex III.
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Agriculture is the biggest water user in the Caucasus. In the
Kura basin in Azerbaijan, some 745,000 ha are irrigated, in-
cluding 300,000 ha in Azerbaijan’s part of the Araks/Aras sub-
basin, and more than 60% of the water withdrawn from the
Kura is used for agriculture. Need for irrigation water has partly
motivated building of storage capacity. In some parts of the
Kura basin, agriculture and animal husbandry are the main
drivers of the economy, and irrigation systems are being further
developed, with substantial pressures on the water resources.

There are substantial water losses in irrigation infrastructure,
with almost 30% losses in irrigation canals. In Georgia, a high
share of the irrigation infrastructure consists of open, unlined
channels and consequently water efficiency is low, which ag-
gravates water scarcity problems. These will be further exacer-
bated by the decrease in precipitation predicted as a result of
climate change and the increased abstraction. Unless effective
adaptation measures are implemented to reduce the water def-
icit, this will impact on agriculture and might even contribute
to internal displacement of populations.

Irrigation also provokes salinization of soils, especially in arid
areas and where drainage is not well organized.

Diffuse pollution from agriculture, viniculture and animal
husbandry, is a significant pressure factor in many basins, for
example in the Alazani/Ganyh and the Akhuryan/Arpacay Ba-
sins. Agricultural pollution in irrigation return flows contain-
ing remnants of agrochemical waste, pesticides, nutrients and
salts is a concern, especially for the Araks/Aras River. How-
ever, in recent years, the application of fertilizers has been
relatively limited. Efforts are being made to control and re-
duce pollution, for instance, in Azerbaijan the Ministry of the
Environment is inventorying pollution sources.

Organic and bacteriological pollution from discharge of poor-
ly treated or untreated wastewater is a widespread problem.
In particular, water quality in the Kura Basin has been se-
verely affected. Wastewater treatment is commonly lacking for
both municipal and industrial (e.g., metallurgical and rub-
ber industry) wastewater. In Georgia, most of the wastewater
treatment facilities have become non-operational and waste-
water is being discharged into rivers without treatment. In
the Turkish part of the Araks/Aras, urban areas are connected
to sewerage networks, but few wastewater treatment plants
have been set up. In rural settlements, wastewater collection
is commonly lacking.

There is also room for improvement in solid waste manage-
ment, as a lack of sanitary landfills is common, e.g., in mu-
nicipalities in Turkey, and controlled dumpsites are reported
to exert pressure on water quality, too. Pollution from illegal
landfills is also a concern in Georgia and Azerbaijan.

Mining of especially copper but also other commodities results
in heavy metal pollution due to acid mine drainage from tail-
ing dams. The affected basins include — among others — the
Debed/Debeda and Voghji/Ohchu basins. Wastewater from
the ore enrichment and processing industry is also an impor-
tant pressure factor. However, the significance of mining as a
pressure factor has substantially decreased in the last 20 years
in some sub-basins. With the exception of major accidents, its
influence in most cases remains geographically limited.

Water-related development projects are seen as the key for socio-
economic development, for example, in the Araks/Aras basin by
Turkey. The existing and planned infrastructures include weirs,
dams, hydropower plants and related structures for electric-
ity generation, as well as constructions for irrigation and water
supply purposes. There is concern that the existing and planned
hydropower stations will result in changes in natural river flow
regime, river dynamics and morphology. The Islamic Republic
of Iran and Armenia are studying the possibility of building a
common hydropower plant on the Araks/Aras River. In recent
years, hydropower has been developed in the Turkish part of
the Chorokhi/Coruh basin, where two hydropower stations are
operational at present. These are part of a scheme involving 10
planned hydropower projects along the main river in a cascade
style. The last one of the Lower Coruh projects is under construc-
tion. The Middle Coruh projects are in final design stage and
investment programme, and the Upper Coruh projects are in dif-
ferent planning stages. This intense development raises concerns
of transboundary impacts. To avoid straining relations between
co-riparians and to ensure sustainability of use of the water re-
sources, ecological flows have to be considered.

Flow regulation affects sediment transport, with reduction of
sediments leading to washing away in the coastal zone. Moreover,
sediment loads are also influenced by the dynamics of land cover/
land use: deforestation makes lands more vulnerable to erosion.
Erosion of river banks is reported in several basins. sand extrac-
tion is also being carried out, and international standards are be-
ing called for in that area, while on the Kura River sedimentation
is a problem, as it blocks water flow, especially during periods of
low water levels in the river.

Due to topography, climate conditions and a dense network of
rivers in certain areas, natural disasters like landslides, mudflows,
floods and avalanches are frequent in Georgia where the number
of floods, including flash floods, seems to have increased in the
period from 1961 to 2008. Due to its extensive lowland areas,
Azerbaijan is particularly exposed to risks from flooding.

Natural disasters (landslides, earthquakes) and their potential
consequences, including on industrial facilities with the risk of
accidental industrial pollution (for instance from tailing dams or
oil pipelines) are perceived as common and significant problems
in the region and offer an area for transboundary cooperation.

The drying up of rivers threatens ecological continuity. For in-
stance, the Iori/Gabirri River dries up in summer in dry years
as result of intensive water abstraction. In the Alazani/Ganyh,
reduction of (groundwater) baseflow has been reported. Over-
abstraction of groundwater resources without regulation is a
problem in the region.

Ecological flows are not considered. Flow regulation and an-
thropogenic impacts on water quality affect water-related eco-
systems. There are two outstanding transboundary wetland ar-
eas: the Javakheti plateau with its numerous lakes and marshy
wetlands, and the fishponds and flood-plain marshes in the
Aras/Araks River valley. The Caucasus is among the planet’s 34
most diverse and endangered areas identified by Conservation
International and is included in the WWF list of Global 200
Ecoregions for its outstanding biodiversity. Currently, seven
Ramsar Sites are designated in the Caucasus. Transboundary
Ramsar Sites have not yet been designated. Apart from the two
wetland areas mentioned above, other important transbound-
ary wetland ecosystems include areas in the coastal zones of
the Black Sea and the Caspian Sea, as well as the Terek, Sulak,

Samur and Kura Rivers and their related, remaining flood-plain
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wetlands. The waters of these river and lake drainage systems
provide important resources for domestic water use, hydro-
power generation and agricultural irrigation — especially in
Armenia, Azerbaijan and Georgia. However, the same wetland
ecosystems are also providing important services for human
well-being, livelihoods and economies, such as recreation, fish-
eries, hunting and livestock farming, and harbour a rich biodi-
versity which depends on them.

Overfishing is a concern in the Kura Basin, where fishing is an
important source of income for riparian communities. Instanc-
es of illegal fishing occur, in which unsustainable harvesting
methods are being used that threaten fish populations.

In Armenia, summer temperatures have increased by 1 °C dur-
ing the period 1935-2007, whereas the increase in winter is
not statistically significant. Climate change forecasts for Arme-
nia show a significant and consistent increase in temperatures
projected for the three time horizons — 2030, 2070 and 2100
— with maximal increase in summer season. The central and
western regions of Armenia are expected to experience more
warming than the rest of the country. Air temperature is ex-
pected to increase by about 1 °C by 2030, with an approxi-
mately 3% decrease in precipitation. The predicted reduction
in the amount of precipitation (rain and snow) varies somewhat
by area/basin: for example for Akhuryan/Arpaghay it is 7% to
10%; for Voghji/Ohchu, 3% to 5%; and for Agstev/Agstafachai
3% to 4%. A decrease of 5% to 10% is predicted in run-off in
the area of Agstev/Agstafachai, 8% to 10% in Vorotan/Bargu-
shad and 2% to 3% in Voghji/Ohchu. A decrease in ground-
water levels is also predicted. Armenia’s vulnerability to climate
change is linked to the importance of the agriculture sector —
highly dependent on irrigation from rivers — for the economy:
it accounts for 20% of GDP in direct agricultural production
and an additional 10% in food manufacturing.

Despite uncertainty, long-term forecasts of most global cli-
mate models show about 5% decrease in precipitation on the
territory of Georgia, with strong inter-seasonal variability. In
Eastern Georgia the predicted decrease of summer precipita-
tion will increase the frequencies of drought and accelerate the
desertification process. The decrease of run-off is predicted for
two major rivers of eastern Georgia, the lori/Gabirri and Ala-
zani/Ganyh, with potential impact on irrigated agriculture and
drinking water supply.

In Azerbaijan, a decrease of 15% in both run-off and ground-
water recharge is expected within the next 50 years due to the
predicted increase of air temperature by 2 °C to 3 °C. Ground-
water recharge is also influenced by reduced surface water flow.
The influence of reduced run-off, as well as decreased quality of
both surface water and groundwater in the Kura basin, is assessed
as very negative. In the western part of the country, the impact
of reduced groundwater recharge is predicted to be very nega-
tive. In general, the coastal zone, lowlands and deserts are rated
as most vulnerable to climate change. Implemented or planned
adaptation mainly relate to technical flood protection, restriction
of development in risk areas, improving flood forecasting and
monitoring, technical measures to increase supply of water (for
drought/low flow protection), application of economic instru-

ments and improvement of existing coastal infrastructure.

During the preparation process for their Second National Com-
munications under the UNFCCC, Armenia, Azerbaijan and
Georgia performed several runs of the PRECIS (Providing RE-
gional Climates for Impacts Studies) Regional Climate Model
for different socio-economic scenarios and two Global Climate
Models (HadAM3P and ECHAM4),? to evaluate future cli-
mate in the Caucasus region. Towards this end, the countries
cooperated by exchanging data and each country validated the
baseline data obtained for their territory and used it for cli-
mate scenarios and climate change impact assessment studies.
Further work on compilation of future climate scenarios and
agreement about them at the regional level is being carried out
in the framework of the Regional Climate Change Study for the
South Caucasus Region financed by ENVSEC.

In the Iranian part of the Araks/Aras basin, average annual tem-
perature is predicted to increase by 1.5 °C to 2 °C by 2050.
A reduction of 3% in precipitation is expected. The impacts
on land use and cropping patterns and on irrigation needs are
expected to be considerable.

For the part of the Araks/Aras that is in Turkish territory, Tur-
key predicts a decrease of 10% to 20% in precipitation by
2070-2100, and increased seasonal variability of precipitation.
A decrease of 10% to 20% in run-off is predicted, also with
increased variability. A decrease of groundwater levels is pre-
dicted too, with negative effects on groundwater quality. Both
consumptive and non-consumptive water uses are foreseen to
increase in the Turkish part of the Araks/Aras. But the trends
are not uniform, as, for example, in the basin of the Chorokhi/
Coruh a comparable increase in precipitation is expected and
consequently groundwater levels are expected to rise.

So far adaptation to climate change has been limited to some
studies and actual adaptation measures are mostly only starting
to be considered. Turkey has developed a “National Climate
Change Strategy” (2009), but the actual planning of measures
lies ahead. The Islamic Republic of Iran has also been develop-
ing its national plan for coping with climate change.

*Turkey, the Russian Federation and the Islamic Republic of Iran were also involved in this regional implementation process, which was organized and directed
operationally by the Hadley Centre for Climate Prediction and Research in the United Kingdom.
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In general, little has so far been done to downscale potential
climate change impacts. More comprehensive and collabora-
tive study of effects of climate change is needed. Due to the
data and modelling intensiveness of the related work, as well
as the large geographical scope, the countries in the Caucasus
could greatly benefit from cooperation, sharing data and com-
paring results. Furthermore, agreement about the basis and
assumptions behind the predictions about climate variability
and change would help form a uniform picture of the water
resources future in the Caucasus.

Despite the current tendency of weakening environmental pro-
tection requirements in order to prioritize economic develop-
ment and some cuts in funding, environmental regulation is
evolving. For instance the adoption of the water code of Arme-
nia marks the way for some progressive legislation in the field
of water. However, good legislation alone will not solve water
problems; such legislation will also need to be enforced and
institutional reforms — at times painful — need to follow to
ensure the necessary structures. International frameworks, like
progressive approximation to EU directives and accession to the
UNECE Water Convention, offer elements for developing in-
struments for water policy.

Even if investment in wastewater treatment is still insufficient,
some measures are reported to address the discharges of un-
treated or insufficiently treated wastewater, which is one of the
most pressing problems. In Georgia, a national programme has
been set up to rehabilitate the wastewater treatment infrastruc-
ture, with planned completion of works by 2020. Pressures on
water quality from municipal and industrial wastewater are ex-
pected to decrease in Turkey as a result of the construction of
wastewater treatment plants. For instance, preliminary work for
wastewater collection and treatment plants for Artvin and Bay-
burt cities have been prepared to reduce pollution in the Turk-
ish part of the Chorokhi/Coruh Basin. The Urban Wastewater
Treatment regulation adopted by Turkey in 2006 is providing
the necessary basis to address the issue.

In Georgia, there is an environmental impact assessment pro-
cess for large enterprises in sectors such as metallurgy, chemical
industry, hydropower and heat generation plants. According
to its strategy for 2009 and 2010, the Environmental Inspec-
tion Service of Georgia is moving towards gradually adopting
a zero tolerance approach towards violations. Strengthening of
enforcement and inspection has already led to a reduction in
violations of discharge regulations.

In addition to the above-mentioned urban wastewater regula-
tion, in the recent years Turkey has adopted a series of other
regulations in the framework of the Turkish Environmental
Law addressing water pollution control regulation, hazard-
ous waste control, soil pollution control, protection of waters
against agricultural-based nitrate pollution and control of pol-
lution caused by certain substances discharged into the aquatic
environment. Regulations on environmental impact assessment
and on solid waste control had already been adopted in the
early 1990s.

No flood zone mapping has been systematically carried out
since the Soviet era. In Azerbaijan, which suffers from flood-
ing the most, the capacity to generate accurate and useful flood
forecasts is hampered by a general lack of information, together
with outdated technologies, equipment and approaches.

New environmental regulations (e.g., Lake Sevan law, Iranian
legislation) and investments by operators are expected to reduce
impacts on water resources from mining activities. Technologi-
cal improvement of mining practices also reduces the related
loading: for example, the Islamic Republic of Iran has gained
experience in controlling pollution from copper mines by de-
veloping closed-water circulation in the processes.

There is interest in encouraging the use of economic instru-
ments, for example in Georgia.

Economic development and population increases are likely to
increase water use, both consumptive and non-consumptive.
Georgia predicts that, compared with the situation in 2008,
its withdrawal of water from the Kura will increase by ap-
proximately 20% by 2015, with withdrawal from the Alazani/
Ganyh sub-basin increasing by 10% and from the lori/Ga-
birri by 3%. Economic development is clearly the priority for
countries in the region, but it should be ensured that neglect
of the quality of water resources and of the environment in
general does not compromise opportunities in the future.

Water scarcity experienced downstream (and seasonally/peri-
odically elsewhere) calls for improving water management in
general, increasing irrigation efficiency and the application of
water saving measures, as well as the conjunctive use of wa-
ter, including reuse of drainage and return waters. Controlling
the use of pesticides and fertilizers and diffuse pollution from
agricultural lands would not only reduce harmful effects on
water quality in rivers, but also improve the reuse potential of
the return waters.

While the needs for capacity-building and for strengthening
water management institutions are considerable, there is also
valuable experience and competence to share in the region.
For example, the Islamic Republic of Iran has indicated will-
ingness to share experience with regard to reducing copper
mining pollution.

There is also the need to strengthen the knowledge base on
the impacts of climate change, including through cooperation.
Agreement about the models to be used and selection of a com-
mon scenario or set of scenarios on which to base the modelling
supports the development of a common understanding, build-
ing ground for joint or coordinated adaptation strategies.

Coordination and finding synergies in the activities supported
by different donors is crucial. Donors should also ensure that
their interventions respond to the priority needs of Caucasian
countries and that there is commitment to follow up on the
funded activities at the national level, especially in monitoring
and assessment, where sustained investment and continuity
are necessary to monitor the effectiveness of interventions and
to detect trends. At the same time, recipient countries have to
take responsibility for the follow-up beyond individual pro-
ject life.

Above all, increased political commitment to transboundary
cooperation is needed to improve the institutional frame-
work and the management of transboundary water resources.
The technical cooperation established under various projects
should evolve in a more long-term, sustainable framework for
cooperation to be able to tackle the variety and complexity of
challenges for water resources.



CHAPTER 5
CENTRAL ASIA

INTRODUCTION

The subregional assessment of transboundary waters in Central
Asia covers transboundary rivers, lakes and groundwaters shared
by two or more of the following countries: Afghanistan, China,
the Islamic Republic of Iran, Kazakhstan, Kyrgyzstan, Mongolia,
the Russian Federation, Tajikistan, Turkmenistan and Uzbeki-
stan. The assessment of the individual transboundary surface and
groundwaters in this subregion can be found in Chapters 1, 2, 3
and 4 of Section IV (drainage basins of the White Sea, Barents Sea
and Kara Sea; of the Sea of Okhotsk and Sea of Japan; drainage
basin of the Aral Sea and other transboundary waters in Central
Asia; and drainage basin of the Caspian Sea). The assessment of
transboundary waters in Central Asia also contains an assessment
of a number of selected Ramsar Sites and other wetlands of trans-
boundary importance with different transboundary settings: the
Gomishan Lagoon, the Aydar-Arnasay Lakes system, the Tobol-
Ishim Forest-steppe, the Xingkai Lake National Nature Reserve,
Lake Khanka, the complex of Daurian Wetlands and the Ili Delta.

Water resources in Central Asia are predominantly of a trans-
boundary nature. Most of the region’s surface water resources are
generated in the mountains of the upstream countries Kyrgyzstan,
Tajikistan and Afghanistan, eventually feeding Central Asia’s two
major rivers, the Syr Darya and the Amu Darya, which flow
though the downstream countries Kazakhstan, Turkmenistan and
Uzbekistan, and are a part of the Aral Sea Basin.

Central Asia’s water resources are of critical importance to the re-
gion’s economy, people and environment. Due to the arid regional
climate, irrigation water is an indispensable input for agricultural
production. An estimated 22 million people depend directly or
indirectly on irrigated agriculture in Tajikistan, Turkmenistan and
Uzbekistan. Water is also important for energy production: hy-
dropower energy covers more than 90% of total electricity needs
in Kyrgyzstan and Tajikistan and is also an export commodity.

The competing demands of agriculture in downstream countries
and hydropower generation in upstream countries fuel serious
political disputes in Central Asia, putting water at the heart of
regional security and stability. The sensitivity of the topic is shown
by the tendency for ministries of foreign affairs to be increasingly
involved in transboundary water issues in Central Asian countries.

The population in the Aral Sea Basin has more than doubled
from 1960 to 2008, to almost 60 million, increasing the pressure
on water resources. In particular, population growth in some ur-
ban centres of the Central Asian region has been rapid in the past
20 years. South-west Uzbekistan, the Fergana Valley, southern

Tajikistan (notably the Vakhsh Valley), and northern Afghanistan,
for example, are densely populated zones in Central Asia. Since
the break-up of the Soviet Union, national legal systems and gov-
ernance structures in the Central Asian Republics have evolved to
become quite different. Also the level of economic development
of the different countries is highly diverse.

LEGAL, POLICY AND INSTITUTIONAL
FRAMEWORKS FOR TRANSBOUNDARY
WATER MANAGEMENT

Regional cooperation to manage shared water resources, in
particular for the two main rivers, Amu Darya and Syr Darya,
became urgent after the Central Asian former Soviet republics
became independent in 1991. The legal framework for this re-
gional cooperation was put into place in the early 1990s, imme-
diately after the break-up of the Soviet Union. It is increasingly
considered that this legal framework, building on the Soviet-era
allocation of water, has become largely outdated, resulting in
generally poor implementation, and therefore requiring im-
provement. During the past few years, the agreed arrangements
on water allocation have not been fully implemented or it has
proven impossible to agree on water allocation. A limitation is
linked to the fact that the energy sector (hydropower, more pre-
cisely) is not addressed by the existing regional organizations
engaged in water management cooperation.

Finding sustainable long-term solutions for balancing different
needs and uses of water resources, including irrigation, human
consumption, the generation of electricity and the protection of
fragile natural environments, has proved to be a difficult task.
At present a holistic, rational and equitable approach to the use
of transboundary water resources supported by all countries is
lacking. This has resulted not only in tensions and suspicions
over water allocation and energy generation, but also in social
and economic problems, as well as environmental degradation.

Key principles of IWRM like the basin approach are not appro-
priately reflected in the existing agreements, despite the effort to
establish basin-level structures for the main basins, the Amu Dar-
ya and Syr Darya. Cooperation largely focuses on water sharing
and allocation according to Soviet practices, while cooperation on
water quality or water-related ecosystems is almost non-existent.

The current legal framework for transboundary cooperation in-
cludes both binding instruments and various semi-formal agree-
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ments and documents. In addition to regional agreements which
are general in nature, there are a number of bilateral and some
trilateral agreements on specific issues or watercourses, most of
them from the 1990s.' One of the shortcomings of the existing
legal framework is the insufficient links between the various legal
instruments. Many of the agreements focus on water sharing and
water allocation, but implementation is often poor — the agree-
ment on the Chu and Talas Rivers between Kazakhstan and Kyr-
gyzstan focusing on the joint financing and use of certain dams
and canals being one of the few positive exceptions. Moreover,
Afghanistan has not signed water management agreements with
its neighbours downstream.

The basic agreement concerning transboundary waters in the
region is the Agreement on Cooperation in Joint Manage-
ment of Use and Protection of Water Resources of Interstate
Sources signed in 1992 by Kazakhstan, Kyrgyzstan, Uzbekistan,
Tajikistan and Turkmenistan. Under this agreement, countries
confirmed the principles for water allocation as developed under
the Soviet Union.

Based on the 1998 intergovernmental agreement signed by the
countries sharing the Syr Darya, Protocols were signed annually
(from 1999 to 2003) on the use of water and energy resources
of the Naryn-Syr Darya cascade of reservoirs, depending on the
dryness of the year. However implementation of the protocols
was often weak. Since 2004, Uzbekistan has preferred to negoti-
ate bilaterally with the countries of the Aral Sea Basin, including
on the Syr Darya. With the support of the Asian Development
Bank, a draft agreement on the Syr Darya was developed in 2005,
but its finalization and adoption are still pending.

In some cases, the implementation of agreements signed by the
Soviet Union has continued after the break-up; for example, Turk-
menistan has continued implementing the agreements on the
Tejen/Harirud with the Islamic Republic of Iran. Only fairly re-
cently, in 1999, a new agreement was signed for the construction
and management of the Dosti Dam on the Tejen/Harirud River.

The most recently signed bilateral agreements in the subregion
are the ones concerning the rational use and protection of trans-
boundary waters between the Russian Federation and China
(2008), and the one on the protection of water quality of trans-
boundary rivers between Kazakhstan and China (2011). Even
though it is positive that attention is paid to water quality issues,
it is not ideal that these issues are separated from other water
management issues under a separate Kazakh-Chinese agreement.

The main institution at the regional level is the International
Fund for Saving the Aral Sea (IFAS) led by the Presidents of the
five Central Asian countries. The Executive Committee of the
International Fund for Saving the Aral Sea (EC-IFAS; established
1993); the Inter-State Commission for Water Coordination
(ICWGC; established in 1992); and the Inter-State Commission
for Sustainable Development (ICSD; established 1994); operate
relatively independently of each other although they are all part
of IFAS. The Amu Darya and Syr Darya Basin Water Organiza-
tions (BWOs) were established as executive bodies of the ICWC,
but their influence in terms of water management does not cover
the upper part of the respective basins.

Kazakhstan, Uzbekistan and the Russian Federation are Parties
to the UNECE Water Convention. Until the entry into force of
the amendments to articles 25 and 26 to open the Convention to

countries outside the UNECE region, Afghanistan, China, the
Islamic Republic of Iran and Mongolia cannot accede to the Con-
vention.? Kazakhstan, the Russian Federation and Turkmenistan
have ratified the Framework Convention for the Protection of the
Marine Environment of the Caspian Sea. In general, however, the
countries do not have a common legal framework and show a dif-
ferent understanding of the international water law, its principles
and obligations.

The 2006 Framework Convention for the Protection of the En-
vironment for Sustainable Development in Central Asia is an at-
tempt to provide a legal basis for cooperation between Central
Asian States on a broad range of environmental issues — among
them sustainable use of water resources. The Convention has not
been signed by all the Central Asian countries. Once the Conven-
tion enters into force, a secretariat will be set up to support the
implementation of the Convention, but it is not clear how it would
interact with other regional organizations such as IFAS and ICWC.

Kazakhstan and the Russian Federation, China and the Russian
Federation, Kazakhstan and China, as well as Mongolia and the
Russian Federation, have established joint commissions on trans-
boundary waters. The Commission of the Republic of Kazakh-
stan and the Kyrgyz Republic on the Use of Water Management
Facilities of Intergovernmental Status on the Rivers Chu and Ta-
las (Chu-Talas Commission; established in 2006) is an example
of a functioning joint body under a bilateral agreement. Accord-
ing to this agreement, Kyrgyzstan has a right to compensation
from Kazakhstan for a share of expenses incurred to ensure the
safe and reliable exploitation of specified water management fa-
cilities. Over the years, the cooperation in the framework of the
Chu-Talas Commission has expanded; in 2009, it was extended
to cover more facilities (the ratification by the countries is still
pending). Such a model has been evoked as a means for down-
stream countries to participate in managing dams and other hy-
draulic facilities, the operation regime of which is commonly a
source of tension.

With regard to the Ili and the Irtysh, it is a shortcoming that
there is no permanent executive body of the Kazakh-Chinese or
Kazakh-Russian Joint Commission.

During the past decade, national water legislation and organi-
zation of water resources management have been reformed in
many countries of the region and this development continues.?
For example, the 2003 Water Code of Kazakhstan introduced
the principle of basin management and opened up the possibil-
ity for the various governmental and non-governmental entities
involved in water management or water use, such as water users
associations or water-related NGOs, to be consulted before deci-
sions are taken.

The Water Code of Kyrgyzstan of 2005 also establishes principles
for an integrated approach to water resources management and
includes basin management plans for the development, use and
protection of water resources. A National Water Council with the
task of coordinating activities on the water sector was established
in 2006 in accordance with the Water Code, however it has not
met yet. Moreover, the switch to a parliamentary form of govern-
ment has led to a review of the earlier plans.

The principle of water basin management is also reflected in the
legislation of Uzbekistan, where basin water administrations have
been established since 2003.

!Information on the existing agreements for transboundary water cooperation can be found in annex II.
2The status of ratification of selected international agreements relevant to transboundary water management is presented in annex IIIL.
3 A brief description of the water resources management framework in each of the countries can be found in annex I.
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It is expected that as an outcome of the reform of the water sector
in Tajikistan, water management will be transferred from admin-
istrative units to river basin authorities, which should be created
during 2011-2013. Afghanistan is also taking initial steps to-
wards the basin approach, with the establishment of River Basin
and Sub-Basin Agencies. The Water High Council of Afghani-
stan and its secretariat is reviewing the Water Law and working
on a transboundary water policy.

Despite the legal developments and policy reform, implementa-
tion remains limited or has progressed slowly, affected by, e.g.,
lack of resources and weakness of institutions. Another major
obstacle for an integrated approach to water resources manage-
ment is the frequent lack of intersectoral coordination. The water
management in some of the countries falls under the competence
of one sectoral ministry, e.g., the ministry of agriculture in Ka-
zakhstan, the ministry of agriculture and water management in
Uzbekistan, focusing on water quantity issues in the interest of
irrigation, or the ministry of energy, e.g., in the Islamic Republic
of Iran. At the same time, effective structures and mechanisms
for inter-agency cooperation do not exist.

A positive development is the setting up of basin councils to
facilitate participation of all the concerned stakeholders. At the
national level, advisory basin councils have been set up already in
Kazakhstan and on the Talas in 2009 in Kyrgyzstan. Kyrgyzstan
is expecting to complete the establishment of river basin manage-
ment authorities and basin councils required by the Water Code
in 2011. Establishment of an Inter-State Chu Talas Basin Coun-
cil has been proposed and a concept for it developed. Mongolia
established basin councils for the Eroo River in 2007 and for the
Tuul River in 2010, with the support of a project for strengthen-
ing TWRM in the country. However further efforts are needed in
this area and, where established, councils need to be strengthened
to function properly.

Water users” associations have been established in many coun-
tries of the region, in particular, in Kyrgyzstan, Tajikistan and
Uzbekistan, with the responsibility for the maintenance and op-
eration of irrigation networks, but also for water supply in rural
communities. Afghanistan is also making preparations for their
establishment. The emergence of the water user cooperatives il-
lustrates a shift to a more decentralized operation of irrigation
facilities, an important step in reforming the irrigation and agri-
culture sectors.

In practice, in natural resources (including water) management,
the local administrative units, like @kims in Kazakhstan, may not
be consistent in their approach and may lack resources for inspec-
tion, etc.

The low attention to groundwater in overall water management
is partly explained by the responsibility for aquifer resources and
their identification lying with the agencies for geology and min-
eral resources. It may also reflect a low awareness about the role
played by groundwater resources, even though groundwater is
locally very important in some areas. In Kazakhstan, positively,
a comprehensive review of transboundary aquifers has been car-
ried out.

Strengthening or even maintaining the capacity of personnel in
water-related administration and services is a challenge, as many
qualified experts seek to work in the private sector due to the low
level of remuneration of public officers.

MONITORING OF TRANSBOUNDARY
RIVERS, LAKES AND GROUNDWATERS

Limited monitoring and assessment data, data which is often not
reliable and lack of data on uses and needs are common problems
in Central Asian countries. The situation is particularly severe in

Afghanistan.

Exchange of data is also very limited. The Central Asian Regional
Water Information Base Project (CAREWIB) database, main-
tained by the Scientific Information Centre of ICWC, is a recent
effort to make information on water resources openly and readily
accessible to all the countries in Central Asia, even if access to
this information system is differentiated among users with differ-
ent levels of accessibility of data. However, not all countries are
comfortable with this information system being developed and
centrally situated in another country.

Flow data up to 1990 is commonly quoted for rivers, indicating
a lack of recent data or a difficulty to obtain information. After
1991, hydrological monitoring drastically decreased. For exam-
ple, on the Chu and its tributaries, the number of hydrological
monitoring stations has decreased by more than two thirds since
the 1970s. Similarly, of some 100 hydrological monitoring sta-
tions on Kyrgyz territory within the Syr Darya Basin in 1980,
currently 28 are operational. A lack of material and equipment,
and the not infrequently poor condition of the existing monitor-
ing stations, also poses problems. Such reduction of flow moni-

toring complicates evaluating the impact of withdrawals and
diversions, and the lack of continuity is also a constraint to as-
sessing long-term change — i.e., climatic variability and change.

Nevertheless, the situation has been improved in, for example,
Kazakhstan over the past seven years. This includes the establish-
ment of new monitoring stations on the rivers shared by Kazakh-
stan and China. In its national Water Resources Development
Plan, Afghanistan gives a special priority to rehabilitation of its
hydrometric network. Use of satellite remote sensing is to some
degree a means of compensating for reduced in situ monitoring,
but still requires ground truth observations for validation.

Bilateral and multilateral donors — among others, the World
Bank and Switzerland — have supported monitoring and assess-
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ment projects and data/information management, at regional
and national levels. The challenge is how to sustain the monitor-
ing beyond the life of the projects.

While in general data and information exchange needs improve-
ment, more regularity, continuity, transparency and structure,
there are some positive exceptions. For instance, there is regular
joint water quality monitoring between the Russian Federation
and China and the Russian Federation and Kazakhstan. Between
the national hydrometeorological services of the Central Asian
Republics data exchange (also partly on water quality) is work-
ing, but a wider dissemination is needed. Where a bilateral com-
mission functions, like the Joint Commission of Transboundary
Waters between Mongolia and the Russian Federation, an appro-
priate framework for data exchange exists: information on dis-
charge, regime, quality monitoring results and flood and emer-
gency situations is exchanged in the joint Mongolian-Russian
Working Group. An important task of the Chu-Talas Commis-
sion is to make improved water quantity measurements available

to both Kyrgyzstan and Kazakhstan.

Water quality is monitored less than water quantity. The overall
water quality is reported in the Russian Federation and Central
Asian Republics using a water pollution index which is defined
on the basis of the ratios of measured values and the maxi-
mum allowable concentration of the water-quality parameters.
Monitoring of suspended solids is limited, despite its relevance
considering erosion problems and accumulation of sediment in
IESEIVOIrs.

A lack of effective, sustainable groundwater monitoring pro-
grammes in most countries in the region is an obstacle to the
assessment of the quality and quantity of groundwater resources
in the transboundary aquifers. Data on transboundary aquifers is
not exchanged, and in many of the countries knowledge in this
area is at a relatively low level.

Monitoring of glaciers and snow cover — the source of most of
Central Asia’s rivers — is quite fragmented in the subregion as
it is carried out by different organizations in different countries.
The costly expeditions that have been important for glacier vol-
ume estimations have been drastically reduced and attempts are
made to fill gaps through other means such as remote sensing.

MAIN PROBLEMS,
IMPACTS AND STATUS

The major challenge in Central Asia is to agree on how to use
the available water resources taking into account the interest
of all countries and of the water-dependent ecosystems. The
main issue is the conflict between water use for hydropower
generation and for irrigation. While upstream countries like
Kyrgyzstan and Tajikistan prioritize water use for energy pro-
duction, therefore mainly in winter when it is most needed,
the peak of water demand in the downstream countries for ir-
rigation and agricultural production is in summer, during the
height of the growing season.

The subregion’s critical dependence on water resources is illus-
trated by the 2008-2009 crisis. A very dry year was followed by
an extremely cold winter and energy needs in Tajikistan and Kyr-
gyzstan could not be met due to low water levels in reservoirs
leading to an energy and food crisis that caused terrible distress
among the populations and the economies in the subregion. De-

4Situation in 2006.

graded energy infrastructure and shortcomings of energy regula-
tion add to the problems.

Construction of a number of new dams, mainly for hydro-
power but also to collect irrigation water, was initiated in the
late 2000s. This includes Kambarata 2 on the Naryn; Sang-
tuda 1 and 2 on the Vakhsh; Koksarai on the Syr Darya; and
Kara-Burinsky on the Talas River. Afghanistan was obliged to
suspend a number of construction projects for multiple-use res-
ervoirs because of war and instability. Dam infrastructure helps
to mitigate impacts of flooding, but also disrupts water flow,
with consequences for other uses and ecosystems. The hydrau-
lic system of the Argun River changed with the realization of
major water transfer schemes in China.

Concerns over the safety of more than 100 large dams and other
water control facilities, located mostly on transboundary rivers,
have grown in recent years in the subregion. Ageing dams and
their inadequate maintenance, coupled with population growth
in flood plains downstream from the dams, have resulted in
increased risks, as demonstrated by the failure of the Kyzyl-
Agash Dam in Kazakhstan in 2010. The dam is privately owned
and the failure was caused by lack of safety control measures,
including from the side of State authorities. The accident un-
derlined the importance of dam safety control, regardless the
form of ownership. Another consequence of the ageing of water
reservoirs is the increased volume of sediments, decreasing the
operational volumes.

The agricultural sector is the biggest consumptive water user in
the subregion, notably in the Aral Sea Basin. Agriculture repre-
sents almost 99%?* of water withdrawal in the Chu Basin, 94%
in the Bolshoy Uzen/Karaozen, 90% in the Atrek, 89% in the
Syr Darya, 85% in the Ili and 73% in the Talas Basin, just to
mention a few examples in addition to the heavily affected down-
stream part of the Amu Darya.

The population in most of the countries is heavily dependent
on agriculture, up to 80% in Afghanistan. This underlines the
importance that water for agriculture currently has. There is a
pressing need to improve water use efficiency. In Afghanistan,
for example, where the aridity of the climate limits rain-fed ag-
riculture, 90% of the irrigation systems are traditional, with an
efficiency of the irrigation network of about 25%-30%. Lack of
maintenance and damage is a common problem for the irrigation
infrastructure in the subregion. Specific water use is high because
of losses, evaporation and overwatering. Limited/local pressure
from livestock also occurs, for example, in the Ili, Naryn and
Chu Basins.

Leaking networks and irrigation canals, adding to recharge, may
cause rising of the groundwater level and affect its quality nega-
tively. As a result of water-logging, arable land is being lost or its
quality degraded, limiting its uses. Irrigation return waters affect
groundwater quality negatively, for example in the Tejen/Harirud
Basin. Substantial stretches of irrigated area require draining, but
the nutrients and agrochemicals that the waters from collectors
carry degrade the environment where released. Notably in the
Amu Darya, irrigation return waters affect the quality negatively
with salinity and major ion concentrations increasing down-
stream. In areas with high evaporation, evaporation from shallow
groundwater and surface water contribute to salinization of soil
and groundwater. Land salinization from mineralized drainage
water leads to increased water use as the salts in the fields need to
be washed out before the growing season.
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Water deficit downstream in the major rivers, the Amu Darya
and Syr Darya, is pressing, resulting from the combined effect
of extensively developed irrigation, ineffective management and
changes in water regime. Among the reasons for reduction of
flows is the extensive, largely outdated and inefficient irrigation
infrastructure, the maintenance and replacement of which is a
big financial challenge for the countries. Little flow in the Syr
Darya reaches the delta because of all the withdrawals. Also, in
smaller basins like the Malyi Uzen/Saryozen, scarcity is experi-
enced. The increased mineralization with reduced flow limits the
use of the water. In addition to nutrient and pesticide pollution
of irrigation return waters, anthropogenic pressures on water
quality include discharges of untreated or insufficiently treated
wastewater.

The Aral Sea catastrophe is the clearest example of the negative
impacts on human health and ecosystems of overabstraction,
land degradation and desertification. Since 1960, the Aral Sea
Basin lost 80% of its volume, the surface area was reduced by
more than two thirds, the water level dropped by 22 m, and wa-
ter salinity increased 6 to 12 times. The rivers that feed it have
been intensively used for irrigation. This has created tremendous
ecological problems both for the lake and for the surrounding
area. The lake is badly polluted, largely as a result of fertilizer
run-off and industrial pollution. The ecosystem of the Aral Sea
has been nearly destroyed: fish disappeared from the lake, and a
significant number of waterfowl and water-related birds moved
to other regions. Moreover, the receding lake has left huge plains
covered with salt and toxic chemicals, which are picked up and
carried away by the wind as toxic dust and thereby spread to
the surrounding area. As a result, the land around the Aral Sea
has become heavily polluted, and people living in the area are
suffering from a lack of freshwater, as well as from a number of
health problems, such as certain forms of cancer and lung disease.
These processes result in the deteriorating drinking water quality
and health of the population, in decreasing land productivity and
crop yields, and in the growth of poverty, unemployment and
migration. However in recent years there have been some positive
developments. To increase the volume of water in the northern
part of the sea, the Kok-Aral Dam has been built by Kazakhstan
to capture the flow from the Syr Darya. As a consequence, the
surface of the North Aral Sea has increased and the water level
raised from 30 to 42 meters. An important effect is the revival

of fisheries. Efforts have also been made in the Amu Darya delta
in Uzbekistan to establish waterbodies and artificially regulated
lakes. Considerable social efforts are also made by the respective
countries to alleviate the situation for the population suffering
from the drying out of the Aral Sea.

In the Ili Delta, water-dependent ecosystems are also negatively
affected by flow regulation and diversion. This site is under pres-
sure from pollution and desertification too. It is crucial to estab-
lish adequate protection of this area so as to maintain its ecologi-
cal balance and biodiversity, and avoid another catastrophe like

the Aral Sea.

The region is highly vulnerable to extreme hydrological events
such as floods and droughts. Afghanistan is particularly vulner-
able to flooding because it lacks flood protection infrastructure;
elsewhere, such infrastructure is in need of rehabilitation. In the
mountainous part of the subregion, for example in Kyrgyzstan,
sudden flooding is occasionally caused by overflow of glacier
lakes. Release of water from reservoirs in winter for hydropower
generation may cause winter flooding in downstream countries.
On the Syr Darya this is less of an issue now that Kazakhstan
has developed reservoir capacity downstream. The Ussuri and the
Sujfun, for instance, are heavily affected by flooding. In some
basins, an additional concern related to flooding is the surface
pollution it mobilizes.

In the mountainous upstream part of the major rivers, soil sta-
bility problems such as landslides and mudflows are reported in
several basins, among them the Naryn and Kara Darya. Prob-
lems related to erosion are not limited to the arid and semi-arid
parts of the subregion, but are an issue even in basins such as the
Irtysh, Malyi Uzen/Saryozen and the Tumen/Tumannaya. High
sediment loads due to erosion add to the silting of reservoirs. In
the Chirchik, as well as Atrek and the tributary Sombar, sediment
loads are a problem. Diverse factors related to land management
can aggravate erosion problems, including, for example, expan-
sion of settlements (Surkhan Darya), deforestation (Naryn, Amu
Darya) and overgrazing (Selenga).

Groundwater level decrease has been observed, for example, in
the Pre-Irtysh (transboundary between Kazakhstan and the Rus-
sian Federation) and Pre-Tashkent aquifers (transboundary be-
tween Kazakhstan and Uzbekistan) as a result of heavy abstrac-
tion. Rising groundwater tables pose problems locally, e.g., in the

Chu Basin.

Towards the north, the importance of industry as a water user in-
creases, and so do pressures related to it. In the basins of the Ural
and of the Irtysh/Ertis, withdrawals for industry are significant.
Discharges of industrial wastewater are seen as a pressure factor
in the Syr Darya, Naryn, Ural, Selenga, Atrek/Atrak, Irtysh/Ertis,
Tobol, Ishim/Esil and Tumen, among others. The upper Argun
is highly polluted from industry. The Amur has been seriously
affected by industrial accidents on the Sungari tributary.

Discharges of untreated or insufficiently treated municipal waste-
waters are a pressure factor in a number of basins: the Atrek,
Bolshoy Uzen/Karaozen and Malyi Uzen/Saryozen, Chatkal,
Chu, Ili, Ishim, Kafirnigan, Naryn, Surkhan Darya, Talas, Tu-
men and Ural. Wastewater collection is often lacking, or where
facilities exist the treatment is often limited to mechanical treat-
ment or hampered by technical problems or their degraded state,
or by the insufficient capacity of the network.

A number of ecological problems are inherited from the past
and are legacies from industrial and radioactive pollution. Un-
monitored storage or dumping of pesticides and other hazard-



CHAPTER 5 CENTRAL ASIA | 71

ous chemicals is a problem in specific locations, for example, in
the Vakhsh sub-basin. Remnants of mining activities include
extensive uranium tailings areas in the Naryn and Kara Darya
sub-basins of the Syr Darya. Their gradual degradation releases
hazardous substances to the environment and accidental failures
of tailings or flooding could have severe impacts. Mining also af-
fects water quality in the basins of the Chu, Irtysh/Ertis, Selenga,
Tobol, Tumen/Tumannaya and Vakhsh. Mining adds to erosion
of slopes and triggering of landslides locally, which through sedi-
ment transport affect water quality downstream. In the Ural and
Ob basins, oil or gas exploration are potential pressure factors.

Sectoral and economic interests dominate over environmental
concerns. In a subregion where poverty is widespread, countries
give priority to economic development with serious threats for
sustainability.

CLIMATE CHANGE AND ITS IMPACTS
ON WATER RESOURCES

In Central Asia, the contribution of snow and ice melt to the
formation of renewable water resources is decisive. The glaciers
have a stabilizing effect on the stream-flow and add to the wa-
ter flow during the important irrigation season after the melting
of snow. The mean snow-water equivalent in the Northern and
Western Tien Shan has remained relatively stable over the past
few decades, but several studies have concluded that the glacial
systems of the Central Asian mountains are decreasing in size
and volume. A compensating mechanism such as meltwater con-
tribution from thawing underground ice in areas of perennial

permafrost area may delay the impact on the observed run-off.
The reliability of assessments of climate variability and related
changes in water flow is affected by degradation of monitoring in
the past 20 years and complicated by the human-induced chang-
es in land use and in the river systems.’

Observations of climate change over many decades in Uzbekistan
include a statistically significant increase in air temperature. The
number of days of high air temperature (>40 °C) has increased
from the 1950s to 2000s. The number of days with low tempera-
tures (below either -15 °C or -20 °C) has decreased, for example,
in Tashkent since the late 1870s. In Tashkent, variability of pre-
cipitation has increased from the 1880s to the early 2000s, as has
the number of days with heavy precipitation (>15 mm/day). A
tendency towards decreasing snow cover has been observed, and
glaciers continue to shrink at rates ranging from 0.2%-1% by
area. According to scenario A2,° no significant changes in water
resources of the Amu Darya or Syr Darya by 2030 are predicted.
By 2050, the reduction of water resources by 10%-15% in the
basin of the Amu Darya and by 2%-5% in the basin of the Syr
Darya is considered possible. In general, the zone where the total
precipitation is less than 100 mm (arid) is predicted to decrease
and zones with precipitation ranging from 100 to 200 mm/year
(arid, 200 mm/year is low precipitation limit of semi-arid) will
increase. According to scenario B2,” an increase of 5%-15% in
precipitation in Uzbekistan compared with the 1961-1990 ref-
erence period is assessed as a possibility by 2030 and 2050. Due
to the high level of zoning in the processes of formation of pre-
cipitation, this can result in a decrease or even an increase in flow
compared with the current situation in the shared rivers. Beyond
2030, the predicted increase in air temperature is expected to
lead to reduced river flows.

% Source: Severskiy, I. Current and projected changes of glaciation in Central Asia and their probable impact on water resources. In: Braun, L. N., Hagg, W., Severskiy,
L., Young, G. (eds) Assessment of Snow, Glacier and Water Resources in Asia: Selected papers from the Workshop in Almaty, Kazakhstan, UNESCO-IHP and the

German [HP/HWRP National Committee. 2006.

©This refers to the scenarios described in the Intergovernmental Panel on Climate Change (IPCC) Special Report on Emissions Scenarios (SRES) (IPCC, Nakicenovic,
N. and Swart, R., (eds.), Cambridge University Press, United Kingdom, 2000). The SRES scenarios are fgrouped into four scenario families (A1, A2, B1 and B2) that

explore alternative development pathways, covering a wide range of demographic, economic and techno

ogical driving forces and resulting greenhouse gas emissions.

Scenario A2 describes a very heterogeneous world with high population growth, slow economic development and slow technological change.
”For explanation, please see the previous footnote. Scenario B2 describes a world with intermediate population and economic growth, emphasizing local solutions to

economic, social, and environmental sustainability.



7 |

Uzbekistan assesses the Amu Darya and small rivers of the region
to be most vulnerable to climate change. The predicted increased
aridity and evapotranspiration in the region are expected to be re-
flected in increased irrigation requirements in the region. Among
the implications of predicted changes is aggravated desertification.
Frequency of drought events in the Pre-Aral area (around the for-
mer Aral Sea) is predicted to increase with warming of the climate.

Options for adaptation to climate change identified in Uzbeki-
stan include reconstruction of irrigation systems and introduc-
tion of drought-resistant crops. Socio-economic scenarios, plans
for long-term development of the agriculture sector and the
development of a methodological basis for assessment of water
losses, as well as the study of possible approaches to their reduc-
tion, are needed.

Tajikistan is a pilot country in a World Bank project to study
the impact of climate change on glaciers and the development of
adaptation measures. During the past 60 years the air tempera-
ture on average increased by 1 °C. By 2030, a further increase of
1.5 °Cis predicted. Glaciers in Tajikistan are decreasing both in
surface area and volume. The volume of glaciers is predicted to
decrease by 30% in the coming 50 years. At the same time, the
flow in large snow- or glacier-fed rivers is predicted to increase
for 5 to 7 years and then to gradually decrease by 5%—15% over
the next 30 years. The frequency of years with extremely low or
high flows is expected to increase. By 2030, Tajikistan predicts
the flow of the Amu Darya to decrease by 21%—40% and of the
Syr Darya by 15%-28%.

Adaptation measures envisaged in Tajikistan include renovation
and modernization of water infrastructure to reduce water losses,
improvement of productivity in water use through, e.g., better
irrigation technology; construction of reservoirs in the moun-
tains to compensate for the diminishing glaciers; increase in the
level of regulation of national and transboundary rivers; use of
brackish groundwaters and desalinization; a switch to less water-
demanding crops in agriculture; application of economic tools
in water management; and improvement of water management
effectiveness through introduction of an IWRM approach.

In Kyrgyzstan, a slight increase in run-off due to an increase in
the proportion of glacial run-off is predicted by 2025-2030. In
the subsequent years, run-off is expected to decrease. At the same
time, the number of glacial lakes is predicted to increase, which
may increase the risk of flooding events.

Vulnerability assessments for the glaciers and the amount of
surface run-off in major hydrological basins have been carried
out in Kyrgyzstan using digital elevation models and moisture
conditions of Kyrgyzstan’s land area developed at the Institute of
Water Problems and Hydropower of the National Academy of
Sciences of Kyrgyzstan. The more systematically collected data
on the glaciers in Kyrgyzstan is from the 1960s. With preparation
of a national climate change adaptation strategy and its adoption
by the Government, Kyrgyzstan expects to gradually take related
measures in the coming years.

In Kazakhstan, the following are considered as priorities with
regard to climate change adaptation: development of low-water
technologies adapted to more arid conditions; increase in the
proportion of groundwater use; inter-basin transfer; and integra-
tion of water management issues in the instruments related to
other sectors, such as agriculture, energy and industry.

Adaptation measures in the Russian Federation include flood pro-
tection; regulation of run-off and redistribution of water resources;
improvement of water management, including water-saving tech-

nologies; and introduction of insurance against natural disasters.

Strategies of the Islamic Republic of Iran to adapt to climate
change include the following: development of agriculture and
aquaculture activities based on brackish water use and increas-
ing water use efficiency; development and implementation of
national response strategies using innovative technology and en-
gineering solutions for installation of flood warning and drought
monitoring systems; construction of water resources facilities
such as dams, aqueducts, well fields, levees, banks and drainage
channels; non-structural measures including water conservation,
integrated ground and surface water management and improved
water supply; improved operation of reservoirs, water saving pol-
icy and water recycling and reuse.

The problems associated with climate change are generally rec-
ognized in the subregion, but the scientific basis is still weak and,
due to this, the basis for adaptation measures in the water sector
is poor. For example, future irrigation requirements remain to be
assessed. In some countries, efforts have been made to assess the
likely impact climate change will have on water resources in the
major river basins. However, the limited results show a significant
spread in predictions.

RESPONSES

Plans for development, use and protection of water resources
have been developed in Kyrgyzstan for some basins, includ-
ing the Talas, and are expected to be adopted by the National
Council on Water. In the implementation of the national water
resources development plan, which has started in Afghanistan,
priority is given to projects that reduce the likelihood of damage
by drought and floods, create job opportunities, increase irriga-
tion and power supply and provide access to safe drinking water.

There has been some cooperation in the development of hy-
draulic infrastructure on transboundary rivers of the subregion.
For example, in 2004 the Islamic Republic of Iran and Turk-
menistan completed the construction of the Dosti Dam on the
Tejen/Harirud. On the Chu and Talas Rivers, Kazakhstan and
Kyrgyzstan cooperate on the operation and maintenance of flow
regulation infrastructure. Turkmenistan and Uzbekistan cooper-
ate in jointly operating the Tyuyamuyunsk Dam.

Several countries have been increasing their investments to en-
hance irrigation systems, improve and rehabilitate the aged infra-
structure. Moreover water saving technologies have been intro-
duced, such as drip irrigation. However, a shortage of financial
resources for renovation and maintenance persists and more ef-
fort is needed to improve efficiency by reducing water losses.

Some change of crops has occurred in the past decades, with crop
diversification, including replacing water consumptive crops
such as cotton and rice with cereals, and thereby reducing water
requirements.

Work has also been done to reduce risks of dam failures. Kyrgyz
authorities have agreed to develop cooperation to jointly review
and assess the safety of the Kirov Dam on the Talas in response to
Kazakhstan’s concerns. Kyrgyzstan has gradually increased Gov-
ernment funding, been involved in borrowing funds for reha-
bilitation work on structures such as the Kirov, Orto-Tokoi and
Papan Dams and on the Big Chu Canals. However, in general
legislation and procedures for assessing, monitoring and com-
municating about dam safety need improvement.



CHAPTER 5 CENTRAL ASIA | 73

The Aral Sea Basin Programme-3 has been prepared. It seeks to
improve the socio-economic and environmental situation by ap-
plying the principles of IWVRM to develop a mutually accept-
able mechanism for a multipurpose use of water resources and to
protect the environment in Central Asia, taking into account the
interests of all the States in the region. Donor funding is sought
for the projects identified for this Programme, prepared under
the leadership of the Executive Committee of IFAS at the request
of the Heads of the Central Asian States.

Countries report reduced pressure from wastewater discharges in
a few basins, the Irtysh among them, where both the total sewage
discharge and the untreated part have decreased. In the area of
the basins of the Malyi Uzen/Saryozen and the Bolshoy Uzen/
Karaozen in Saratov oblast in the Russian Federation a number
of wastewater treatment plants have been constructed. Measures
have also been taken elsewhere. In the Islamic Republic of Iran,
wastewater treatment plants have been constructed in Mashhad
(Tejen/Harirud Basin), but use of treated wastewater in agricul-
ture is also foreseen.

Mongolia is limiting mining companies’ activities in the proximity
of water bodies through the enforcement of a law adopted in 2009.

THE WAY AHEAD

Noting the number of problems that Central Asia faces, the
region has to work out its priorities within the limits of its re-
sources, taking into account the limitations fixed by the history
of environmental degradation and infrastructural set-up, and to
orient water management accordingly.

A sustainable solution for cooperation on transboundary waters
requires a careful balance between water use for irrigation, hu-
man consumption, the generation of electricity and the protec-
tion of fragile natural environments. It is important to note that
water gains for one sector do not necessarily take away water from

another. For instance, it can be a question of using the reservoir
infrastructure to optimally time the releases so that different sec-
tors benefit simultaneously, or for different reservoirs in a cascade
to have complementary operating modes. Regional cooperation
on water should be complemented by cooperation in other eco-
nomic sectors, and sustainable benefit-sharing arrangements may
be developed that are not limited to water.

The willingness of all the riparian countries to cooperate, estab-
lish an open dialogue and compromise to find a consensus be-
tween their positions is necessary for agreement. There is concern
that without the will to cooperate, knowledge of technical issues
will not help. Cooperation on water can pave the way to coopera-
tion in other fields like transport, trade, transit and energy.

Basin management institutions need to be enhanced and
transboundary cooperation based on international legal in-
struments strengthened. The region needs a common overarch-
ing legal framework to serve as “rules of the game” for developing
agreements and effective institutional arrangements for the man-
agement and protection of shared waters. The Water Convention
can play such a role and provide a fair, sound and sustainable
framework for cooperation on shared water resources. It is posi-
tive that Kazakhstan and Uzbekistan are Parties to the Conven-
tion, that Turkmenistan is committed to acceding to it and that
understanding of the Convention is growing also in the countries
which are not Parties to it. It is important that the amendments
to articles 25 and 26 of the Water Convention enter into force,
opening it to countries outside the UNECE region, so that the
region can have a common legal basis for cooperation including
also non-UNECE countries such as Afghanistan, China, the Is-
lamic Republic of Iran and Mongolia.

The present regional institutional mechanism, based on the in-
ternational Fund for Saving the Aral Sea (IFAS), is in need of
stronger efficiency, coordination and collaboration between its
organizations. The recognition by the Heads of Central Asian
Governments in April 2009 of the need to improve institutional
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and legal frameworks for regional cooperation under the um-
brella of IFAS initiated an important process to strengthen the
legal frameworks and build the institutional capacity of regional
organizations.

Afghanistan is presently not represented in regional institutions
related to water management. As Afghanistan’s need for water
is increasing — with development of agriculture and irrigation
among its national priorities — its participation in regional co-
operation efforts would be beneficial.

Sustainability of structures of cooperation is a challenge, and
reduction of their dependency on external funding should be
aimed at. There is need for assistance but, in the long term,
sustaining the water management institutions and the neces-
sary information collection for decision-making will require
the countries of the region to take responsibility. International
organizations can facilitate transboundary cooperation, and
coordination among them to avoid duplication is important.

There is a need for transparency and consultations among co-
riparian countries concerning future development plans with
implications for transboundary water resources, so that costs
and benefits of various development plans can be analysed.
Joint environmental impact assessments of planned trans-
boundary projects should be carried out. This is particularly
relevant considering further flow regulation. In addition, de-
veloping small-scale hydropower, which many of the countries
have the potential for, could be in some cases an option for
energy provision which is less disruptive to the environment
by not impounding the water flow.

Water allocation and water sharing are transboundary prob-
lems, but efforts also need to be made nationally in, for exam-
ple, reducing water use and increasing water efficiency. The
water deficit experienced, especially downstream, is to a large
degree a result of shortcomings in management of water and
inefficient water use rather than physical scarcity. There have
been increases in water use due to different reasons which in-
clude demographic increase, expanded irrigation, losses and
low water efficiency. Improving water use efficiency and intro-
ducing water saving technology is necessary to ease the pres-
sure and relieve scarcity. Moreover, the focus on national food
sufficiency results in unnecessary production of certain crops
using irrigation; food imports could help to decrease the pres-

sure on water resources.

Efforts to address water quality issues are also needed together
with a coherent regional strategy for water quality. Countries
need to identify and apply best practices in the management
of water resources and ecosystems. Moreover, with the reduc-
tion of flows seriously affecting water quality, it is important
to take measures to prevent anthropogenic water pollution.

With the current prioritization of economic development, it
is a serious concern that water-dependent ecosystems get little
attention. On the positive side, the Concept of the Devel-
opment of the Water Sector and Water Management Policy
until 2010 and the sectoral Programme on Drinking Water
that were approved in Kazakhstan in 2002 encourage an eco-
system approach to water management. Furthermore, Mon-
golia would like to have special protected areas expanded
in a transboundary direction. The operational rules for the
joint management of some reservoirs — the Segrejevsk and
Petropavlovsk reservoirs on the Ishim shared by the Russian
Federation and Kazakhstan — specify a minimum flow at the
border section. Signing an agreement on environmental flow
and enhancement of the network of protected areas has been
suggested for the Argun/Hailaer, which is subject to various
development pressures.

Groundwater plays a potentially important role in sustaining
ecosystems and limiting land degradation, at the same time
wetlands can have an important groundwater recharge func-
tion. Studies of groundwater resources need to be continued
to address the current low level of knowledge.

Means of sound land management, like limiting deforestation
and moving away from unsustainable agricultural and grazing
practices, have potential for limiting erosion problems.

Only assessing reliably the quality and quantity status of wa-
ter provides the necessary basis for management interventions
to limit human impact, including economizing water use,
and for decisions about water allocation. This requires taking
monitoring of water resources seriously — investing in it and
improving dissemination of the data where it is needed to sup-
port management. More regular and systematic data exchange
and harmonization of approaches is needed. Restoration and
development of a monitoring network for water resources is
called for, as well as monitoring of the status of glaciers, which
will give indications about how water availability will develop.
A complete inventory of glaciers of the Pamir-Alaya and Tien
Shan with the help of high-resolution remotely sensed data
and the development of regional mathematic models of snow
cover formation in the mountains and of the glacial flow are
all proposed to be carried out.

Not all the countries in the region give priority to climate
change-related concerns, despite their awareness that it needs
to be taken into account when making plans for water use
and management. There is a need for training in this area and
for a methodological basis for addressing the issue. In par-
ticular, there is a need for studying probable impacts and for
applying results to adapt river basin management. The predic-
tions about the gravity of impacts of climate change — albeit
known to be uncertain — vary substantially. Thus, regional
cooperation on climate change and variability studies would
be beneficial for all countries. Regional strategies for adapting
to climate change, and to promote rational and economical
use of water and conservation of water bodies are needed.
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DRAINAGE
BASINS OF THE

WHITE SEA,
BARENTS SEA
AND KARA SEA

This chapter deals with the assessment of transboundary rivers, lakes and groundwaters, as
well as selected Ramsar Sites and other wetlands of transboundary importance, which are
located in the basins of the White Sea, the Barents Sea and the Kara Sea.

Assessed transboundary waters in the drainage basins of the White Sea, the Barents Sea and the Kara Sea

Transboundary groundwaters Ramsar Sites/wetlands of
Basin/sub-basin(s) Recipient Riparian countries |  Lakes in the basin within the basin transhoundary importance
Oulanka White Sea FI,RU
Tuloma Kola Fjord > FI,RU
Barents Sea
Jakobselv Barents Sea NO, RU Grense Jakobselv (NO, RU)
Paatsjoki/Pasvik Barents Sea FI,NO,RU Lake Inari Pasvikeskeren (NO, RU) Pasvik Nature Reserve
(FI, NO, RU)
Naatamo/Neiden Barents Sea FI,NO,RU Neiden (NO, FI)
Teno/Tana Barents Sea FI, NO Anarjokka, Karasjok,
Levajok-Valjok, Tana Nord (NO, Fl)
Yenisey Kara Sea MN, RU
- Selenga Lake Baikal > MN, RU
Angara > Yenisey
> Kara Sea
0Ob Kara Sea CN, KZ, MN, RU
- Irtysh/Ertis Ob (N, KZ, MN, RU Preirtysh (KZ, RU), Zaisk (CN, KZ)
- -Tobol Irtysh Kz, RU North-Kazakhstan aquifer (KZ, RU)
- - Ishim/Esil Irtysh Kz, RU Tobol-Ishim Forest-steppe
(KZ,RU)

Long-term mean annual flow (km®) of rivers discharging to the White Sea, the Barents Sea and the Kara Sea
River, Station,

River, Station,
Time series

Time series

Yenisey, Igarka, Tobol, Lipovka,
1936-2003 58330 1893-1984 dil
0b, Salekhard, Tuloma, Verkhenetuloms- 6.108
1930-2003 kiy Ges, 1934-2004 ’
Irtysh, Hanti-Mansisk, Paatsjoki, Lake Inari outlet, 48%
1974-1999 1949-2010 ’
Selenga, Kabansk, Ishim, Orekhovo, 2565
1970-1997 1963-1999 ’
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700

Source: GRDC, Koblenz. km? km?
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OULANKA RIVER BASIN’

The basin of the 135-km long river Oulanka (67 km in the
Russian Federation) is shared by Finland and the Russian Fed-
eration. The assessment covers the Oulanka River upstream of
Lake Paanajirvi.

The Oulanka River originates in the municipality of Salla in
Finland. The Kuusinki River, a transboundary tributary origi-
nating in Finland, joins it not far from Lake Paanajirvi on the
Russian side.

Basin of the Oulanka River

Country Area in the country (km?) Country’s share (%)
Finland 4915 88
Russian Federation 651 12
Total” 5566

“The basin area is 5,566 km? to Lake Paanajarvi. The Oulanka is part of the Koutajoki water system, with a
total basin area of 18,800 km? draining to the White Sea.
Source: Finnish Environment Institute.

Hydrology and hydrogeology

In the Finnish part of the basin, surface water resources are
estimated at 744 x 10° m?/year (average for the years 1991 to
2005) and groundwater resources at 20.3 x 10° m*/year, adding
up to a total of 764 x 10° m®/year (or 132,000 m>/capita/year).

The flow of the Oulanka is not regulated. Spring flooding is

common.

Pressures, status and responses
There is no significant human pressure in the Oulanka basin.
The basin area is mainly covered by forests.

According to data from 2000 to 2007, the ecological state at the
Oulankajoki station (Finland) was evaluated as high. Chemical
water quality is also good. Water quantity and quality in the
Oulanka are not monitored in the Russian Federation.

Trends
The status of the river at the border section is expected to re-

main high.

According to the Finnish Meteorological Institute, an average
annual temperature increase of 2.1-2.4 °C and an average pre-
cipitation increase by 7% are predicted for 2020-2049 compared
to 1971-2000. The number of snow-covered days is predicted
to decrease by 30% in 2071-2100, as compared to 1961-1990.
The possibility of heavy rain floods even in summer time will
increase, especially in small river systems. Groundwater level
may increase in winter and decline in summer.

Total water withdrawal and withdrawals by sector in the Tuloma Basin
Total withdrawal

TULOMA RIVER BASIN?

The basin of the river Tuloma is shared by Finland and the Russian
Federation. The Tuloma has two transboundary tributaries, the
Lutto® and Notta/Girvas, which flow to Lake Notozero (or Upper
Tuloma Reservoir) in the Russian Federation. The sub-basins of
the Petcha and of Lower Tuloma are entirely in Russian territory.
The Tuloma flows from Lake Notozero to the Barents Sea through
the Kola Fjord.

Basin of the Tuloma River

Country Area in the country (km?) Country’s share (%)
Finland 3285 16
Russian Federation 17 855 84
Total 21140

Sources: Finnish Environment Institute (SYKE), Scheme of complex use and protection of water resources, river
basin Tuloma; 0AO Scientific Research Institute of Hydraulics B.E. Vedeneeva, 2001.

Hydrology and hydrogeology

In the Finnish part of the Tuloma basin, surface water resources
are estimated to amount to 668.6 x 10° m*/year and groundwater
resources to 5.99 x 10° m*/year, overall representing 2.698 x 10°
m?®/capita/year.

There are two reservoirs in the Russian part of the Tuloma basin,
the Upper and Lower Tuloma reservoirs,* which are used for hy-
dropower generation and also to reduce impact from severe floods
that occur frequently.

There are only small, insignificant aquifers (of type 3) in unin-
habited wilderness areas in Finland’s eastern and northwest border
areas shared with the Russian Federation. Links to surface waters
are weak in general.

Pressures, status and responses

The basin area is mainly covered by forest, ranging from mixed
forest to tundra vegetation. Protected areas make up 8.2% of the
surface area of the Finnish part of the basin. In the territory of
the Russian Federation, protected areas include Lapland State Bio-
sphere Reserve (278 ha) and four natural reserves of federal and
regional importance (total area 195 ha). The area hosts many rare
plant species.

In the Finnish part, the human influence and transboundary im-
pact is negligible.

In the Russian part, flooding affects road traffic between the border
and the Kola Peninsula almost every year. In the Russian Federa-
tion, energy generation as a pressure factor is assessed as widespread
but moderate. Five forestry districts, three agricultural enterprises
and the Nerpa shipyard operate in the Russian part of the basin.
Animal husbandry, fur farms and greenhouses in Tuloma village,
as well as reindeer herding are activities with only local impact. In-

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Finland N/A N/A N/A N/A N/A N/A
Russian Federation 2009 21.7° 0.4 79.5 20.1 b .

“Withdrawal for consumptive uses only.The biggest water user is the water supply company Murmanskvodokanal, which takes 78.4% of the withdrawal.
*Water withdrawal /diversion for electricity generation (non-comsumptive) is 15,137 x 10° m*/year at Upper Tuloma hydropower station, and 11,668 >10° m*/year at Lower Tuloma hydropower station.

' Based on information provided by Finland and the Russian Federation, and the First Assessment.

?Based on information provided by Finland and the Russian Federation, and the First Assessment.

*The river is also referred to as Lotta. The Tuloma belongs to the Teno-Niitimé-Paatsjoki River Basin District.

*The Upper Tuloma Reservoir was built 19631965, with an installed capacity of 50 MW and a total volume of 11.52 x 10° m? (effective volume 3.86 x 10° m’).
The Lower Tuloma Reservoir was built in 1936 with an installed capacity of 228 MW and a total volume of 390 x 10° m? (effective volume 37.2 x 10° m?).
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DISCHARGES, POPULATION AND LAND COVER IN THE
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DISCHARGES, POPULATION AND LAND COVER IN THE TULOMA RIVER BASIN
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dustrial logging, which was primarily carried out in the sub-basins
Vuva and Notta/Girvas, ceased in 1998. The extent of tourism is
small, but the area has high recreational use potential.

A copper-nickel ore deposit was exploited in Priretshnyi until re-
cently, but currently the mine is closed. Pressure from industrial
wastewater discharges is ranked as local but severe; permits were
issued for discharges amounting to 7.32 x 10° m® for 2010 and dis-
charges without permits are estimated to amount to 645,000 m?.

Solid waste disposal in the Russian part of the basin is a local, but se-
vere pressure factor, posing a risk of surface and groundwater pollu-
tion. There is hardly any waste processing in the Murmansk region,
and waste is burned in an incinerator plant without pre-sorting.
The village of Drovjanoe has a municipal landfill, but in other set-
tlements both authorized and unauthorized dumps — commonly
not meeting sanitary requirements — are used for disposal.

Even though there is some pressure on water resources from urban
wastewater discharges, the degree of connectedness to water supply
and sewerage collection in many settlements in the Russian part is
reported to be high: 95% in Murmashi, 87% in Upper Tuloma,
96% in Priretshnyi and 87% in Tuloma. The greatest amount of
wastewater and pollutants (share of the total load in parenthesis)
are discharged through Murmanskvodokanal: 59.2 tons of organic

[ Cultivated (<1%)
D Others [[] Surface with little or no vegetation (<1%)
[ Urban/Industrial areas (<1%)

matter measured as BOD (66%), 5.19 tons of phosphorus (77%),
and 47.9 tons of suspended solids (74%), among others. This is
also reported to be the source of all the synthetic surfactants and
ammonium.

Status and responses

The Russian Federation reports the main pollutants to be metals
(iron and copper) and organic matter. Average concentrations of
phenols typically range from 0.003 to 0.006 mg/l in “clean” rivers,
to up to 0.011 mg/l in “polluted” ones.

Concentrations of specific pollutants/elements in the Upper Tuloma Reservoir at the outskirts of Upper Tuloma village, measured during the period from 1986 to 2009

Lowest concentration
Determinand (unit) Number of measurements Average concentration measured  Highest concentration measured
(0D (mg/l) 750 14.0 1.7 275
BOD5 (mg/l) 753 0.54 0.03 2.15
Suspended solids (mg/1) 751 1.976 0 21
Ammonium-nitrogen (mg/1) 750 0.01 0 03
Nitrite-nitrogen (mg/l) 750 0 0 0.041
Phosphate (mg/I) 751 0.002 0 0.065
Total iron (mg/l) 751 0.15 0 1.67
Copper (1g/l) 736 4.0 0 29
Zinc (ug/1) 331 8 0 59
Nickel (ug/1) 466 3 0 48
Lead (pg/l) 31 0.5 0 5
Mercury (pg/l) 434 0.017 0 0.7
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FIGURE 1: Ammonium-nitrogen and phosphate concentrations in the Upper
Tuloma Reservoir, at the outskirts of the village of Upper Tuloma, measured
from 1986 to 2009
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FIGURE 2: Copper, zinc and nickel concentrations in the Upper Tuloma Reservoir,
at the outskirts of the village of Upper Tuloma, measured from 1986 to 2009
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The Tuloma is one of the cleanest rivers in the North-West of the
Russian Federation. According to long-term monitoring and the
Russian water quality classification, the Upper Tuloma Reservoir
and the rivers Notta and Lutto can be described as slightly polluted.

The main shortcomings in monitoring transboundary water
resources are reported to be the low frequency of observations
(in the Russian Federation, these are currently made during
main hydrological phases — 4 to 6 times a year for physical
and chemical parameters), a lack of biological (hydrobiological,
toxicological) observations, and a lack of observations of pollut-
ant concentrations in bottom sediments.

The present fish fauna has been monitored in a project explor-
ing the possibility of restoring the salmon stocks, which were
historically excellent in the Tuloma River system, but the con-

GRENSE JAKOBSELV AQUIFER (NO. 1)

struction of the two power stations stopped the migration.

The river is covered by the transboundary water agreement of
1964 between the two riparian countries, and by the Finnish-
Russian Commission operating on that basis.

Trends

The rivers at the border section are expected to remain of high
and good status.

Predicted climate change impacts on the hydrology are de-
scribed in the assessment of the Teno/Tana.

JAKOBSELV RIVER BASIN®

The basin of the 45-km long river Jakobselv® is shared by Nor-
way and the Russian Federation. The river flows between steep
hills and has many rapids. It discharges into the Varanger fjord
in the Barents Sea, and is known to be good for recreational
fishing, in particular of salmon.

Basin of the Jakobselv River

Country Area in the country (km?) Country’s share (%)
Norway 174 67
Russian Federation 86 23
Total 237

Source: Norwegian Water Resources and Energy Directorate; Ministry of Agriculture of the Russian Federation.

Hydrology and hydrogeology
Surface water resources generated in the Norwegian part of the
Jakobselv Basin are estimated at 130.73x 10° m*/year.

The maximum discharge, with 3% exceedence probability, is 140
m?®/s, determined in the Russian Federation.

Most of the time, groundwater feeds the river, but during spring
flooding the river recharges the adjacent aquifers.

Pressures, status and transboundary impacts

There is very high sulphur deposition in the basin due to the
smelters in Nikel, Russian Federation. The trend has been de-
creasing, though: The SO, -emissions have been reduced by
75% between 1979 and 2006, and the sulphate concentrations
have been reduced by 37% between 1986 and 2008. Alkalinity
and acid neutralizing capacity have increased.” A national lake
survey in 2004-2006 in Norway showed the highest concentra-
tions of nickel (Ni) in surface sediments in the lakes in eastern
Finnmark on the Ser-Varanger Peninsula. Changes in concen-
trations revealed a severe increase in the concentrations of nickel

Norway Russian Federation

Type 3; Late Quaternary sand and gravel; strong links with surface water.

Border length (km) 212 N/A
Area (km?) 2410 N/A
Renewable groundwater resource (m’/d) 198720 N/A
Thickness: mean, max (m) 50, 100 N/A
Pressure factors Abstraction of groundwater is insignificant. N/A
Groundwater management measures Surveillance and early warning monitoring is needed. N/A

Source: Norwegian Water Resources and Energy Directorate; Ministry of Agriculture of the Russian Federation.

®Based on information provided by Norway and the Russian Federation, and the First Assessment.

®The river is also known as the Grense Jakobselv and Vorema.

7 Source: Monitoring of long-range transport of polluted air and precipitation. Annual report - Effects 2008 (in Norwegian). Norwegian Institute for Air Research. 2009.
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DISCHARGES, POPULATION AND LAND COVER IN THE JAKOBSELV RIVER BASIN
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Note: Population in the Russian part of the Basin is less than 50.

in surface sediments compared with subsurface sediment, indi-
cating influence of the smelters. The same pattern of increasing
nickel was observed in water chemistry and in air pollutants.®

In the Russian part of the basin, the only reported concern —
albeit moderate and local in extent — is breaking and hydro-
morphological change of the right bank of the river. This is ad-
dressed by reinforcing the bank: in 2007 some 5 km of bank was
strengthened by rock rubble.

PAATSJOKI/PASVIK RIVER BASIN®

Finland, Norway and the Russian Federation share the basin
of the Paatsjoki/Pasvik River'®. The river, which is long 143
km, is the outlet from Lake Inari in Finland to the Barents Sea.
The river flows into the Varangerfjord, not far from Kirkenes.
Vaggatem, Fjgrvatnet and Hestefossdammen are transboundary
lakes within the basin.

Lake Inari is a large (1,084 km?) subarctic, oligotrophic clear lake.
The catchment area of Lake Inari forms the Finnish part of the
Paatsjoki water system. Lake Inari has been regulated since 1942
by power plants situated in the Russian Federation and Norway.

Basin of the Paatsjoki/Pasvik River

Country Area in the country (km?) Country’s share (%)
Norway 1109 6
Finland 14512 79
Russian Federation 2782 15
Total 18403

Source: Lapland regional environment centre, Finland, Statistics Norway, 2008.

The basin is in taiga and tundra zones. Bogs of various types are
common; some 12% of the basin area in Finland is wetlands or
peatlands. Pasture area has decreased in the Russian part due to
increased groundwater levels. The Pasvik National Park is trans-

boundary, with 14,700 ha of its total surface area of 16,610 ha
in the Russian Federation (Pechenga district) and the rest in
Norway (Qvre Pasvik, also a Ramsar Site). Some 43.2% of the
basin area in Finland is protected.

Hydrology and hydrogeology

High flows result from substantial amounts of water retained in
snow cover over long winters released upon melting. The river flow
is regulated and there are seven hydroelectric power plants, five of
which are Russian. The related reservoirs are Kaitakoski, Jiniskos-
ki, Rajakoski, Hevoskoski and Borisoglebsk. Skogfoss (maximum
capacity 46.5 MW) and Melkefoss (22 MW) hydropower stations

are located in the Norwegian part.

Surface water resources generated in Norway’s part of Paatsjoki/
Pasvik Basin are estimated at 5,344 m*/year (1961 to 1990)". Sur-
face water resources generated in Finland’s part of Paatsjoki/Pasvik
Basin are estimated at 5,140 x 10° m?/year, groundwater resources
are 36.8 x 10° m?/year.

Based on measurements made from 2005 to 2009 at the gauging
station at the Kaitakoski hydropower station in the Russian Fed-
eration, the average discharge is 167.2 m%/s.

Of the total amount withdrawn in the Russian Federation (11.90
x 10° m?/year), 78.3% was surface water and 21.7% groundwater
according to the State statistic reports on water use. Some 48% of
the withdrawal was for industry and 32% for domestic use. The
total water use (including non-consumptive) for hydropower gen-
eration is some 37 x 10° m®/year. In Finland, withdrawal from the
rivers Teno/Tana, Nidtimo/Neiden and Paatsjoki/Pasvik in total
was 0.55 x 10° m? in 2007. Skogfoss Waterworks in Norway ab-
stracts some 19,000 m?/year destined to domestic use.

In the Finnish part, the aquifers that continue to the neighbouring
countries’ territory are small, insignificant for water use, and con-
sist of sands and gravels with a mean thickness of some 15 m and
maximum thickness of some 100 m.

8 Source: National Lake Survey 2004-2006. Part III: AMAP. Norwegian Institute for Water Research. 2008.
°Based on information provided by Finland, Norway and the Russian Federation, and the First Assessment.

The river is known as Paatsjoki in Finland and as Pasvik or Pasvikelva in Norway.

" Source: Norwegian Water Resources and Energy Directorate.
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AQUIFER PASVIKESKEREN (NO. 2)

Russian Federation

Type 3; late Quaternary; sand and gravel; strong link with surface water.

Norway

Area (km?) 53.7 N/A
Thickness: mean, max (m) 12,12 N/A
Groundwater uses and functions Supports ecosystems as well as N/A

maintains baseflow and springs

Other information

National groundwater body code: N0324600775 N/A

Pressures

In Russian territory, the Pechenganickel industrial complex
smelters emit dust, which results in deposition of metals in the
basin, exerting severe pressure on the downstream river system.
Copper, nickel and mercury concentrations in the water are el-
evated. The level of sulphate deposition is high, but alkalinity
of water buffers its effect to some degree. There is a marked
decrease of alkalinity in the spring, but the remaining alkalinity
is still sufficient to avoid acid water.

Water quality at the confluence of the Kolosjoki tributary
(Borysoglibska hydropower station) is negatively affected
by inadequately treated discharges of waters from mines and
smelters’ slag dumps to the tributary. The illegal discharges of
domestic wastewaters in the villages of Borisoglebskiy and Raja-
koski in the Russian Federation have a negative impact on river
water quality.

The impact of water regulations by the power plants in Norway
and the Russian Federation is ranked as widespread but mod-
erate. The impact of industrial activities is assessed to be local
but severe.

The impact of agriculture and forestry is assessed to range from
insignificant to minor. Groundwater level increase and weeds
affect forestry negatively in the Russian part. Only Hevoskoski
Reservoir is used for recreation purposes.

Estimated loads of nutrients from different sources in the Finnish part of the
Paatsjoki/Pasvik Basin (from the Environmental Information System (HERTTA)
at the Finnish Environment Institute).

Activity Nitrogen load (tons/a) Phosphorus load (tons/a)
Natural/background 2093 73
Wastewater,

municipalities 219 0.1
Wastewater, scattered

settlements 6.6 1.2
Agriculture 0 0.6
Forestry 68 6
Fisheries 2.2 0.2

The population density in the drainage basin of Lake Inari is
very low (0.5 persons/km?), and the human impact is negli-
gible. Only treated wastewaters of Ivalo village (4,000 inhab-
itants) and Saariselki tourist centre are discharged into the
Ivalojoki River, which flows into Lake Inari.

According to the regulation permit of Lake Inari, the annual
water-level fluctuation could be 2.36 m. However, in practice,
water-level fluctuation has been on average 1.47 m during the
period of 1980-2008. The regulation has some undesirable ef-
fects on Lake Inari’s biota. Increased winter draw-down affects
littoral species and habitats negatively. Moreover, regulated
water-levels are higher in autumn than naturally, and increase
bank erosion.

DISCHARGES, POPULATION AND LAND COVER IN THE PAATSJOKI/PASVIK RIVER BASIN
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Status and transhoundary impacts

In 2009, based on water quality monitored'? in five locations,
an increase in concentrations of sulphate and heavy metals
was observed in the Russian part of the basin. No significant
changes were otherwise observed, compared with the previous
year. Given the large water volume of the Paatsjoki/Pasvik,
the observed high metal concentrations (e.g. copper) indicate
continued pollution and accumulation of these elements.

FIGURE 3: Measured nickel concentrations in the Pasvik River, near Svanvik,
Norway
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Source: Comprehensive study on Riverine Inputs and Direct Discharges (OSPAR).

Above the Kaitakoski hydropower station, water is classified
as “clean”, and downstream at Borysoglibs’ka hydropower sta-
tion as “moderately polluted”, that is respectively class 2 and
3 in the Russian quality classification system.

According to the ecological classification employed in Fin-
land — based on the WFD — the ecological quality of the
Paatsjoki/Pasvik was excellent in 2009. According to the same
classification, in 2009 the ecological status of Lake Inari was
good. The status was revised from excellent because of the
impacts of flow regulation.

Effects of climate change in some hydrological variables have
been observed in Lake Inari. The duration of the ice cover has
become shorter, and ice thickness seems to have become thin-
ner, although that change is not statistically significant. Also,
the mean temperature of water mass during the period from
May to September has increased. These changes seem to have
been more pronounced during the 2000s. The oxygen satura-
tion has decreased near bottom in the deepest point of Lake
Inari (maximum depth about 95 m) during spring (March-
April). At the same time, the water temperature has increased,
having most likely decreased oxygen content (accelerated de-
composition)."?

Transboundary cooperation and responses

The Norwegian water regulation adopted in December 2006
incorporates the WFD into Norwegian law. As part of its
implementation, a River Basin Management Plan (RBMP)
for the Finnmark District was prepared including the Tana,
Neiden and Pasvik basins (adopted in 2009). In Finland, the
RBMP covers the catchment areas of the rivers Teno/Tana,
Niitdimo/Neiden, Uutuanjoki and Paatsjoki, which form a
single River Basin District.

To reduce emissions of pollutants with mine water discharges
from Pechenganickel, recycling of water for production needs
was started in the Severniy mine. Treatment facilities have been
constructed for waters from the Severniy, Severniy-Glubokiy
and Kaula-Kotselvaara mines in the Russian Federation. The
smelter area was cleaned of heavy and non-ferrous metals, and
new technology was introduced for processing copper-nickel
concentrate. Several discharge points of industrial wastewaters
will be eliminated as a result of closure of mining and metal-
lurgical production, and their transfer to Monchegorsk.

An exchange of water quality data on the Paatsjoki/Pasvik
between the Russian Federation, Norway and Finland does
not take place at present. However, the “Development of a
joint environmental monitoring program in the Norwegian,
Finnish and Russian border area”* project, with the objec-
tive of ensuring reliable and comparable monitoring data, was
implemented from 2003 to 2006. Water quality assessment
in Norway and Finland with the Russian Federation is not
clear-cut. For a consistent assessment of water quality in the
Paatsjoki/Pasvik, the Russian Federation suggests that a spe-
cial monitoring programme should be devised, coordinated
between the three countries.

Recommendations concerning regulation practices, manage-
ment of fish stock and fishing, mitigation of erosion, monitor-
ing of the state of Lake Inari, and communication were made

by the Lake Inari Monitoring Group in 2008.

The Finnish-Russian and Finnish-Norwegian Commissions
on transboundary waters operate on the basis of bilateral
agreements. There is a trilateral agreement about the regula-
tion of Lake Inari.

The Finnish-Norwegian Commission prepared a multiple-use
plan for the Paatsjoki/Pasvik River in 1997, and the Russian
authorities were included in the process.

Trends

At the Finnish-Russian border, the river is of good status. Im-
provements in water-quality in the Russian Federation require
huge investments in cleaner production and clean-up of sites,
but measures in that direction are being reported by the Rus-
sian Federation.

In the Russian part, water use for industry was expected to
increase by 15% in 2010 and 2011, and domestic use was
expected to decrease.

According to Finland, a set of climate change scenarios sug-
gests an increase of 1.5-4.0 °C in annual mean temperature
and 4-12% increase in annual precipitation in the forthcom-
ing 50 years. The frequency of spring floods may increase.
Groundwater level may increase in winter, and decline in sum-
mer. Reduced groundwater recharge may cause oxygen deple-
tion in small groundwater bodies and consequently increased
metal concentrations in groundwater (e.g. iron, manganese).

2The monitoring was carried out by the Murmansk unit on Hydrometeorology and Environmental Monitoring of Roshydromet.
3 Puro-Tahvanainen, A. & Salonen, E. Effects of climate change into hydrology, water quality and fishes in Lake Inari. In Simola, H.(ed): Symposium on Large
Lakes 2010 — Climate change — changing freshwater ecosystems and society. Publications of the University of Eastern Finland, Reports and and Studies in Forestry

and Natural Sciences 4. 2010.
" www.pasvikmonitoring.org.
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PASVIK NATURE RESERVE"

General description of the wetland

The Ramsar Site has a size of 1,910 ha, of which approx. 450
ha is covered by waterbodies. The reserve includes the most in-
tact section of the Paatsjoki/Pasvik river system, characterized by
many bays, islets, shallow waters and typically extensive mires,
dominated by stands of sedge species. In the central part of
Pasvik valley, and in the south of the nature reserve, the river
still follows its original course. The river is surrounded by Scots
pine forests which are characterized by a few species of lichen
and ericaceous species on dry ground. Of particular interest are
well-developed structures of permafrost called palsa mires, i.e.
permanently frozen parts of the mire. Dense thickets of willow
species can be found along the river. In shallow and protected
bays the aquatic flora is particularly well developed. In the river,
rich stands of pondweed dominate, while in more shallow parts
species like bur-reed and Common Water-Crowfoot dominate.

Main wetland ecosystem services

As the degradation of the wetlands in the northern regions is low,
there are hardly any flooding problems despite the flooding in
spring. The significant transport of sediments and the continu-
ous shifting of the estuary as a consequence of this process are
important in maintaining a natural estuary ecosystem. Leisure
activities within the reserve include fishing, bird watching and
boating. The latter is strictly restricted, due to specific border
regulations. In the surrounding area of the reserve there is rein-
deer husbandry (on the Norwegian and Finnish sides), forestry,
hunting, fishing and other leisure activities. However, the area is
sparsely populated, and the impact from tourism is low.

Cultural values of the wetland area

The site is of archacological interest as it has been shown that the
first human settlements in the area occurred over 8,000 years ago.
Saami people dominated the area prior to the settlement by Nor-
wegians. As the valley of the Pasvik River is located at the bor-
der of the Russian Federation, Finland and Norway, its historical
background is influenced by different cultures. Furthermore, the
farm of famous Norwegian naturalist Hans Tho. L. Schaanning
on Varlam Island, the Russian Federation, and at Noatun, Nor-
way, is currently protected as a national historical monument.

Biodiversity values of the wetland area

The area is important for breeding and staging for a large num-
ber of species. Of the 78 bird species on the Norwegian Red List
(2006) as many as 55 (70%) are found in the Paatsjoki/Pasvik
valley. Eight of these species, such as Garganey (EN), Smew
(EN), Bean goose (VU), Northern Shoveler (VU) and Greater
Scaup (VU) are listed as critically endangered (CE), endangered
(EN) or vulnerable (VU). The area is also important for a series
of boreal species with limited distribution in Europe; for instance
the Northern Hawk Owl and the Great Grey Owl. In addition
to common species typical of the climate zone, the area hosts a
stable breeding population of Brown Bear (EN) and Eurasian
Otter (VU). In terms of flora, the area hosts a number of Eastern
species such as the Arrowhead and Lapland sedge. The rich and
varied aquatic vegetation found in this river is a rare example for
rivers draining into the Barents Sea.

Pressure factors and transboundary impacts

The regulation of the Pasvik River by hydro-electric power plants
outside the Ramsar area has some influence on the fluctuation of
the water level. While large tracts of forests have been logged in
the surrounding area on both sides of the border, there are still
great areas of virgin taiga remaining. Prospecting for minerals has
been undertaken in the catchment area, while the extraction of
major deposits was rejected with the establishment of the reserve.
A plan for the construction of a new highway between Norway
and Finland along the river still exists, but is strongly opposed
due to the unspoilt character of the area.

Transboundary wetland management

The Ramsar Site was established first as a National Nature Re-
serve in 1993, and received the status of Ramsar Site in 1996.
All kinds of human activity within the conservation area are
regulated. The area is part of the Pasvik-Inari Trilateral Park,
which consists of five connected and cooperating protected ar-
eas in Norway, Finland and the Russian Federation (total area
188,940 ha). The Russian Strict Scientific Nature Reserve Pasvik
Zapovednik (14,687 ha) is also part of this trilateral park, and
plans for designation of this area as a Ramsar Site currently exist.
Moreover, the Ramsar Site is part of the @vre Pasvik Important
Bird Area (20,000 ha). Within the Trilateral Park, the harmoni-
zation of management, research methodology, as well as ecotour-
ism, are among the main objectives. With the aim of developing
along term monitoring strategy, a number of species surveys have
been undertaken as part of the Pasvik Programme in all three
countries, with a new addition dealing with climate change and
airborne pollutants.

Since 1980, the Norwegian-Finnish Commission on Trans-
boundary Water has acted as an advisory body to the govern-
ments of both countries. The Russian Federation has been taking
the role of observer and expert since 1991.

' Sources: Ramsar Information Sheet 2009, Norwegian-Finnish Commission on Transboundary Waters; Website of the trilateral park Pasvik-Inari: http://www.

pasvik-inari.net/neu/eng/main.html.
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NAATAMO/NEIDEN RIVER BASIN'

The basin of the river N#itimé/Neiden!” is shared by Fin-
land and Norway. The river flows from Lake lijirvi (Finland)
to Norwegian territory, and discharges into the Barents Sea.
On Finnish territory, it flows about 40 km through wilderness;
there are many rapids in the river. Geadgesuolojavri is a trans-
boundary lake in the basin.

Basin of the Naatamo/Neiden River

Country Area in the country (km?) Country’s share (%)
Finland 2354 81
Norway 553 19
Total 2907

Sources: Finnish Environment Institute (SYKE), River Basin Management Plan for the Finnmark Water
Region.

The surface water resources in Finland are estimated at 265.2 x
10° m®/year (average for the years 1991 to 2005), and ground-
water resources at 11.9 x 10° m?/year. Total water resources per
capita in the Finnish part of the basin are 1.385 x 10° m?/year/
capita.

Surface water resources in the Norwegian part of the basin are es-
timated at 925.44 m®/year (average for the years 1961 to 1990).'8

Hydrology and hydrogeology
Most of the time, groundwater feeds the river. During spring
flooding the river recharges the adjacent aquifers.

Pressures, status and transboundary impacts

The anthropogenic pollution in the river basin is very low. There
is no significant transboundary impact on Norwegian territory.
Neiden Waterworks (Norway) withdraws some 21,000 m?/year
for domestic use.

In the Finnish part, the ecological status of the river is classi-
fied as excellent. The river is an important watercourse for the
reproduction of Atlantic salmon, and there is long-term moni-
toring of salmon stocks.

The water quality status of the river at the border section is
expected to remain good.

Responses

Norway and Finland have signed bilateral agreements on wa-
ter transfer (1951) and fishing (1977) in the Niitim6/Neiden
River. In 1980, the agreement on a Finnish-Norwegian Com-
mission on Boundary Watercourses was signed.

NEIDEN AQUIFER (NO. 3)

In Norway, the Niitimo/Neiden River is covered by the
RBMP of the Finnmark River Basin District, and a programme
of measures has also been defined specifically for Niitims/Nei-
den as part of the Programme for the whole District. In Fin-
land, similarly, the basin is covered by the RBMP covering the
rivers Teno/Tana, N#dtimd/Neiden, Uutuanjoki and Paatsjoki/
Pasvik.

The Finnish-Norwegian Commission prepared a multiple-use
plan for the Niitim6/Neiden River in 1987. Needs for updat-
ing the plan have been discussed in the Commission.

TENO/TANA RIVER BASIN*

Finland and Norway share the basin of the Teno/Tana River?,
which discharges into the Barents Sea, and is important for
salmon reproduction. With its headwaters, the Teno/Tana Riv-
er forms 283 km of the Finnish-Norwegian border.

Basin of the Teno/Tana River

Country Area in the country (km?) Country’s share (%)
Norway 11314 69
Finland 5133 31
Total 16 386

Source: Lapland Regional Environment Centre (Finland).

Surface water resources generated in the Norwegian part of the
Teno/Tana Basin are estimated at 6,226 x 10° m?/year (based
on observations from 1961 to 1990)?2. Surface water resources
generated in the Finnish part are estimated at 5,645 x 10° m?/
year, and groundwater resources at 26.89 x 10° m?/year, repre-
senting 4.36 x 10° m*/year per capita.

Hydrology and hydrogeology

Most of the time in the Norwegian part, groundwater feeds the
river as baseflow, but during spring flooding the river recharges
the adjacent aquifers. Groundwater also supports ecosystems
during the frost season. Finland assesses the transboundary
aquifers in the eastern and northwestern borders shared with
Norway as small and insignificant, situated in uninhabited
wilderness areas. Groundwaters generally discharge into rivers,
lakes and swamps in the Finnish part of the basin. Groundwater
occurs in sand and gravel aquifers, which are some 15 m thick
(not exceeding 100 m).

Norway Russian Federation

Type 3; Late Quaternary sand and gravel aquifer; dominant groundwater flow is from Finland to Norway; links with surface water are reported to be strong.”

Area (km?) 15 5
Thickness: mean, max (m) 10,15 9,14
Groundwater uses and functions Groundwater maintains baseflow and springs, and supports Groundwater flow is maintaining baseflow and supports

ecosystems during frost season. ecosystems.

Other information

National groundwater body code is N0324400934

National code for groundwater area is FI12 148 196

'$Based on information provided by Finland and the First Assessment.
7The river is known as Naitimé in Finland and Neiden in Norway.
18 Source: Norwegian Water Resources and Energy Directorate.

19 Sources: Norwegian Water Resources and Energy Directorate; the Geological Survey of Norway.

2 Based on information provided by Finland and Norway, and the First Assessment.

2 The river is known as Teno in Finland and Tana in Norway.
22 Source: Norwegian Water Resources and Energy Directorate.
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DISCHARGES, POPULATION AND LAND COVER IN THE NAATAMO/NEIDEN RIVER BASIN
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TRANSBOUNDARY AQUIFERS IN THE TENO/TANA BASIN®

Name and number Groundwater characteristics National identification code(s) Surfacearea(km?)  Thickness: mean, max (m)
Anarjokka (No. 4) Type 3; Late Quaternary, sand and N0323400442 16.2
gravel; strong link with surface water
Levajok-Valjok (No. 5) Type 3, Late Quaternary, sand and N0323400963 26.7 17.1,19.5
gravel, strong links with surface water
Karasjok (No. 6) Type 3, Late Quaternary, sand and N0323400964 91 12.8,50
gravel, strong links with surface water
Tana Nord (No. 7) Type 3, Late Quaternary, sand and N0323400656 219 17.4,36

gravel, strong link with surface water

Pressures
The anthropogenic pollution in the river is very low; there is
no significant transboundary impact.

Surface water is withdrawn for domestic purposes in the small
village of Biteng in Norway, at the border. The total withdrawal
of surface water in Finland from the Teno/Tana, Niitimo/Nei-
den and Paatsjoki/Pasvik was 0.55 x10° m? in 2007.

Urban wastewater at Karasjok, Tana Bro and Seida in Nor-
way, and at Karigasniemi and Nuorgam in Finland, under-
goes biological and chemical treatment. The urban wastewa-
ter at Utsjoki in Finland is treated chemically. The impact of
wastewater discharges is assessed at local and moderate. In the
Finnish part, the nutrient load from municipalities and scat-
tered settlements is estimated at 0.9 tons-year of phosphorus
and 8.1 tons/year of nitrogen. Agriculture and forestry are
other relatively small sources of nutrient loading.

Status and transboundary impacts

The Teno/Tana has moderate concentrations of organic mat-
ter, mainly due to natural leaching from soil and bogs. The
load of organic matter from villages does not measurably af-
fect water quality in the main river. The reported parameters
monitored by Norway for the past 20 years — suspended sol-
ids, total organic carbon (TOC), total phosphorus and total
nitrogen — do not show any particular trend. The natural
fluctuations in concentrations throughout the year are pro-
nounced; in the lower part of the river they are influenced
by particles from erosion during heavy rainfall and snowmelt.
Generally, there are very few anthropogenic pressures on wa-
ter quality in the whole river basin. The Teno/Tana has a sta-
ble high status.

Responses

The 1980 Agreement on a Finnish-Norwegian Commission
on Boundary Watercourses provides the framework for trans-
boundary cooperation on regulating, hydraulic development,
water supply and protection of water resources.

The Finnish-Norwegian Commission has prepared a multi-
ple-use plan for the Teno/Tana, which was last updated in
2006.%

Trends

A set of climate change scenarios developed in Finland sug-
gests an increase of 1.5-4.0 °C in annual mean temperature,
and a 4-12% increase in annual precipitation in the forth-
coming 50 years. The frequency of spring floods may increase.

FIGURE 4: Total phosphorus and total nitrogen concentrations in the Teno/Tana,
measured in Seida, Norway?* (approximately 30 km from the river's mouth;
latitude 70° 14; longitude: 28° 10")
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Groundwater level may increase on winter and decline in sum-
mer, with the lowest late summer/autumn levels possibly decreas-
ing below the current lows.

YENISEY RIVER BASIN AND THE
SELENGA SUB-BASIN?*

The Yenisey River flows entirely within Russian territory, but the
upper part of the basin is transboundary, including parts of the
transboundary Selenga River (total length 1,024 km; 409 km in
the Russian Federation and 615 km in Mongolia)”, shared with
Mongolia.

The recharge area of the Yenisey basin consists — in addition to
the Yenisey itself — of the Selenga River, Lake Baikal (31,500
km?) and the Angara River. The Selenga has its source in Mongolia
(Shishhid Gol River), and ends in Lake Baikal. The Yenisey dis-
charges into the Kara Sea.

The Selenga River Basin is covered mainly by forest and mountain-
steppe, and has an average elevation of about 1850 m a.s.l. In the
upper and middle parts, the Yenisey is a mountain river, but fur-
ther downstream the basin is lowland, with an average elevation of
247 mas.l.

2 The information here refers only to the Norwegian part of these aquifers/groundwater bodies.

2 Source: Comprehensive Study on Riverine Inputs and Direct Discharges (OSPAR), Norwegian Institute for Water Research.
% For information on the RBMPs, please refer to the assessment of the Paatsjoki/Pasvik.

% Based on information provided by Mongolia and Russian Federation and the First Assessment.

2 Source: Davaa, G. Surface water resources of Selenge aimag, Darkhan. 1990.
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Basin of the Yenisey River and sub-basin of the Selenga River

Country Area in the country (km?) Country’s share (%)
Selenga sub-basin

Mongolia 282050 63.3
Russian Federation 163195 36.7
Total Selenga

sub-basin 445245

Yenisey basin

Mongolia 282050 1.1
Russian Federation 2261700 88.9
Total Yenisey basin 2543750

Sources: Integrated Management and Protection of Water Resources of the Yenisey and Angara rivers, Krasnojarsk
Regional Branch of the International Academy of Ecology and Nature, Krasnojarsk, 2006; Surface water resources
of the USSR, Gidrometizdat, Leningrad, 1973; Davaa, G. Surface water of Mongolia, Ulaanbaatar, 1999.

Hydrology and hydrogeology

Surface water resources generated in the Mongolian part of
the Selenga river basin are estimated at 18 x 10° m?/year,
and groundwater resources at 6.6 x 10° m*/year, representing
20,960 m?/year/capita.?®

The average discharge of the Selenga is 290 m?/s in the border sec-
tion. The total discharge of the Yenisey at the mouth is 18,730 m?/s.

According to Mongolia, transboundary groundwaters occur
in 1) Quaternary alluvial deposits (mean thickness 10-15
m and maximum thickness 20 m); 2) Cambrian limestones,
sandstones, siltstones and conglomerates; and 3) fracture sys-
tems related to tectonic faults in Precambrian granites. The
dominant groundwater flow direction is from Mongolia to-
wards the Russian Federation. The links between surface and
groundwater are medium, with groundwater mainly recharg-
ing from surface water, and interaction between surface water
and groundwater in the basin is reported to play an important
role in the functioning of the riparian ecosystem.

Pressures

Widespread and severe pressure factors in the Mongolian part
of the Selenga Basin include floods caused by heavy rain, gold
mining (52 companies operating), forest fires, and insects af-
fecting forests (beetles Coleoptera sp.). Also widespread, but
more moderate in impact, are wool processing, tanneries and
beverage factories, as well as overgrazing. Hydromorphologi-
cal change of the river channel is a local but potentially severe
pressure factor. Thermal power stations in Ulaanbaatar city
and discharge of urban wastewater are assessed to be of com-
parable importance.

Status and transhoundary impacts

Average mineralization of groundwater in the Selenga river
basin is 450 mg/l. Based on data from four monitoring sta-
tions, the pH is 7.8.

In the Russian Federation, heavy metals and petroleum prod-
ucts exceed the maximum allowable concentrations for fisher-

Total water withdrawal and withdrawals by sector in the Selenga sub-basin
Total withdrawal

ies in the water of the Selenga River. Water quality is assessed
as “very polluted”.

Lake Baikal serves as a natural barrier for the transboundary
flow of pollutants, preventing their impact on the downstream
part of the watercourse.

Responses

Management activities implemented by the Russian Federa-
tion in the Selenga River basin in 2008-2010 with federal
funding included a complete renovation of four dams and two
protection dams. The work includes overhaul of hydraulic
structures, dredging/clearing the channel of the river Selenga,
and clearing/dredging the channels of its tributaries. Measures
were also taken to protect the area and population from the
negative impacts of water.

Renovation of the technology and facilities of the following
wastewater treatment plants is foreseen during the period
2010-2021 in the framework of the National Programme on
Water in Mongolia: Tolgoit in Ulaanbaatar, Moron city of
Khovsgol aimag and Darkhan city. Mongolian water legisla-
tion requires mining companies and factories to take measures
to protect water resources. Accordingly, in Orkhon aimag,
Erdenet copper mine is reusing its wastewater.

The Russian-Mongolian Joint Commission on the Protection
and Use of Transboundary Waters, which operates on the basis
of the intergovernmental 1995 Agreement on the protection
and use of transboundary waters, meets regularly. The provi-
sions of the Agreement include an exchange of information on
transboundary waters. Monitoring surface water quality is car-
ried out at four monitoring points. Information on discharge,
regime, quality monitoring results and flood and emergency
situations is exchanged in the joint Mongolian-Russian Work-
ing Group, established by order of the Minister of Nature and
Environment of Mongolia, and its Russian counterpart.

Currently, there are 19 surface water monitoring stations ob-
serving daily in the Selenga Basin in Mongolia. In the frame-
work of the “Strengthening Integrated Water Resources Man-
agement in Mongolia” project, 17 groundwater-monitoring
wells will be set up within the Selenga River Basin area.

The Eroo River Basin Council was established in 2007, and the
Tuul River Basin Council in 2010 in Mongolia. The first Meet-
ing of River Basin Councils of Mongolia was held in Ulaanbaatar
in June 2010. In the framework of a project, the Water Agency of
Mongolia develops IWRM Plans for the Orkhon and Tuul River
Basins. A vulnerability assessment of these two basins was carried
out by UNEP, in collaboration with Peking University and the
Water Institute, from 2005 to 2007. Mongolia is interested in
conducting joint research and studies on developing an TWRM
plan for the Selenga River Basin. In recent years, the riparian
countries have jointly carried out several studies, e.g. a survey of
the Selenga River’s water regime, a fishery survey, and an inven-
tory of pollution sources in the Upper Selenga Basin.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Mongolia 2009 539.8° 36 13 22 0 28
Russian Federation 2009 425 8 N/A 74 N/A N/A

Note: Groundwater makes up 60—80% of the total water use in Mongolia. Rural people in Mongolia use water from rivers, streams and snow water as drinking water.

“\Water Authority of Mongolia.
o Withdrawal in the Selenga River Basin.

2 Sources: Regional scheme of use and protection of water resources in Selenge river basin, Ulaanbaatar, 1986 and for groundwater resources: Jadambaa, D.,

Geo-ecology Institute of Mongolia, Ulaanbaatar.
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Trends

At the present time, a scheme of complex use and protection of
the water bodies of the Selenga River is being developed in the
Russian Federation, including planning and implementation of
water management and water conservation measures, measures
to mitigate impacts of floods, and other adverse impacts.

Mining companies’ activities in the proximity of water bodies
is limited through enforcement of the 2009 Mongolian Law
on “Prohibition of the prospecting and exploitation of the
mineral resources within the forest and water reservoir areas”.
A campaign (Atar III) aimed at increasing crop and vegetable
production will continue.

Mongolia is very sensitive to climate change due to its geo-
graphic location, sensitive ecosystems and socioeconomic
condition. Surface water resources are predicted to increase
during the first stage of climate change. However, there is no
sign whatsoever of increase yet. In the last 60 years, the aver-
age yearly temperature has increased by 1.9 °C, while annual
precipitation has decreased by about 10%. Depending on the
location, dynamics of temperature and precipitation changes
differ. Melting of the permafrost area is expected to have ef-
fects on bridge and road constructions as well as buildings.
To adapt to climate change in the water sector, Mongolia pri-
oritizes the formulation and stabilization of a water resources
management policy. Water saving and protection activities are
also promoted.”

OB RIVER BASIN*®

The basin of the Ob River is shared by China, Kazakhstan,

Mongolia and the Russian Federation.

The Irtysh/Ertis is the main (first order) tributary of the Ob.
The Tobol and the Ishim/Esil are transboundary tributaries of
the Irtysh/Ertis.

Basin of the Ob River

Country Area in the country (km?) Country’s share (%)
Russian Federation 2192700 73.77
Kazakhstan 734543 2471
China 45050 1.51
Mongolia 200 0.01
Total 2972493

In the Russian part of the Ob Basin, surface water resources are es-
timated at 408.3 km?/year and groundwater resources at 0.47 km?.

Pressure, status and responses
In addition to the pressure factors in the basin of the for Irtysh/
Ertis and its tributaries (see separate assessment), exploitation

Total withdrawal and withdrawals by sector in the Ob River Basin
Total withdrawal

of oil and gas in the Russian Federation exerts pressure on the
water resources in the Middle and Lower Ob.

IRTYSH/ERTIS SUB-BASIN?*'

The basin of the 4,248-km long river Irtysh/Ertis®* is shared
by the Russian Federation, Kazakhstan, and, with a very small
share, by China and Mongolia. The river has its source in the
Altai Mountains in Mongolia (at an altitude of 2,500 m), and
discharges into the Ob. The average elevation of the basin in
the Russian Federation is of the order of 250-285m a.s.l. The
character of the basin varies from plain to high-mountain.
The Tobol and the Ishim are transboundary tributaries of the
Irtysh/Ertis River.

Sub-basin of the Irtysh/Ertis River

Country Area in the country (km?) Country’s share (%)
Russian Federation 726 000 67
Kazakhstan 316472 29
China and Mongolia 45250 4
Total 1087722

Sources: Scheme of complex use and protection of water resources in the Irtysh basin, volume 1, general
characteristics of the Irtysh Basin, ZAO PO “Sovintervod’, Moscow, 2009; Scheme of complex use and
protection of water resources in the basin of the Irtysh River. Consolidated Note 2005.

Hydrology and hydrogeology

Surface water resources in Kazakhstan’s part of the Irtysh/Ertis
Basin are estimated at 33.66 km?/year (out of which 7.8 km?/
year is incoming water from outside the territory of Kazakh-
stan). Explored exploitable groundwater resources in Kazakh-
stan’s part of the basin are estimated at 2.967 km?/year.

In Kazakhstan, a cascade of large hydroelectric power stations
(Bukhtarminskaya, Shulbinskaya, Ust-Kamenogorskaya and
others) is used to regulate the flow.

Pressures
In the upper reaches in Mongolia, the Irtysh/Ertis is one of
the cleanest and least mineralized rivers in the world.

Pressure factors in China include industry and water with-
drawal for irrigated agriculture (e.g. through the more than
300-km long canal from the Black Irtysh? to Karamay).

In the mid-1990s, the Irtysh/Ertis in Kazakhstan was heav-
ily affected by pollution from the metal-processing industry,
discharge of untreated water from mines, ore enrichment, and
leakages from tailing dams, as well as wastewater discharges
from Ust-Kamenogorsk. In the past years, several measures
have been taken to improve the situation by Kazakh authori-
ties, also with the support of international organizations.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2003 923.4 N/A N/A N/A N/A N/A
Kazakhstan 2003, 2004 3530.6° 30.4 8.4 50.8 N/A 10.4

“The amount withdrawn by the Russian Federation is 70.3% surface water and 29.7% groundwater. The figure is the total withdrawal from all water bodies of the Ob Basin.

o The figure for Kazakhstan consists of withdrawals from tributaries of the Ob, the Irtysh, Tobol and Ishim.

2 Source: Mongolia: Assessment Report on Climate Change 2009. Ministry of Environment, Nature and Tourism, Mongolia. 2009.
*Based on information provided by the Russian Federation and the First Assessment.
* Based on information provided by Kazakhstan and the Russian Federation, and the First Assessment.

32The river is known as Irtysh in the Russian Federation, and as Ertis in Kazakhstan.

#3The upstream part of the Irtysh flowing to Lake Zaysan is called Black Irtysh.
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PREIRTYSH AQUIFER (NO. 8)

Kazakhstan Russian Federation

None of the illustrated transhoundary aquifer types, see the sketch (Figure 5). Intergranular/multilayered aquifer; Paleogene and Cretaceous sands; groundwater flow
direction from Kazakhstan (South) to the Russian Federation (North).

Border length (km) 1055 1055
Area (km?) 98900
Renewable groundwater resource (m’/d) 2.644 % 10°
Thickness: mean, max (m) 333,847

Groundwater uses and functions

Groundwater abstraction is some 32.5 X 10° m*/year, with

49% for agriculture, 48% for household water and 2% for

industry.
Pressure factors Groundwater abstraction from the confined aquifer
layers; Development of a regional cone of depression as a
consequence of decreasing groundwater level is a problem.
Management measures Ajoint modelling to evaluate exploitable groundwater
resources and their allocation is needed.
FIGURE 5: Sketch of the Preirtysh aquifer (No. 8) (provided by Kazakhstan) FIGURE 6: Sketch of the Zaisk aquifer (No. 9) (provided by Kazakhstan)
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ZAISK AQUIFER (NO.9)

Kazakhstan China

None of the illustrated transhoundary aquifer types, see the sketch (Figure 6). Sand and gravel and pebbles; groundwater flow direction along the border from South
to North; links with surface waters vary, being either strong or weak.

Qun saturatkd zo0ne
~ aquiclqlde ~ ~
N,-Q, conﬁneid aquifer
~ aquicfde  ~ ~

Border length (km) 115 N/A
Area (km?) 30150 N/A
Renewable groundwater resource (m*/d) 3.084 % 10° N/A
Thickness: mean, max (m) 83,166 N/A
Groundwater uses and functions Groundwater abstraction is some 1.32 X 10° m?/year, N/A

100% for household water.

Pressure factors

The abstraction is significantly less than the estimated N/A
exploitable groundwater resources. No actual problems.

Groundwater management measures

Early warning and surveillance monitoring are needed. N/A
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POPULATION IN THE IRTYSH/ERTIS SUB-BASIN
12
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Sources: UNEP/DEWA/GRID-Europe 2011; Ministry of Environmental Protection of Kazakhstan.
Note: Population in the Mongolian part of the sub-basin is less than 400.

The conflict between hydropower production and shipping
has been increasing due to limited water resource availability,
and due to such factors as retaining water in the reservoir of
Shul’binsk in the summer for hydropower production.

The main natural factors resulting in adverse impacts from water
on the population and economic infrastructure in the Russian part
of the Irtysh/Ertis Basin are floods, ice dams, rise of water levels in
lakes, water erosion and the reduction of river channel capacity.

Wastewater discharges to the Irtysh/Ertis in the Russian part of
the basin were estimated at some 2,167 x 10° m? in 2007. From
2002 to 2009, the volume of sewage discharge in total and of
untreated sewage in the Omsk region in the Russian Federation
has been decreasing fairly constantly.*

Total water withdrawal and withdrawals by sector in the Irtysh/Ertis sub-basin
Total withdrawal

Status and transboundary impacts

At the monitoring station Boran, water entering the territory of Ka-
zakhstan from China was classified as “clean” (class 2) in 2009. The
concentration of total dissolved solids was 140 mg/I on average.

At the border with the Russian Federation, the water flowing
from Kazakhstan was classified as “moderately polluted” (water
quality class 3) in 2009. The concentration of total dissolved
solids was 185 mg/l.

In the Russian part, the overall water quality was ranked as “very
polluted” (class 4A) in 2007, according to the Russian classifica-
tion. At the Tatarka monitoring station (17 km downstream from
the border with Kazakhstan), water quality was classified as “pol-
luted” (class 3b) in the same year.?> From 2006 to 2009, a general
decrease has been observed in the concentrations of metals (copper,
iron, magnesium and zinc). Phenol and oil product concentrations
also decreased in the same period. Downstream from Omsk, the
concentrations of these metals, phenols and oil products, as well
as biochemical oxygen demand (BOD5) and chemical oxygen de-
mand (COD), have been observed to increase towards the border
of Omsk and Tyumen oblasts in the Russian Federation.?

Trends
Water quality in the Irtysh/Ertis tended to improve in the late
1990s and in the 2000s.

At the same time, industrial and agricultural production in the
basin has increased in the 2000s, and this trend is predicted to
continue.

TOBOL SUB-BASIN*’

The sub-basin of the 1,591-km long river Tobol is shared by the
Russian Federation and Kazakhstan. The river has its source be-
tween the southern Ural and Turgay Plateau in Kostanai Oblast in
northern Kazakhstan, and discharges into the Irtysh/Ertis River in
the Tyumen Oblast (Russian Federation). The major transboundary
tributaries are the Ubagan, Uy,*® Ayat, Sintashta® and Toguzyak.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2007 2785 N/A N/A N/A N/A N/A
Kazakhstan 2003 3166 315 5 52.9 = 10.6

2010 4100 34.2 5 45.2 - 15.6

¢ 0f this total amount, some 77.7% (2,600  10°¢ m*/year) was surface water and 22.3% (620 X 10° m*/year) was groundwater.

Water quality classification of the Irtysh/Ertis in Kazakhstan

Location of observation
2008

Water pollution index” — water quality classification
2009

on the Irtysh/Ertis
Boran village, at the

0.47; class 2, “clean”

0.70; class 2, “clean”

Parameters exceeding MAC Multiplier of MAC exceedence

border with China copper (2+) 1.39
Preirtysh, at the border 0.75; class 2,“clean”  1.07; class 3, “moderately copper (2+) 18
with the Russian polluted”

Federation total iron 1.75

“The water pollution index is defined on the basis of the ratios of measured values and the maximum allowable concentration of the water-quality determinands.

Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.

** Annual Nature Protection Reports of Omsk Regional Government.

3 Scheme of complex use and protection of water resources in the Irtysh River Basin. Book 2. Assessing the environmental status and key issues of water bodies of the

Irtysh Basin. ZAO PO Sovintervod, Moscow, 2009.

* Annual Nature Protection Reports of Omsk Regional Government (2006-2009).

¥ Based on information provided by Kazakhstan and the Russian Federation, and the First Assessment.

*#The river is known as Uy in the Russian Federation and as Ujem in Kazakhstan.

39The river is also known as the Sintasti (Zkelkuar).
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The basin area has a lowland character, with an elevation from 100
to 200 m a.s.l.

Sub-basin of the Tobol River

Country Areaiin the country (km?) Country’s share (%)
Russian Federation 305000 744
Kazakhstan 105110 25.6
Total 410110

Sources: Scheme of complex use and protection of water resources in the basin of the Irtysh River, volume 1,
general characteristics of the Irtysh Basin, ZAO PO"“Sovintervod”, Moscow, 2009; Integrated River Basin
Management Plan, Kazakhstan, 2006.

Hydrology and hydrogeology

In the part of the basin that is Kazakhstan’s territory, surface
water resources are estimated at 777 x 10° m?/year (average for
the years from 1938 to 2004), and groundwater resources at
286 x 10° m?/year.

The mean annual flow of the Tobol is 0.48 km?/year (15.2
m?/s). There are 624 reservoirs in the basin, providing drinking
water and serving flow regulation.

FIGURE 8: Sketch of the North Kazakhstan aquifer (No. 10) (provided by Kazakhstan)
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Pressures

Parts of the Tobol basin, for example in the Ural region and
in the area of natural salt lakes in the Ubagan River sub-basin,
have mineral rich bed-rock or high salinity soils that cause el-
evated concentrations of certain metals and other elements.

NORTH-KAZAKHSTAN AQUIFER (NO. 10)

Industry and agriculture are developed in the sub-basin. Water
management infrastructure and works, including withdraw-
als, inter-basin water transfer, operation of dams and reservoirs
(Karatomarsk in particular), as well as amelioration work on
agricultural and forested land, also impact on the flow and wa-
ter availability.

In Kazakhstan, the main anthropogenic pollution sources are
municipal and industrial (mining and ore processing) waste-
waters, residual pollution from closed-down chemical plants in
Kostanai, accidental water pollution with mercury from gold
mining in the Toguzyak sub-basin, and heavy metals from other
tributaries to the Tobol. Diffuse pollution from fertilizers in
agriculture has been decreasing, but remains a problem. Spring
floods result in polluted surface run-off.

In the Russian part, the main sources of pollution of surface
waters are wastewater discharges from settlements where waste-
water treatment does not meet the regulatory requirements. Di-
version of water from the river, inter-basin transfer, operation of
dams and reservoirs, and drainage works on agricultural land and
forested areas are also among the pressures.

Erosion by water is intensified during periods of flooding, causing,
for example, destruction of river banks in the Kurgan and Chely-
abinsk regions in the Russian Federation.

Kazakhstan Russian Federation

None of the illustrated transhoundary aquifer types, see sketch (Figure 7). Intergranular/multilayered aquifer (confined), sand and gravel; groundwater flow direction
from Kazakhstan (South) to the Russian Federation (North); links with surface waters. The aquifer extends to the basins of both Tobol and Ishim (in Kazakhstan the

aquifer is within the Tobol Basin).

Border length (km)

1840

Area (km?)

147 600

Groundwater uses and functions

Groundwater abstraction about 47.3 X 10° m?/year (2008).

Some 80% of it was for domestic use and 20% for industry.

Total water withdrawal and withdrawals by sector in the Tobol sub-basin
Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2009 2090.87 N/A N/A N/A N/A N/A
Kazakhstan 2004 151.62 17 31.65 50.92 - 0.43

20107 182.12 28.65 26.9 44.2 - 0.25

“The figures of Kazakhstan for 2010 are estimates. Withdrawals in 2015 are expected to be more than 20% higher than in 2010. Withdrawals for household water and for industrial purposes are predicted to decrease, and

agricultural withdrawals are expected to increase.
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Status

In 2008 and 2009, water quality in the Tobol (at Milyutinko sta-
tion), as well as in the Ayat and Toruzyak tributaries, was classified
as “moderately polluted”.

According to monitoring in 2007, the general water quality in the
Tobol in the Russian Federation was classified as “very polluted”,
according to the Russian quality classification system.*!

Responses

The 1992 Agreement on the joint use and protection of trans-
boundary water bodies between the Russian Federation and Ka-
zakhstan provides the basis for joint activities. The agreement con-
tains provisions for a regular (monthly) exchange of information
on the status of transboundary waters, and the emergency notifica-
tion procedure in case of accidental spills or significant pollution
of rivers. Hydrochemical and hydrological monitoring of trans-

boundary waters is being carried out.

Water quality classification in the Tobol sub-basin
Water pollution index? — water quality dassification

Location of observation _— ———— ~ ~ ° 7 "
in the Tobol Basin 2008 2009 rs exceeding MAC (2009) Multiplier of MAC exceedence
Tobol River, Milyutinko 1.58; “moderately 1.49; “moderately copper (2+) 4
station, 25 km upstream polluted” (class 3) polluted” (class 3) hydrocarbons 223
from the Russian border -
total iron 2.90
iron (2+) 20.00
manganese 20.50
nickel 1.16
sulphates 2.50
ammonium nitrogen 1.04
1.10
Ayat River, Varvarinka 1.51,“moderately 1.64, “moderately copper (2+) 4
station, 5 km downstream polluted” (class 3) polluted” (class 3) total sodium and potassium 1.19
from the Russian border
hydrocarbons 2.92
oD 1.1
total iron 3.90
iron (2+) 14.00
manganese 121
sulphates 224
saline nitrogen 1.13
magnesium 1.27
Toruzyak River, Toruzyak 1.45,"moderately 1.88, “moderately sulphates 2.97
station, 70 km upstream polluted” (class 3) polluted” (class 3) total sodium and potassium 121
from the Russian border
hydrocarbons 3.19
total iron 3.40
iron (2+) 30.00
phenol 1.00
nickel 1.60
manganese 17.20
copper (2+) 2.303
nitrate nitrogen 1.865
magnesium 1.66

“The water pollution index is defined on the basis of the ratios of measured values and the maximum allowable concentration of the water-quality determinands.
Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.

40Since 2002, water quality is assessed based on water pollution level classification developed by Roshidromet’s Hydrochemical Institute using integrated assessments
and 5 water quality classes: 1 class — conditionally clean; 2 class — slightly polluted; 3 class — polluted, 4 class — very polluted; 5 class — extremely polluted. The
division into classes is based on critical indicators of pollution. Before 2002, the Russian water quality classification was based on the Water Pollution Index.

“1Scheme of complex use and protection of water resources in the basin of the Irtysh River. Book 2. Assessing the environmental status and key issues of water bodies
of the Irtysh Basin. ZAO PO “Sovintervod, Moscow, 2009.
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Trends

Pollution in the Tobol in Kazakhstan has been increasing since
2001, and water quality has been downgraded from class 2 (clean)
to class 3 (moderately polluted). Pollution has an adverse impact
on drinking-water supply.

ISHIM/ESIL SUB-BASIN®

The sub-basin of the Ishim/Esil*® is shared by Kazakhstan and
the Russian Federation. The river originates in the Niaz moun-
tains in Kazakhstan, and flows into the Irtysh/Ertis River.

Sub-basin of the Ishim/Esil River

Country Areaiin the country (km?) Country’s share (%)
Russian Federation 34000 18
Kazakhstan 155000 82
Total 189 000

Sources: Scheme of complex use and protection of water resources in the basin of the Irtysh River, volume 1,
general characteristics of the Irtysh Basin, ZAO PO"“Sovintervod”, Moscow, 2009; Integrated River Basin
Management Plan.

Hydrology and hydrogeology

The surface water resources in the part of the basin that is Ka-
zakhstan’s territory are estimated at 2.59 km?/year, and ground-
water resources at 0.165 km?/year.

In the Russian part, surface water resources are estimated at
2,630 m?/year and groundwater resources at 48.329 m?/year,

Total water withdrawal and withdrawals by sector in the Ishim/Esil sub-basin

Total withdrawal

representing 5.9 m?/year/capita.*

There are 16 reservoirs, with a volume exceeding 1 million m® on
the Ishim/Esil River; all of them in Kazakhstan. The guaranteed
minimum flow at the border section (2.4 m?/s) is reflected in the
operational rules for the joint management of two reservoirs (Seg-
rejevsk and Petropavlovsk reservoirs). A specific working group
under the auspices of the joint Russian-Kazakh Commission deals
with water-quantity issues, including flow regulation.

Pressures

In the settlements in the Ishim/Esil Basin in the Russian Feder-
ation, the requirements for water supply sources and treatment
of municipal and industrial sewage are not met.

Status

Water quality in the Ishim/Esil at the Dolmatovo station (689
km from the river mouth) in Kazakhstan was classified as “mod-
erately polluted” (Water Pollution Index 1.70). A concentra-
tion exceeding the Maximum Allowable Concentration was ob-
served for copper (5.02 times MAC, zinc 1.08 MAC, sulphate
1.30 MAC and total iron 1.43 MAC).

From the mid-1990s onwards, the water quality has been de-
scribed as “clean” (class 2) or “moderately polluted” (class 3).

Overall assessment of water quality of the Ishim/Esil in the
Russian Federation was classified in 2007 as “very polluetd”
(class 4B) according to the Russian classification system (water
pollution index 4.9).%

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2009 12.26 N/A N/A N/A N/A N/A
Kazakhstan 2004 212.97 22 44 203 - 153

2010° 33.05 11.9 56.5 30.7 - 0.9

“The figures of Kazakhstan for 2010 are estimates.

TOBOL-ISHIM FOREST-STEPPE*

General description of the wetland

The site covers 217,000 ha, and is located in the Ishim prov-
ince of the forest-steppe zone (birch and aspen forests inter-
spersed with meadows and steppe) on the Western Siberian
Plain (average elevation 138 m a.s.l.), 190-250 km south of
the city of Tumen and 7 km to the south of the town of Ishim.
Characteristic features of the landscape include enclosed lakes,
linear formations such as gently sloping ridges, dry river-beds,
depressions and wide shallow river valleys (the Ishim/Esil and
Emets?’). The wetlands are represented mainly by lakes (which
cover an area of 95,000 ha) and small rivers with marshy catch-
ments, but also by forested peatlands, salt inland marshes and
wet meadows. The lakes vary in salinity from 1 g/l (freshwater),
dominating in the northwest, to more than 25 g/l in a south-
easterly direction as climatic conditions become more arid and

“2Based on information provided by Kazakhstan and the Russian Federation, and the First Assessment.

“The river is known as Ishim in the Russian Federation and as Esil in Kazakhstan.

44Scheme of complex use and protection of water resources of the Ishim. Volumes 1 (Summary of the explanatory note, 2004), 3 (water resources and their current
status, 2004) and 6 (water management and protection activities, 2005), ZAO PO “Sovintervod, Moscow.

*Scheme of complex use and protection of water resources in the basin of the Irtysh River. Book 2. Assessing the environmental status and key issues of water bodies
basin. Irtysh. ZAO PO “Sovintervod, Moscow, 2009.

46 Source: Ramsar Information Sheet.

“The Emets River is a tributary of the Vagay which is a tributary of the Irtysh.
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continental. The hydrological regime of the lakes is character-
ized by dramatic long term (20-50 years) and less pronounced
short term (5 years) cyclical changes in inundation, which are de-
termined by variations in climate, with evaporation as a key fac-
tor. This results in marked changes in water level, hydrochemical
composition, size, shape and even the disappearance of lakes for
several decades. The lakes are fed by surface run-off, groundwater
and precipitation (450475 mm annually).

Main wetland ecosystem services

The rivers and lakes, as well as other water bodies, are very im-
portant reserves of freshwater. The storage of floodwaters helps to
regulate the flow of water in the rivers, and is used for hydropower
production. A specific micro-climate has formed in the area, under
the influence of extensive water surfaces and wetland vegetation,
which helps to reduce the effects of droughts and dry winds. Agri-
culture, including the production of cereal, fodder crops and veg-
etables, is well developed. Hay is produced and cattle graze close
to human settlements. The harvesting of berries and mushrooms
plays a significant role. Fishing is practiced in most lakes in the
region throughout the year. Waterfowl hunting is permitted dur-
ing specific periods. The river banks and lake shores are used for
recreation by local people.

Biodiversity values of the wetland area

The Tobol-Ishim forest-steppe supports a great number of mi-
grating and breeding populations of wildfowl and colonial shore
birds, including several rare migrating species, such as the Lesser
White-fronted Goose, Red-breasted Goose, Bewick’s Swan and
Taiga Bean Goose, as well as regular migrating species such as the
Common Crane. In the Ramsar Site within the protected area
“Byelozersky zakaznik”, a project on Siberian Crane reintroduc-
tion is under implementation. Further, the site lies at the northern
edge of the breeding area of a number of species such as the Dal-
matian pelican, the black-winged stilt, and the avocet. Mammal
species include 50 species such as elk, lynx, and wolf. Fishes in-
clude both indigenous species and introduced species. Other spe-
cies of interest are the Siberian salamander, and the sand lizard.
Many lakes and marshes are overgrown with emergent, floating
and submerged aquatic plants. Species listed in the Red Data Book
of the Russian Federation include orchids such as Lady’s-slipper
Orchid and Ghost Orchid. Moreover, the Ramsar Site is a refuge
for species which are on the edge of becoming endangered due to
the disappearance of steppe landscapes, such as the Allium nutans,
Pulsatilla flavescens Siberian Iris.
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Pressure factors and transboundary impacts

The concentrations of heavy metals are naturally elevated, due to
the occurrence of mineral-rich bedrock. Additionally, natural salt
lakes cause elevated mineralization, which deteriorates the quality of
drinking water. Anthropogenic pollution sources are municipal and
ore mining wastewaters, as well as residual pollution from closed-
down chemical plants in Kostanai. Moreover, water resources are
being overused for irrigational purposes, which cause variations in
the water level. Poaching has a significant impact, and has become
a large-scale activity during the past decades. Grazing and hay pro-
duction have a negative effect on waterbirds during the breeding
petiod, especially during hot and dry climatic conditions. The per-
manent presence of people causes a higher likelihood of fires.

The introduction of plankton-eating species and carps into some
of the water bodies has caused a great reduction in the biomass
of zooplankton and benthos, which are the main food resources
for many species of waterbirds. The population of Crucian Carp
(an indigenous species) has decreased, as juveniles are caught along
with the carp. Fishing is also a major cause of disturbance of birds
and other animals. Despite strict limitations, waterfowl shooting
(especially in spring) has a considerable negative effect upon local
and migrating populations of waterfowl.

Transboundary wetland management

There are 10 protected areas of different status within the Ramsar
Site, such as the Federal Byelozersky Zakaznik (since 1986, 17,850
ha of core and 2,168 ha of buffer zone) and regional protected
areas — Okunevsky (1930 ha), Pyesochny (930 ha), Kagbansky
(22,400 ha), and Tavolzhan (2,720 ha). The Federal Byelozersky
Zakaznik was a model area for the international GEF/UNEP proj-
ect on Siberian Crane, in which six countries have been cooper-
ating in terms of population management. The Russian Federa-
tion and Kazakhstan cooperate on transboundary waters through
a joint commission established on the basis of the 1992 bilateral
Agreement. However, disagreements exist in terms of water use for
irrigation and maintenance of infrastructure on the Kazakhstani
side. A number of measures aimed at limiting economic activities
have been proposed, including restrictions on grazing, fishing of
Crucian Carp during the spawning period, and fishing during the
breeding season of waterbirds, as well as the use of fishing nets that
are fixed on river banks. There is a need to establish protected belts
around all the lakes, and to carry out measures for the restoration
of trees and shrubs in these zones. There is also a need to prohibit
the shooting of waterfowl in spring.



CHAPTER 2
DRAINAGE
BASINS OF

THE SEA OF
OKHOTSK
AND SEA OF
JAPAN

This chapter deals with the assessment of transboundary rivers, lakes and groundwaters, as
well as selected Ramsar Sites and other wetlands of transboundary importance, which are
located in the basins of the Sea of Okhotsk and the Sea of Japan.

Assessed transhoundary waters in the drainage basins of the Sea of Okhotsk and the Sea of Japan

Basin/sub-basin(s)

Recipient Riparian countries

Lakes in the basin

Ramsar Sites/wetlands of
transboundary importance

Transhoundary groundwaters
within the basin

Amur Sea of Okhotsk (N, MN, RU Middle Heilongjian-Amur River Basin
(CN, RU)
- Argun/Hailaer Amur (N, RU Daurian Wetlands: (CN, MN, RU)
- Ussuri/Wusuli Amur (N, RU Lake Khanka/ Xingkai Lake National Nature
Xingkai Reserve — Lake Khanka: (CN, RU)
Sujfun/Razdolnaya Sea of Japan (N, RU
Tumen/Tumannaya Sea of Japan (N, KP,RU

Note: Transhoundary groundwaters in italics are not assessed in the present publication.

Long-term mean annual flow (km?) of rivers discharging to the Sea of
Okhotsk and the Sea of Japan

River, Station,

lakes in the basin; among them the transboundary Lake Xing-
kai/Khanka (in the sub-basin of the Ussuri/Wusuli River) and
Buirnuur/Beier (in the sub-basin of Argun/Hailaer River). In
the Russian part of the Amur Basin, lakes and reservoirs make

Amur, Bogorodskoye, up some 0.6% of the area.
1962-1987
Basin of the Amur River

Tumen, mouth,
1934-2000 Country Area in the country (km?) Country's share (%)
Ussuri, Kirovsky, China 902300 3
1965-1984 Mongolia 195 263 9
Sujfun/Razdolnayal Russian Federation 1003 000 48
1936-2009 Total 2100563

0 50 100 150 200 250 300 350 Note: The share of the Democratic People’s Republic of Korea of the basin in the Lake Tianchi watershed at the
Source: GRDC, Koblenz. km3 source of the Sungari/Songhua is extremely small (0.005%).

AMUR RIVER BASIN'

The 2,824-km long Amur River is taken to begin at the con-
fluence of the Argun/Hailaer and Shilka rivers. For most of its
length it forms the border between China and the Russian Fed-
eration. Mongolia’s share of the basin is comparatively small.

The most important transboundary tributaries of the Amur
are the Argun/Hailaer and the Ussuri/Wusuli. The Sungari/
Songhua River, which flows entirely on China’s territory, is
the biggest tributary of the Amur. There are more than 61,000

'Based on information provided by the Russian Federation and the First Assessment.

Sources: Chinese Academy of Engineering (2007); Statistical Yearbook of Mongolia 2010 (preliminary), Office
of National Statistics, Mongolia.

Hydrology and hydrogeology

Surface water resources in the Amur Basin at the level of
Khabarovsk are estimated at 253 km?/year (average for the
years from 1963 to 2005). Depending on the year, the Russian
Federation estimates 25 to 42% of this amount to flow from
outside its territory.

Groundwaters are in alluvial aquifers connected to the river
which forms the State border; there is consequently little trans-
boundary flow.
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Note: Population in the Mongolian part of the Basin is approximately 10,000.

Pressures and status

In China part of the main pressures on the basin are from agricul-
ture (affecting both quality and quantity), industrial pollution,
flow regulation by hydropower dams, mining, sewage and waste
management in cities, wetland degradation and water withdraw-
als in dryer western part of the basin. Pressures are most devel-
oped in the Sungari/Songhua sub-basin.?

The pollution load from the Argun/Hailaer, Sungari/Songhua
and Ussuri/Wausuli impacts on the status of the Amur the most.

The waters of the Sungari/Songhua River are the most significant
sources of pollution in the middle part of the Amur basin, and
water quality has continued to deteriorate. Chemical production

along the river in particular has negatively affected water qual-
ity, with pollution by oil products and their derivatives, phenols,
pesticides and herbicides; industrial accidents have added to this.

Responses

Management measures related to riverbed stabilization, limiting
erosion, restriction of activities in water protection zones, as well as
wastewater and storm water treatment, have been identified in the
Russian Federation as key in achieving good status of waters in the
Amur Basin. River bank protections are being built on the Amur in
2011 in the town Blagoveshchensk.

In the Russian area of the Amur Basin, there are 651 protected areas
— including ones for water protection purposes — with a total area

2Source: On Some Strategic Questions in water and land resource allocation, environment and sustainable development in North East China. Summary Report. Shen
Guo Fang, et al. (eds) Chinese Academy of Engineering. Chinese Academy of Engineering Publishing, Beijing.), 2007. Volume: Water Resources pp 7-8.
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Total water withdrawal and withdrawals by sector in the Amur Basin

Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
China 2003 35500 69 10 21 ‘ -

2030 53180 740 9 17 ‘ -
Russian Federation 2010 1179 21.6 26.8 46.3 38.6 53

“Included in industry.

® Expected increase in water for agriculture in China partly related to plans to convert much of upland cropland into irrigated paddy-fields.

Note: The share of groundwater of the total water use in the Russian Federation’s part of the basin is about 37%.

Source (information on China): Chinese Academy of Engineering. On Some Strategic Questions in water and land resource allocation, environment and sustainable development in North East China. Summary Report.
Shen Guo Fang, et al. (eds) Chinese Academy of Engineering. Chinese Academy of Engineering Publishing, Beijing.), 2007. Volume: Water Resources pp 7-8.

of 117,224 km? (11.7% of the Russian area of the basin). In Mon-
golia protected areas occupy 24,560 km? and in China 142,630 km?
(about 13% and 16% of the Mongolian and Chinese areas of the
basin, respectively).?

Since 2005, when a major accidental spill in the upper Sungari/
Songhua River* draw attention to pressing problems, China has
implemented a comprehensive programme to reduce industrial and
municipal pollution, with considerable investment from central and
local governments. However, up to 2005, a significant share of water
pollution in the Sungari/Songhua came from non-point sources.’

A Chinese-Russian joint commission operates on the basis of the
2008 Agreement between the countries concerning rational use and
protection of transboundary waters.

Trends
Improvement of the ecological and chemical status of the river
depends heavily on pollution control in China.

ARGUN/HAILAER SUB-BASIN®

The 1,620-km long Argun/Hailaer River originates in China.
The upper part of the Argun in China is called Hailaer. After
the Mutnaya Channel connects it to the Dalai/Hulun Lake, for
940 km the river act as the Sino-Russian border and finally, after
confluence with the River Shilka, forms the Amur River.

The basin has a hilly character, with the mean elevation in the
range from 530 to 600 m a.s.l.

Hydrology and hydrogeology

Groundwaters are in alluvial aquifers connected to the river
which makes up the State border, consequently there is little
transboundary flow.

Pressures

The Russian Federation assesses as severe the pollution of the
river from industrial discharges to the river in the Chinese area of
the basin, which occur regularly during wintertime between the

Total water withdrawal and withdrawals by sector in the Argun/Hailaer sub-basin

Total withdrawal

villages of Molokanka and Kuti.

Sub-basin of the Argun/Hailaer River

Country Area in the country (km?) Country’s share (%)
China 164304 69
Russian Federation 49100 21
Mongolia 23443 10
Total 236 847

Sources: On Some Strategic Questions in water and land resource allocation, environment and sustainable
development in North East China. Summary Report. Shen Guo Fang, et al. (eds) Chinese Academy of
Engineering, Chinese Academy of Engineering Publishing, Beijing. 2007 Volume: Water Resources pp 7-8;
Statistical Yearbook of Mongolia 2010 (preliminary), Office of National Statistics, Mongolia.

In 2008, a canal was built in China for transferring some 1.05
km?/year from the river into Dalai/Hulun Lake (see box on the
Daurian wetlands for details on pressures).

Status and responses

Compared with the mid-1990s, deterioration of water quality
in the Russian Federation downstream from the border with
China is demonstrated by increased concentrations of copper,
zinc, phenols and oil products in the river.

The overall water quality in the river downstream from the

border with China has been classified according to the Russian
g

classification as “polluted” or “very polluted”.

In 2006, an agreement was signed between adjacent provinces
of the Russian Federation and China on cooperation related to
the protection of water quality and the ecological status of the
Argun/Hailaer River, and a plan for joint water quality moni-
toring was approved.

Trends
As described in the box on the Daurian wetlands, new water
infrastructure projects are planned for the river in China.

The Russian Federation predicts its water withdrawal to de-
crease less than 4% in the period from 2010 to 2012, compared
with the withdrawal in 2009. The percentages of the different
sectors are not expected to change markedly.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
China 2003 200 40 20 40 = =

2030 970 60 10 30 - -
Russian Federation 2010 63.44 0.02 30.8 66.2 4.1 3.0

Note: Groundwater is not really used in the Russian part of the basin.

3 Source: WWE-IUCN database on protected areas.

4 Source: The Songhua River Spill, China, December 2005 - Field Mission Report. UNEP.
* Source: ADB Technical Assistance Project on Songhua River Water Quality and Pollution Control Management 2005.
®Based on information provided by the Russian Federation and the First Assessment.
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DAURIAN WETLANDS IN
THE ARGUN/HAILAER SUB-BASIN’

General description of the wetland area

The Argun/Hailaer River in the Dauria Steppe supports a glob-
ally significant network of wetlands. The network includes the
following transboundary wetlands: 1) Argun/Hailaer River
transboundary floodplains® (200,000 ha, shared by the Russian
Federation and China, 40% and 60% of the area, respectively);
2) Dalai Lake National Nature Reserve (750,000 ha; in China,
the site’s southern edge borders Mongolia on transboundary

Buir Lake); and 3) Lake Buir and its surrounding wetlands’
(104,000 ha, of which the lake covers 61,500 ha).

The Transboundary stretch of the Argun/Hailaer from the con-
fluence of the Mutnaya River'® to Priargunsk includes 2,000
km? of wide floodplain, rich in biodiversity.

The large, shallow Dalai/Hulun Lake is the most prominent
natural feature of the Argun/Hailaer River Basin in China. It
receives the waters of the Kherlen and Wuershun rivers from
Mongolia.

Buir Lake shared by Mongolia and China is fed by the Khalkh

River, with headwaters in China.

The Dauria Steppe’s natural climate cycle, with a span of 25-
40 years, is the major force shaping regional ecosystems and
lifestyles. The pulsating Dalai/Hulun Lake body at maximum
covers 2,300 km?, but is known to become a chain of shallow
pools. “Pulsating” water bodies provide much higher (but un-
even) biological productivity than stable ones as the increase in
number of ecological niches as well as diversity in water bodies
is of key importance in sustaining biodiversity and productivity
of the ecosystems.

Main wetland ecosystem services

The Daurian wetlands provide the following main ecosystem
services: water retention in a semi-arid region; cyclical change
in water levels, which sustains river floodplains and supports
productivity and dynamic diversity of successional lake habi-
tats; faunal refuges in times of drought; bird migratory routes
and stop-over sites; high biological productivity, breeding areas
for aquatic fauna; groundwater recharge and discharge; flood
control, storm protection, flow regulation; sediment retention
and nutrient cycling, accumulation of organic matter; and cli-
mate regulation.

The three sites possess complementary qualities. For example,
Buir Lake is the most important stable water body; Dalai/Hu-
lun Lake has the greater temporal and spatial diversity in habi-
tats; and the Argun/Hailaer floodplain provides more impor-
tant faunal refuges in time of drought.

The Upper Argun/Hailaer River is the source of municipal wa-
ter supply for southeast Zabaikalsky province in the Russian
Federation and Hulubeier in China, as well as a water source
for industry, mining enterprises and agriculture. Local farm-
ing communities heavily depend on the Argun/Hailaer River

floodplain for watering for cattle, pastures and hayfields, which
is most critical in dry years. Subsistence fishing and hunting are
also widespread. In China, riverscapes are important assets for
nature-based tourism. Both Dalai/Hulun and Buir lakes sus-
tain important fishing enterprises, with just Dalai Lake Fishing
Farm producing up to 10,000 tons of fish per year. The lake
supports numerous tourist camps and resorts. The grasslands
on the lakeshores support a total of 2 million livestock. Both
lakes are important sources of water for livestock farms and
mining enterprises. The Khalkh River supports municipalities
and irrigated agriculture in both China and Mongolia. Alto-
gether approximately 2 million people directly depend on wet-
lands of the Argun/Hailaer River Basin.

Cultural values of the wetland area

The nomadic lifestyle of Mongolian tribes is the key cultural
value of the Dauria — and for centuries has been the most effec-
tive socio-economic adaptation to climate fluctuations. Lakes
and river valleys have many sacred places where locals worship
deities and organize religious festivals. Many areas are associ-
ated with Genghis Khan, and there are several archeological
sites. Buir Lake’s shores contain important memorials of the

Kahlkhin-Gol Battle of 1939.

Biodiversity values of the wetland area

The wetlands in the Argun/Hailaer sub-basin host the nesting sites
of rare birds, as well as several million migrating waterbirds. Al-
most 300 bird species have been recorded. There are globally sig-
nificant populations of 20 TUCN Red List bird species, including
the Japanese Crane, Swan Goose, Great Bustard, and Tundra and
Whooper Swans. Areas of reed marshes provide important breed-
ing areas for many rare birds and spawning areas for fish.

Buir Lake, the most species-rich lake in Mongolia, has 29 species
of fish, among them, for example, Taimen, Lenok, Amur gray-
ling, Amur pike and Amur catfish.

Pressure factors and transboundary impacts

Wastewater from upstream industries in China makes the Up-
per Argun/Hailaer highly polluted. Wildfires annually affect
vegetation in most of the Argun/Hailaer valley. In both lakes,
over-fishing results in exhaustion of resources. Over-grazing is
resulting in desertification in the area surrounding Dalai/Hulun
Lake. During the dry phases of the climate cycle, populations of
rare species have been especially vulnerable to human pressure.

Since 1960 the mean annual temperature in Dauria has already
increased by 2° C and more prolonged and severe droughts are
predicted, resulting in low grass productivity, higher evaporation,
a greater competition for remaining water between humans, cat-

tle and wildlife.

The impacts of climate change and resulting water shortages are
being intensified by the accelerating unsustainable development
that threatens both the traditional lifestyle, as well as biodiversi-
ty. Mongolian nomadic tribes adapted to the naturally occurring
changes in the availability of water, but this is rapidly changing,
with increasing numbers of stationary settlements and demand
for water.

7 Sources: Kiriliuks, V., Goroshko, O. DIPA -10 years of cooperation. Express, Chita. 2006; Simonoyv, E., and others, Transboundary conservation of wetlands in
Dauria and adaptation to climate change. International Congress for Conservation Biology. Beijing, July 2009. Report at Wetlands Conservation Section; Wetlands
of the Amur River Basin. Compiled by: Markina, A., Minaeva, T., Titova, S. WWE, Vladivostoﬁ. 2008; Internet site of Ramsar Convention (www.ramsar.org);
Simonov, E., Dahmer, T. Amur-Heilong River Basin Reader. Ecosystems LTD, Hongkong. 2008.

8In China the site is protected by three local nature reserves: Erka, Huliyetu, and Ergunashidi. In the Russian Federation a cluster of Daursky biosphere reserves is

envisioned in the National Protected Areas plan.
°The establishment of a nature reserve is planned by the Mongolian Government.
©The Mutnaya River is also known as Xinkaihe Canal.
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FIGURE 1: Two satellite images of the Dalai/Hulun Lake demonstrating the
drying and filling dynamics of water bodies with the climatic cycle. “New Dalai”
— a shallow depression in the West of Lake Dalai/Hulun (circled) — dries up
very regularly (2-3 times during the 20th century).
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The following developments are known to threaten wetlands in
the Argun/Hailaer sub-basin:

* Transfer of some 1.05 km?® of water annually from the Argun/
Hailaer River to Dalai/Hulun Lake (already in operation since
2009). This causes concern about pollution concentrating in the
lake, threatening public health and security, fisheries, and tour-
ism, as well as about allowing for starting large-scale industrial
water supply to mines from this Ramsar wetland. The transfer
disrupts the natural wet-dry cycle, completely changing the eco-
logical character of the site, and threatening to degrade the biodi-
versity and productivity of the lake.

* Disruption of the flow regime in the Argun/Hailaer River caused
by Hailaer-Dalai water transfer will be further exacerbated by
growing water consumption from 10 new reservoirs on tributar-
ies in China — some already built, some planned — all together
providing for withdrawal of more than 1.0 km? annually.

* Illegal water pipelines from Dalai/Hulun Lake to mining sites (the
project was stopped after a Ramsar Secretariat inquiry in 2008).

o Water transfer scheme from the Kherlen River to the Gobi Desert
(Mongolia’s National Water Programme).

* Oll fields under development in China and Mongplia have an
associated risk of pollution and change in hydrology.

* Coal mines and thermal power stations in river valleys cause ther-
mal pollution and may change hydrology (a growing pressure).

* Expansion of polluting industries along some tributaries in China.

* Discharge of municipal sewage from Hailaer and Manzhouli cit-
ies in China (growing).

* Irrigation schemes along the Hailaer and Khalkh rivers.

* Planned Khalkh (Halahahe) River — water transfer to Xilingol

coal mines in China to develop thermal power generation (under
an Environmental Impact Assessment in 2010).

* Massive embankment construction along Argun/Hailaer River in
China and the Russian Federation.

Cumulative impacts may be significant, thus several projects
in China may reduce the flow of the river along the Russian-
Chinese border at Mutnaya by 50 to 60%, drastically reducing
the flooding on which the well-being of wetlands depends.

Most serious, the traditional capacity for adaptation to climate
fluctuations decreases rapidly, and risky projects such as stabi-
lizing the level of Dalai/Hulun Lake, or massive tree-planting
in grasslands and wetlands are being presented as valid “adapta-
tion to climate change”.

Transboundary wetland management

On-site management is relatively weak at all three sites; the
greatest challenge is ensuring proper water allocation to wet-
lands basin-wide.

The Dalai National Nature Reserve in China can enforce minor
prohibitions, but it cannot prevent mining, infrastructure de-
velopment or stop influx of settlers in the area. The other two
sites have no protection measures in place yet.

The Dauria International Protected Area (DIPA) was created
by Mongolia, China and the Russian Federation in 1994 to
protect and study the biodiversity of the region. It includes Da-
lai nature reserve as well as two Ramsar Sites of adjacent trans-
boundary Torey Lakes-Uldz River Basin with similar ecological
character (protected by Daursky Biosphere Reserve in Russia
and Mongol-Daguur Biosphere Reserve in Mongolia). While
all major lakes of Dauria are Ramsar Sites, floodplains receive
little protection.

In 2006, the trilateral Joint Committee of DIPA approved
a plan to expand and upgrade the nature reserves, including
expansion to the Argun/Hailaer floodplain and Buir Lake. In
late 2009 the government of the Zabaikalsky Province and the
Daursky Biosphere Reserve agreed to establish a wide coopera-
tion zone of the Biosphere Reserve in 6 districts of Zabaikalsky
Kray, along the national border between Mongolia and China.

Bilateral agreements on transboundary waters between all three
riparian countries do not contain provisions for joint measures
for wetland conservation, sustaining environmental flows or
adapting to climate change. Dialogue on transboundary wa-
ters has very limited scope and faces great difficulties, which
will lead to drastic and perhaps irreversible deterioration of the
Dauria environment. Unilaterally-decided water diversion and
reservoir projects serve as worrying precedents stimulating the
growth of water consumption in this arid region.

It is possible to reverse the negative trends by:

* Establishing a Chinese-Russian-Mongolian intergovernmental
task force on economic and ecological adaptation of manage-
ment policies in Dauria to changing climate conditions;

* Signing an agreement on environmental flow norms for trans-
boundary rivers of the Argun/Hailaer sub-basin and provisions
for sustaining natural dynamics of water allocation to wet-
lands;

* Setting up a wetland monitoring system to measure the effects
of climate change and human impacts;

* Enhancing the network of protected wetland areas to pro-
vide for migration and breeding of species and to preserve the
key hydrological features and all important refuges during a
drought period; and,

* Implementing an awareness-raising programme on climate ad-
aptation in transboundary Dauria.



104 | PARTIV

USSURI/WUSULI SUB-BASIN™

The 897-km long Ussuri/Wusuli River originates in the
Sikhote-Alin Mountains, forms a part of the border between
China and the Russian Federation, and flows into the Amur.

Sub-basin of the Ussuri/Wusuli River

Country Area in the country (km?) Country’s share %
China 57000 30
Russian Federation 136 000 70
Total 193 000

Hydrology and hydrogeology

Surface water resources in the Russian part of the sub-basin
are estimated at 9.7 km?/year (based on observations at the
Kirovsk gauging station from 1952 to 2009).

Groundwaters are in alluvial aquifers connected to the river
forming the State border; there is consequently little trans-
boundary flow.

Pressures and status

Catastrophic floods may occur.

From 2001 to 2005 the water quality in general was mostly
ranked as moderately polluted or polluted (class 3 or 4) ac-
cording to the Russian classification system.

Total water withdrawal and withdrawals by sector in the Ussuri/Wusuli sub-basin
Total withdrawal

Trends

The Russian Federation predicts total water withdrawal to
increase in 2010 by more than 60% when compared with the
year before.

In the Habarovsk Krai, the relative share of withdrawals for
industrial purposes is predicted by the Russian Federation to
increase by two per cent units, and the total withdrawal in
2011 is not expected to change significantly.

LAKE KHANKA/XINGKAI

Khanka/Xingkai'? Lake is the largest freshwater lake in
Northeast Asia, located on the border between China and
the Russian Federation. The lake’s overall size is 4,520 km?.
It is connected with the Ussuri/Wusuli River through River
Song’acha, which is the lake’s outlet. The Muling River flood-
water makes up most of the water input from the Chinese
zone of the lake basin.

The total population in the lake basin is 345,000, with a pop-
ulation density of more than 20 inhabitants/km?. DDT and
other groups of pesticides have been found in the area of the
sub-basin that is Russian territory, but only the COD value
has seriously exceeded the accepted standard. Despite the re-
duction of nitrogen and phosphorus concentrations, the lake
is still eutrophic.

For more information, see the separate assessment of the
Ramsar Sites related to Khanka/Xingkai Lake.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
China 2010 6700 85 5 10 - -

2030 8000 N/A N/A N/A N/A N/A
Russian Federation 2010 58.08 27.3 21.9 49.3° 443 1.2

“Includes withdrawal for energy.

Source (on China): On Some Strategic Questions in water and land resource allocation, environment and sustainable development in North East China. Summary Report. Shen Guo Fang, et al. (eds) Chinese

Academy of Engineering. Chinese Academy of Engineering Publishing, Beijing. 2007. Volume: Water Resources pp 7-8.
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" Based on information provided by the Russian Federation and the First Assessment.
2Based on information provided by the Russian Federation and the First Assessment.
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LAKE KHANKA/XINGKAI WETLANDS"

General description of the wetland

The Russian Federation and China have designated parts of Lake
Khanka/Xingkai as well as surrounding areas as Wetlands of In-
ternational Importance under the Ramsar Convention.'* Some
70% of the lake is located in Russia and 30% in China. The lake
is situated at 69 m a.s.l., with a water depth varying from 4.5 m
to 6.5 m. The Ramsar Sites include around one third of the total
water area of the lake and surrounding lowland forests, swamps,
marshes, and small freshwater lakes, as well as rice paddies and
managed meadows. In China, the lake consists of Greater Xing-
kai Lake and Lesser Xingkai Lake, separated by narrow forested
sand dunes, with a maximum width of 1 km in dry season. In
summer, the two lakes connect. Lake Khanka/Xingkai has 23
inflowing rivers (8 from China and 15 from Russia) draining
the basin area of 16,890 km* The Song’acha River is the only
outflow river from the lake, and is subsequently connected with
the Ussuri/Wusuli River and the Amur/Heilong River system.

Main wetland ecosystem services

The area is important in terms of its functions for groundwater
recharge and discharge as well as flood regulation. Furthermore,
it plays an important role as a source of drinking water, and ir-
rigation for 20,000 ha of rice paddies in China. Both sides of the
lake are important for fisheries, in particular for the white fish
(2,000 tons annually). The lake is also an important resort on
the Chinese side, attracting at least 1 million people annually.
Ecotourism is being developed on the Russian side where recrea-
tional fishing is an important activity.

Cultural values of the wetland area

Some 6,000 years ago, the ancient ethnic people of “Man”
thrived around Xingkai Lake, and created a special fishing and
hunting culture. In Qing Dynasty the entire lake was a non-
hunting/non-fishing area for 200 years.

Biodiversity values of the wetland area

Xingkai Lake is one of the key staging sites for migratory birds
along the East Asian — Australasian Flyway in spring and au-
tumn. In particular during late March and early April, more than
35,000 migratory birds roost at the outlet of the lake, while the
lake and associated wetlands can host about 500,000 individual
waterfowl during mass migration in autumn. The wetlands are
also important breeding habitats for endangered and vulnerable
species, such as the Redcrowned Crane, Oriental Stork, Lesser

White-fronted Geese, Chinese Egret and White-naped Crane.

Additionally, the site hosts rare mammal species such as the
Mountain Weasel and is occasionally visited by the Amur (Si-
berian) Tiger. The most vulnerable species are the Chinese soft-
shell turtle for which Lake Khanka/Xingkai is the main breeding
habitat within the Amur basin and the Mountain Grass Lizard
— for which it is the only habitat in the Russian Federation.

At least 68 fish species have been recorded, among them Amur

Whitefish and Burbot and the Amur Pike.

Pressure factors and transboundary impacts

About 80% of the wetlands around Khanka/Xingkai Lake have
been converted into rice paddies and grain fields resulting in heavy
pollution of water and soil in both countries. Furthermore, the
lakeshore in China is undergoing intensive tourist development
and has been altered by the construction of long embankments.
The remaining wetlands are threatened by fast development, par-
ticularly the restoration of rice-paddies on the Russian side (sup-
ported by Chinese capital and workforce), which had mostly been
abandoned 20 years ago. Human-caused fires lead to the degrada-
tion of ecosystems and further deforestation of the area, especially
in the Russian Federation. The over-harvesting of fish leads to the
disappearance of valuable species, and cross-border poaching is a
major concern for border guards. There has been local extinction
of at least one species of bird (Asian Crested Ibis). Despite these
problems, Lake Khanka/Xingkai is not covered by the Sino-Rus-
sian bilateral agreement on aquatic biological resources conserva-
tion in the Amur and Ussuri/Wusuli Rivers.

Transboundary wetland management

Xinkaihu National Nature Reserve in China (established in
1986) is managed by the “Committee for Khanka Lake Nature
Reserve”. Its management has recently been improved due to lo-
cal demands for legislation and its involvement in a number of
international and national programs.

The Russian Khankaisky Zapovednik (Strict Scientific Nature
Reserve; established in 1990) consists mainly of pristine wet-
lands surrounding the lake. It is managed by an administrative
body, which reports to the federal level, with relatively strong
enforcement capabilities and a very efficient environmental edu-
cation unit conducting region-wide public-outreach activities.

A Joint Commission was established for the implementation of
the 1996 agreement between China and the Russian Federation,
by which the Lake Khanka/Xingkai transboundary nature reserve
was created to ensure the mutual benefit of the two reserves, as well
as regular communication. Both reserves conduct coordinated an-
nual bird surveys, water quality monitoring (facilitated since 2006
by a Sino-Russian Joint Monitoring Program on Water Quality
of Transboundary Water Bodies) and various joint education and
awareness-raising activities. In 2006-2007, both the Russian and
Chinese reserve received biosphere reserve status.

3 Sources: Wang, E. International cooperation in Xinkaihu. (in Chinese and in Russian). Xinkaihu National Nature Reserve. 2007; Andronov. V.A. State of nature
reserves in Russian Far East Federal District in 2004-2005. Report and presentation at a Conference dedicated to 15th anniversary of Khankaisky Zapovednik.
Spassk Dalny. 2006; Simonov, E., Dahmer, T. Amur-Heilong River Basin Reader. Ecosystems LTD, Hongkong. 2008; Li, X. M. Wetlands of Heilongjiang basin
and their protection (in Chinese). Monograph. North East Forestry University Publishers, Harbin, Heilongjiang, China. 2006; Dahmer, T. Review of Wetland
Biodiversity Conservation Management in the Sanjiang Plain. Project report, Sanjiang Plain Wetlands Protection Project, Asian Development Bank and Global

Environment Facility. September 2003.

“The total water area within the Ramsar Sites makes up 1,247 km? in China and 59.5 km? in Russia.
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SUJFUN/RAZDOLNAYA RIVER BASIN®

The Sujfun/Razdolnaya'® River rises in China in the East-
Manchuria highlands and flows through the Russian Federa-
tion’s territory before flowing into the Sea of Japan. The Gran-
itnaya River is a transboundary tributary.

The average elevation of the basin is 434 m a.s.l.

Basin of the Sujfun/Razdolnaya River

Country Area in the country (km?) Country’s share (%)
Russian Federation 6820 40.5
China 10010 59.5
Total 16 830

Surface water resources in the Sujfun/Razdolnaya Basin are
estimated at 2.3 km?/year (average for the years from 1936
to 2006) at the Terchovka gauging station. Of this amount,
1.5 km?/year is estimated to be in the Russian Federation’s
territory.

Pressures

Annual flooding commonly reaches a high level in the basin.

Water is mainly withdrawn for domestic and industrial uses in
the part of the basin within the Russian Federation.

TUMEN/TUMANNAYA RIVER BASIN

The 549-km long Tumen/Tumannaya'” forms the border of the
Democratic People’s Republic of Korea with China, and, further
downstream, with the Russian Federation.

Basin of the Tumen/Tumannaya River

Country Area in the country (km?) Country’s share (%)
China 23660 70
Democratic People’s

Republic of Korea 10140 30
Russian Federation 26 0.01
Total 33826

Note: The figures for China and the Democratic People’s Republic of Korea are estimates.

Hydrology and hydrogeology
The surface water resources are estimated at 10.1 km?/year
(based on the years from 1934 to 2000).

Groundwaters are in alluvial aquifers connected to the riv-
er which forms the State border, there is consequently little
transboundary flow.

Pressures and status

Industrial wastewaters impact on the water resources. The
main sources are in the Democratic People’s Republic of
Korea, including iron mining in Musansk and industries at

Total water withdrawal and withdrawals by sector in the Sujfun/Razdolnaya Basin
Total withdrawal

Undoksk (production of chemicals, paper and sugar). Indus-
trial pollution in China has been decreasing. Discharges of
municipal wastewaters in the Democratic People’s Republic
of Korea and in China are another major impacting factor.
There is almost no anthropogenic pressure in the very small
part of the basin that is in Russian territory; the area consists
of wetlands of the Hasansky natural park. Erosion of the left
riverbank, shifting the riverbed further into the Russian Fed-
eration, causes further problems.

Responses and trends

In November 2008, the constructions to stabilize the riverbed
of the river in order to consolidate the border between the
Russian Federation and Democratic People’s Republic of Ko-
rea, initiated in 2004, were completed. As a result, the shift-
ing of the left (Russian) bank ceased. Before the construction,
erosion of the riverbank on the Russian side by flood waters
also affected wetlands.

Preparing a trilateral agreement between China, the Demo-
cratic People’s Republic of Korea and the Russian Federation
which would provide for joint measures on monitoring and
assessment, as well as water-quality targets, is very important
for improving water quality in the river.

Urbanization and the destruction of wetlands threatening the
important breeding grounds of birds in the basin and adjacent
areas in the Democratic People’s Republic of Korea highlight
the need for wetland protection and restoration measures.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2010 2415 0.2 83.4 16.1° 52 0.3
China N/A N/A N/A N/A N/A N/A N/A

“Includes the withdrawal for energy.

'>Based on information provided by the Russian Federation and the first Assessment of Transboundary Rivers, Lakes and Groundwaters.

'$The river is called Sujfun in China and Razdolnaya in the Russian Federation.

7The river is known as Tumen in China and as Tumannaya in the Russian Federation.
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This chapter deals with the assessment of transboundary rivers, lakes and groundwaters,
as well as selected Ramsar Sites and other wetlands of transboundary importance,
which are located in Central Asia and discharge into the Aral Sea Basin, into another

lake, or have a desert sink.

Assessed transboundary waters in Central Asia

Transhoundary groundwaters

Ramsar Sites/wetlands of

Basin/sub-basin(s)

Recipient Riparian countries Lakes in the basin

within the basin

transhoundary importance

Amu Darya AralSea  AF KG,TJ,TM, UZ Aral Sea Karatag/North-Surhandarya (TJ, UZ),
Kofarnihon (TJ, UZ), Sherabad (TM, UZ),
Xorezm (TM, UZ), Amu-Darya (KZ, TM,
UZ), Amudarya (AE T, UZ)
- Surkhan Darya Amu Darya T),UZ
- Kafirnigan Amu Darya T),UZ
- Pyanj Amu Darya AET)
-Vakhsh Amu Darya KG,T) Vakhsh aquifer (TJ, KG)
Zeravshan Desert sink Uz Zeravshan aquifer (TJ, UZ)
Syr Darya Aral Sea Kz, KG, T, UZ Osh-Aravan, Almos-Vorzik, Maylusu, Aydar-Arnasay Lakes System
Sokh, Iskovat-Pishkaran (KG, UZ), (KZ,U2)
Dalverzin, Zafarobod, Shorsu (TJ, UZ),
Sulyukta-Batken-Nau-Isfara (KG, TJ,
UZ), Syr Darya 1, Pretashkent (KZ, UZ),
Naryn, Chust-Pap, Kasansay (KG, UZ),
Syr Darya 2-3 (TJ, UZ), Karaungur,
Yarmazar, Chimion-Aval, Nanay (KG, UZ),
Ahangaran (T), UZ), Kokaral (KZ, UZ),
Havost (AF, T)), Dustlik (TJ, UZ)
- Naryn Syr Darya KG, UZ
- Kara Darya Syr Darya KG, UZ
- Chirchik Syr Darya KZ, KG, UZ
- - Chatkal Chirchik KG, UZ
Chu Desert sink KZ, KG Chu/Shu (KZ, KG)
Talas Desert sink KZ, KG North-Talas, South-Talas (KZ, KG)
Assa Desert sink KZ, KG, Uz
[li Lake Balkhash (N, KZ Lake Balkhash Zharkent, Tekes (KZ, CH)  Ili Delta - Balkhash Lake (CN, KZ)
Murgab Desert sink AFTM
Tejen/Harirud Desert sink AF, IR, TM Karat, Taybad, Torbat-e-jam (AF, IR),

Janatabad (AF, IR, TM), Aghdarband,
Sarakhas (IR, TM)

Note: Transhoundary groundwaters in italics are not assessed in the present publication.
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Long-term mean annual flow (km®) of rivers in the Aral Sea Basin
River, Station,

the total catchment area varies from 465 000
km? to 612 000 km?, depending on the source

Time series of data.’
Amu Darya, (hatly,
1931-1973 p197 Hydrology and hydrogeology

) The mean annual run-off in the Amu Darya
Pyanj, Nz. Pyandzh, Basin is about 78 km?. Some 80% of the flow is
1965-1989 . . s

estimated to be generated in Tajikistan.
Vakhsh, Tutkaul,
1932-1967 Volume of run-off in the Amu Darya Basin by country
Syr Darya, Tyumen-Aryk, Country Volume of run-off (km*/year)
1930-1986 Afghanistan 6.18
Naryn, Uch- Kurgan, Kyrgyzstan 1.9
1933-1990 Tajikistan 62.9
(hirchik, Hodjikent, Turkmenistan 2.27
1935-1985 Uzbekistan 4.7
Kafirnigan, Tartki,
1932-1992 Total ___ ' _ 78.46
Source: Executive Committee of the International Fund for Saving the Aral Sea.
Kara Darya, Uch-Terek,
1933-1990 Groundwater resources in the Amu Darya Basin
Surkhan Darya, Manguzar, that can be abstracted without significantly af-
1932-1989 fecting surface water flow are estimated at 7.1
550 km?/year.

Source: Global Runoff Data Centre, Koblenz. km?

AMU DARYA RIVER BASIN'

The Amu Darya, one of the main rivers of Central Asia, is taken
to begin from the confluence of the Pyanj — biggest tributary
in terms of flow volume — and the Vakhsh rivers. Afghanistan,
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan share the
Amu Darya Basin.

In addition to the Pyanj and the Vakhsh, the major transbounda-
ry tributaries include the Surkhan Darya and the Kafirnigan. The
former tributary Zeravshan no longer reaches the Amu Darya.

The upstream catchment area of the Amu Darya contributing
water to the main river at Kerki gauging station, where the riv-
er leaves the mountains and flows into the desert lowlands, is
309,000 km?. It includes a large part of Tajikistan, the southwest
corner of Kyrgyzstan (the Alai Valley) and the northeast corner of
Afghanistan. With the mid- and down-stream sections of the po-
tential drainage area in Turkmenistan and Uzbekistan included,

KARATAG/NORTH-SURHANDARYA AQUIFER (NO. 11)*

More than 35 reservoirs with a capacity greater

than 10 x 10° m? have been built in the Amu

Darya Basin, and their total water storage ex-
ceeds 29.8 km?®. Some 17 km?® of this amount is on the main Amu
Darya River, among them the Tyuyamuyunsk Reservoir (7.27
km?). There are four water reservoirs with a total storage capacity
of 2.5 km?® on the Karakum Canal in Turkmenistan, and a second
phase of the Zeyid Reservoir is under construction, with a design
storage capacity of 3.2 km?.> The generally smaller reservoirs in-
side the complex systems of canals, such as the Talimardjansky
and Tudakulsky reservoirs in Uzbekistan, play an important role
in storing seasonal water.

The flow of the Vakhsh is regulated (the Nurek Reservoir, with a
water storage volume of 10.5 km?, being the main reservoir) but
regulation of the Pyanj is limited, which leads to frequent occur-
rences of flooding between the confluence of these rivers and the
Tyuyamuyunsk Reservoir.

When flowing through the lowland part, the flow reduces
through evaporation, infiltration, and withdrawal for irrigation.

Tajikistan Uzbekistan

At least partly confined Quaternary aquifer; boulder, cobble sediments (Tajikistan) and pebble drifts with streaks of clay loam (Uzbekistan); groundwater flow

direction towards Uzbekistan; medium links with surface waters.

Border length (km) 46 50
Area (km?) 3428 3550
Thickness: mean, max (m) 50-100, 100 70,100
Groundwater uses and functions Drinking water supply Drinking water supply

Pressure factors

Water abstraction. Change of water resources
on the edge of sustainability. Negligible local
contamination by nitrate (agriculture).

Water abstraction. Change of water resources based
on the water abstraction in Tajikistan. Negligible
local contamination by nitrate (agriculture).

Groundwater management measures

Joint monitoring of the groundwater.

Joint monitoring of the groundwater.

Other information

Enhancement of the monitoring network
of groundwater most needed.

Enhancement of the monitoring network
of groundwater most needed.

'Based on information provide by Kyrgyzstan and Tajikistan, the Executive Committee of the International Fund for Saving the Aral Sea, CAWATERIinfo and the

First Assessment.
2 Source: Environment and Security in the Amu Darya Basin. ENVSEC. 2011.

3 Source: Dam Safety in Central Asia: Capacity-Building and Regional Cooperation. UNECE. Water Series No. 5. 2007.
4The Karatag aquifer was already assessed in the First Assessment, in which it was called Karotog. The names of some of the aquifers have been revised since. The
updated inventory is mostly based on the inventory by UNESCO and IGRAC in 2009.



CHAPTER 3 DRAINAGE BASIN OF THE ARAL SEA AND OTHER TRANSBOUNDARY WATERS IN CENTRAL ASIA | 109

60°

') ARAL|SEA .
N>+

| -
; ‘
’
'
f
-2
. 4

s S

.......

N

o KAZAKHST

e
Bishkek |

\
\

KYRGYZSTAN

..........
cose

\
KASHMIR|

TF L pAKISTAN e |

y 350 ,77A7 7&"& H 3 A N I S TiAiiNf I Kilometres |
e Kabul 0 100 200 300
The boundaries and names shown and the designations used on this map ‘ """""" o \
do not imply official endorsement or acceptance by the United Nations. \ UNEP/DEWA/GRID-Geneva 2011
DISCHARGES, POPULATION AND LAND COVER IN THE AMU DARYA RIVER BASIN
= 10000 o, 0 I Country information/other
g - [ Qmax . 80“78'4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LandScan™
£ 1000 | g e, ¥
% L min % 70, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= =
:m 100 S 60
= s 50.0 50.7
= _‘Lc'; 50100 )
g 10, ,,,,,,,,,,,,,,,,,,,,,,,,,,, g
£ -; T\ B LR —
a 14 _. . - - 5 30, ,,,,,,,,,,,,,,,,,,,,
ST ¥ F§ % 5T £2= 5% = 214
e = =) 52 55 & °s =% S 201 .
N = E TE =2 oS &8s =
&= = E§ VE LEEEE <& £
S S B L 0
a3 = 8= 0.6
\e 1% %¥ 0 = ' = ' = ' = ' =
= EE8g8¢g8
e 8= c =
225 g3
> = N
[ ] Cultivated £= Ehat
[ ] Grassland/Shrubland

Source: UNEP/DEWA/GRID-Europe 2011.

[ ] Surface with little or no vegetation

[ Forest (<1%)

B Urban/Industrial areas (<1%)
[ Water bodies (<1%)

1 Wetlands (<1%)

[ ] Others



10 |

KOFARNIHON AQUIFER (NO. 12)

Uzbekistan Tajikistan

Confined Quaternary aquifer; pebble drifts with streaks of clay loam; groundwater flow direction towards Uzbekistan; medium links with surface waters.

Border length (km) 50 N/A
Area (km?) 343 N/A
Thickness: mean, max (m) 70, 100 N/A

Pressures

Irrigated agriculture makes up some 90% of the total water use.
Cotton cultivation has decreased somewhat, and food crops are
gaining more ground. Drainage waters from irrigation affect wa-
ter quality negatively, with salinity and concentrations of major
ions increasing gradually from upstream to the plains. Notably,
the drainage waters contain sulphates, chlorides, sodium, and
pesticides, as well as nitrogen and phosphorus compounds. Wa-
ter losses are also associated with irrigation systems.

In the lowland part, large-scale irrigation schemes, such as the
Qarshi steppe pumping cascade and the Amu-Bukhara canal, in-
volve significant lifting by pumping, with capacities of 350 m?/s
and 200 m?/s, respectively. The approximately 1,100-km long
Karakum canal diverts some 18 km?/year from the Amu Darya to
the southern part of Turkmenistan, feeding gravitational irriga-
tion systems. The area of irrigated agricultural land in the Kyrgyz
part of the basin (in the Kyzyl Suu sub-basin) is 20,000 ha; in
Afghanistan it amounts to 1,200,000 ha.

Groundwater abstraction in the Amu Darya Basin is estimated
at 4.8 km®/year.

The lack of wastewater collection, degraded equipment and in-
sufficient capacity of the sewage networks result in pollution by
municipal wastewaters. Landfills for household waste also exert
pressure.

The Amu Darya Basin is prone to natural hazards such as floods,
mudflows and, in certain zones, earthquakes. Increased frequen-
cy of natural hazards, floods in particular, is a concern in Kyr-
gyzstan’s part of the basin. Afghanistan — lacking regulation in-
frastructure — reports frequent damage by flooding. Landslides
are assessed as widespread and severe in impact.

Processes such as bank erosion change strongly the channel of the
river. Dried-up silt deposits from floods are the source of sand
dunes forming in Afghanistan’s part of the basin.

The lack of availability of a minimum ecological river flow is a
source of concern. The Amu Darya delta suffers from reduced

Total water withdrawal and withdrawals by sector in the Amu Darya Basin
Total withdrawal

flow and poor water quality, which have a negative impact on
ecosystems. Deforestation, which has substantially reduced the
forest cover in the past few decades, is widespread and severe.
Notably, the Tugai forests have been significantly reduced.

Pressures are described in further detail in the following assess-
ments of the tributaries of the Amu Darya.

Status

The reduced flow due to withdrawals and diversions in the Amu
Darya Basin has made the impacts on water quality more pro-
nounced. The regulation of the river has altered the flow regime.

Because of reduced flow into the delta and the retreat of the Aral
Sea’s shoreline, about 50 water bodies (lakes) in the delta have
dried up.

Transboundary cooperation and responses

The Amudarya Basin Water Organization (BWO) was estab-
lished in 1992 as an executive body of the Inter-State Commis-
sion for Water Coordination (ICWC)?, but it covers only the
middle and lower part of Amu Darya. It operates some hydro-
power/irrigation dams in Uzbekistan’s part of the basin. The
BWO coordinates the withdrawals from the canals, as these need
to be synchronized with water releases from the Nurek Reservoir

on the Vakhsh tributary.

Turkmenistan and Uzbekistan cooperate in jointly operating the
Tyuyamuyunsk dam.

In Afghanistan’s part of the basin, there has been no investment
into protection against flood or land degradation, due to decades
of war. Vegetation that is resistant to water-logging is used by the
population.

Efforts have been made in Uzbekistan to establish protected areas
and improve the ecological conditions in the lower reaches of the
Amu Darya.

The collection of drainage water into the Golden Century Lake in
the Karakum desert by Turkmenistan aims to reduce discharges of

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Afghanistan N/A N/A N/A N/A N/A N/A N/A
Kyrgyzstan N/A 54.0 97.4° = = = .
Tajikistan 1997 8590 82.0 8.1 8.7 N/A -
Tajikistan 2010 9400 79.6 8.7 8.5 N/A 3.2
Uzbekistan 1997 28986 95.0 43 0.7 N/A -
Uzbekistan 2010 29400 91.8 7.0 1.2 N/A -
Turkmenistan 1997 22773 97.7 1.8 0.6 N/A -
Turkmenistan 2010 28145 91.0 4.9 4.1 N/A -

Notes: The 1997 figures are actual water uses, and the 2010 figures are prospective water requirements. The agricultural withdrawal figures for Tajikistan, Turkmenistan and Uzbekistan from CAWATERinfo include

withdrawal for fisheries (minor).
? Kyrgyzstan predicts that withdrawal will increase by 10-15 x 10° m*/year in the near future.

Sources: Amu Darya Basin Water Organization through CAWATERInfo (http://www.cawater-info.net/amudarya/index_e.htm), Kyrgyzstan.

*ICWC is a regional body for the Central Asian States mandated to jointly address the issues of management, rational use and protection of water resources of inter-

State sources in the Aral Sea Basin, and to implement joint programmes.
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drainage water into the Aral Sea. However, the consequences of the
decreased water flow in the lower Amu Darya are to be assessed.

Trends

More hydropower development is planned or ongoing in the
Amu Darya Basin, more specifically on the Vakhsh tributary
(Sangtuda 1 and 2 dams).

At present, Afghanistan’s withdrawal is at a relatively low level,
but there is interest in rehabilitation and expansion of irrigation
systems. The instability of the country and hesitation of donors
have held back Afghanistan’s development ambitions.

Uzbekistan assesses the Amu Darya and small rivers of the region
to be most vulnerable to climate change, but the predictions de-
pend on the chosen scenario. On the basis of scenario A2°, Uz-
bekistan predicts no significant changes in the water resources of
the Amu Darya by 2030. By 2050, a reduction of water resources
by 10 to 15% in the basin of the Amu Darya is considered possi-
ble. During the years of acute water scarcity (extremely warm and
dry years), water resources might decrease by 25-50% in the ba-
sin.” Kyrgyzstan predicts an increase in river flow by 2025, due to
the melting of mountain glaciers, and a subsequent decline. The
predicted increased aridity and evapotranspiration in the region
are expected to be reflected as increased irrigation requirements,
which would have severe implications in the Amu Darya.

SURKHAN DARYA SUB-BASIN®

The Surkhan Darya is a transboundary tributary to the Amu
Darya, originating in Tajikistan. The basin has a total area of
13,500 km?, the major part of which is located in Uzbekistan.

The flow of the Surkhan Darya is heavily influenced by water
management activities.

Drinking water for Dushanbe, the capital of Tajikistan, is taken
from the Varzob River, a tributary of the Surkhan Darya. Ex-
panding settlements negatively affect water quality and contrib-
ute to the erosion of mountain slopes. The wastewater treatment
plant of Dushanbe is operational, but the treatment is entirely
mechanical, and its functioning is hampered by a substantial di-
lution of wastewater and large amount of trash.’

Amu Darya, originates and mainly flows in Tajikistan, form-
ing the border with Uzbekistan for some 30 km. The Tartki is a
transboundary tributary.

The basin has a mountainous character, with an average elevation

of 4,806 m a.s.l.

Sub-basin of the Kafirnigan River

Country Area in the country (km?) Country’s share (%)
Tajikistan 9780 84.4
Uzbekistan 1810 15.6
Total 11590

Hydrology and hydrogeology

The long-term average discharge of the Kafirnigan at Tartki in
Tajikistan is approximately 5.33 km?/year. Groundwater resources
in Tajikistan’s part of the basin are estimated at 6.86 x 10° m?/year.

No transboundary aquifers have been identified in this sub-basin.
In Tajikistan’s part, groundwater occurs mainly in Quaternary
deposits consisting of boulders, gravel and sands, which extend
over more than 1,200 km?. The thickness is on average about 35
m, and reaches some 110 m at most. Links with surface waters
are medium.

Pressures

Pressure factors in Tajikistan include discharges of untreated
or insufficiently treated wastewaters, agriculture, industry and
dumping of waste. Groundwater pollution is also a concern.

PYANJ SUB-BASIN™

Afghanistan and Tajikistan share the sub-basin of the Pyanj Riv-
er,”? a tributary of the Amu Darya, which, together with the Pamir
River, forms the border between Afghanistan and Tajikistan. The
total length of the Vakhan Darya/Pyanj' is 1,137 km. Most of

the catchment area is mountainous.

The Bartang and the Pamir are transboundary tributaries of the
Pyan;.

Sub-basin of the Pyanj River

Country Area in the country (km?) Country’s share (%)
KAFIRNIGAN SUB-BASIN™ T e i
Tajikistan 65 830 58
The Kafirnigan River,!! which is a glacier-fed tributary of the Total 113 500
Total water withdrawal and withdrawals by sector in the Kafirnigan Basin
Total withdrawal
Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Tajikistan N/A 20 N/A N/A N/A N/A N/A
Uzbekistan 2009 29 95.9 = = = 4.1

Note: Groundwater is used for household water and for industry.

©This refers to the scenarios described in the Intergovernmental Panel on Climate Change (IPCC) Special Report on Emissions Scenarios (SRES, 2000). The SRES

scenarios are grouped into four scenario families (A1, A2, B1 and B2) that explore alternative development pathways, covering a wide range of demographic, economic

and technological driving forces and resultin§ reenhouse gas emissions. Scenario A2 describes a very heterogeneous world with high population growth, slow
c

economic development and slow technological change.

7 Source: Second National Communication of the Republic of Uzbekistan under the United Nations Framework Convention on Climate Change.

8Based on information provided by Tajikistan and the First Assessment.
°2nd Environmental Performance Review of Tajikistan, UNECE, 2011.
9Based on information provide by Tajikistan and the First Assessment.

"In Tajikistan, the river is called Obisahid in the upstream part and, in the downstream part, from the confluence with the Obi Barzangj, it is known as the Kafirnigan.
2Based on information provide by Afghanistan and Tajikistan, and the First Assessment.

BThe river is also known as the Panj.

*Commonly the confluence of the rivers Vakhan Darya (Afghanistan) and Pamir is considered as the beginning of the Pyanj, but hydrologists consider the Vakhan

Darya as the prolongation of the Pyanj.
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Hydrology and hydrogeology

In the part of the sub-basin that is Tajikistan’s territory, ground-
water resources are estimated to amount to 12.01 x 10° m?/
year. In Tajikistan, groundwaters occur in Quaternary depos-
its consisting of boulders, gravels, and sands, with an average
thickness of 30 m (maximum 160 m), with medium links with
surface waters.

There is a reservoir on the Gunt tributary, but because of the lim-
ited regulation of the Pyanj, flooding is severe. In Tajikistan there
are no measurements of discharge; water levels only are measured
at some stations. Limited access to hydrometeorological data is
also a constraint, according to Afghanistan.

Pressures

Some 30 years of war have prevented investment in flood pro-
tection in Afghanistan, leaving the country’s embankment vul-
nerable to flooding, which contributes to land degradation by
washing out fertile soil and depositing fine sediment. A number
of multi-purpose reservoir construction projects were planned
before the war in Afghanistan but then suspended, including the
Upper and Lower Kokcha Reservoirs (the Kokcha is a tributary
of the Pyanj). With the infrastructure lacking, Afghanistan has
little means to limit damage from flooding,.

Waste disposal is a pressure factor affecting water resources in
Tajikistan’s part of the basin.

The limited water use for irrigated agriculture in Tajikistan con-
centrates in the Kyzylsu sub-basin. Tajikistan’s total withdrawal
from the Pyanj amounts to about 300,000 m?/year. Groundwa-
ter is abstracted for drinking water and for industrial use.

In this earthquake-prone area, the possibility that the earth “dam”
blocking Sarez Lake (volume 16.1 km?) on the Bartang tributary
may fail is a potential threat for the downstream population.

Trends

According to the 1946 agreement between the Soviet Union and
Afghanistan, Afghanistan is entitled to use up to 9 km? of water
a year from the Pyanj. At present, Afghanistan is estimated to use
about 2 km?® yearly. Should water use in Afghanistan increase,
the flow situation of the Amu Darya downstream would change.

VAKHSH SUB-BASIN"

The sub-basin of the Vakhsh,!® one of the main headwater tribu-
taries of the Amu Darya, is shared by Kyrgyzstan and Tajikistan.
Only the headwaters are in Kyrgyzstan’s territory. Typically of the
area, glaciers — in this case the Abramov and the Fedchenko —
contribute to the run-off.

VAKHSH AQUIFER (NO. 13)

Sub-basin of the Vakhsh River

Country Area in the country (km?) Country’s share (%)
Kyrgyzstan 7900 20.2
Tajikistan 31200 79.8
Total 39100

Hydrology and hydrogeology

The mean annual discharge of the Vakhsh is 19.05 km?/year;
the river contributes about a fourth to the total discharge of the
Amu Darya. Groundwater resources in Tajikistan’s part of the
sub-basin are estimated at 13.48 km?*/year.

The Vakhsh is regulated and important for hydropower generation,
with the Nurek Reservoir being the main one (water storage volume
10.5 km?). The Nurek Dam, which is the largest dam in Tajikistan
and in Central Asia, serves for both irrigation and hydropower gen-
eration. The other dams on the Vakhsh in Tajikistan include the
Baipazin, Golovnaya, the Prepadnaya and the Central."”

Pressures

Pressures in the Tajikistan’s part include discharge of insuffi-
ciently treated municipal wastewaters, uncontrolled landfills,
and a large dump of hazardous chemicals, notably pesticides,
close to Sarband. Industrial wastewaters are discharged from a
nitrogen-fertilizer plant (causing nitrate pollution), and from Ya-
van electro-chemical plant in Tajikistan. There is also mining and
aluminium processing in Tursunzade, and the expansion of these
activities might have a transboundary impact.

In addition to hydropower, surface water is used for irrigation;
groundwater is mainly used for household water and for industry.

Sangtuda 1 hydroelectric power plant was commissioned in
2009 on the Vakhsh, and Sangtuda 2 is being built in 2011. The
Government of Tajikistan resumed the construction of the large
Rogun Reservoir™® (storage capacity 13.8 km?) upstream of the
Nurek for hydropower generation, mainly for energy-intensive al-
uminium-processing. A technical pre-feasibility study and socio-
environmental impact assessment, with funding from the World
Bank, are being carried out from 2010 to 2011. The Shurob
Dam and hydropower plant are also planned in Tajikistan; Uz-
bekistan and Turkmenistan are concerned about the implications
related to water availability downstream.

ZERAVSHAN RIVER BASIN™

The basin of the Zeravshan River is shared by Tajikistan and Uz-
bekistan. The Zeravshan is a former tributary of the Amu Darya,
but no longer reaches it due to abstraction for irrigation systems
in the lowland part of the catcchment.?® Estimates of the catch-
ment area vary. Tajikistan reports 17,700 km? of the basin to be
in Tajikistan territory.

Tajikistan Kyrgyzstan

Type 3; Quaternary; boulders, gravels, sands; groundwater flow direction from Kyrgyzstan to Tajikistan; medium links with surface waters.
Area (km?) 2233 N/A
Thickness: mean, max (m) 35,166 N/A

>Based on information provide by Tajikistan and the First Assessment.

'¢The river is also known as Kyzyl Suu in Kyrgyzstan and as Surkhob in Tajikistan.

V7 Source: Dam Safety in Central Asia: Capacity-Building and Regional Cooperation. UNECE. Water Series No. 5. 2007.
'8 Source: Dam Safety in Central Asia: Capacity-Building and Regional Cooperation. UNECE. Water Series No. 5. 2007.
“Based on information provided by Tajikistan and the First Assessment.

2The most upstream weir of the irrigation system for the Karakul Oasis is considered the “mouth” of the Zeravshan River.
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ZERAVSHAN AQUIFER (NO. 14)

Tajikstan Uzbekistan

Type 4, Quaternary; boulder-pebble, pebble; groundwater flow direction from Tajikistan to Uzbekistan; medium links with surface waters.

Area (km?)

383 N/A

Thickness: mean, max (m)

36,110 N/A

The average discharge at Dupuli, Tajikistan, is 4.86 km?/year.
Groundwater resources in the Tajik part of the basin are esti-
mated at 3.289 x 10° m3/year. From the point of view of use, they
are not considered important by Tajikistan.

Pressures

The flow is regulated at the Karaultepinsky, Kattakurgansky and
Kuyumazarsky dams, which serve irrigation in Uzbekistan.”' It
has been estimated that some 96% of the water resources are used
for irrigation, mainly in Uzbekistan.

The Ayni hydropower plant is planned upstream, in Tajikistan.

Tailings and wastewaters of mines (Dzhipsiprutsky Mining and
Panjakent gold mining — about 17 km upstream from the bor-
der) and uncontrolled dumps of household waste are reported by
Tajikistan to be pressure factors.

The quality of waters is also affected by natural background pol-
lution, municipal and industrial wastewaters, pollution from
agriculture (nutrients, pesticides) as well as suspended sediment
and debris flows.

The main uses of groundwater are for household and industry.

TRANSBOUNDARY AQUIFERS IN THE SYR DARYA RIVER BASINZ

Country to
which the
information

SYR DARYA RIVER BASIN®

Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan share the ba-
sin of the Syr Darya. The Naryn, Kara Darya and Chirchik trans-
boundary sub-basins of the Syr Darya are assessed separately.

Some literature sources quote a basin area of up to 782,600 km?
some quote 142,200 km? as the basin area upstream of the point
where the river leaves the Fergana Valley.

Hydrology and hydrogeology

The river is strongly regulated, major reservoirs include the Kay-
rakkum Reservoir (design capacity 3.4 km?) and the Chardara
Reservoir in Kazakhstan (design capacity 5.2 km?). The infra-
structure for flow regulation was built mainly from the 1960s to
1980s, but some developments date from the 2000s. The most
recently constructed dam is the Koksarai in Kazakhstan (volume
about 3 km?), the filling of which began in January 2011, to sup-
ply irrigation water to the provinces of Kyzyl-Orda and Southern
Kazakhstan.

In Kyrgyzstan, the surface water flow amounts to 27.6 km?/year
including the tributaries Naryn and Kara Darya. In Kazakhstan,
surface water resources are estimated at 19.66 km?/year (14.96
km? of it originating from outside the country), and groundwater
resources at 2.838 km?/year.

Shared
boundary
Area (km?) length (km)

Confined/
unconfined,
aquifer type

Mean Max
Lithologiesand  thickness  thickness
stratigraphy (m) (m)

refers (country
also sharing
the aquifer)

Link with
surface water

Dominant
flow direction

Osh-Aravan (No. Kyrgyzstan 7183 mostly  boulder-pebble, 200-250 400 towards medium
15)% unconfined pebble Uzbekistan
Uzbekistan 1266 90 confined  boulder-pebble 90-150 300 towards medium
drifts Uzhekistan
Almos-Vorzik  Uzbekistan 485 20 unconfined pebbles with 100 300 towards medium
(No. 16)* (Kyrgyzstan) streaks of clay Uzbekistan
loam
Maylusu Uzbekistan 387 25 confined pebble with 150 300 towards medium
(No. 17)* (Kyrgyzstan) streaks of clay and Uzbekistan
loam
Sokh Uzbekistan 1810 55 confined  boulder-pebble 200 350 towards medium
(No. 18)* (Kyrgyzstan) drifts with streaks Uzbekistan
of clay loam,
Dalverzin Tajikistan 1029 100 boulder, cobble 20-120 120 towards
(No. 19)* (Uzbekistan) sediments Uzbekistan
Zafarobod Tajikistan, 3833 229 boulder, cobble 60-70 70 towards
(No. 20)* (Uzbekistan) sediments Uzbekistan
Sulyukta- Tajikistan 3339 323 boulder, cobble 50-120 120 towards
Batken-Nau- (Kyrgyzstan, sediments Tajikistan,
Isfara (No. 21)*  Uzbekistan) Uzbekistan

* The aquifers indicated with an asterisk were already assessed in the First Assessment and some complementary information can be found there. Please note that the names of some of the aquifers have been revised since.

2 Source: Dam Safety in Central Asia: Capacity-Building and Regional Cooperation. UNECE. Water Series No. 5. 2007.
2Based on information provided by Kazakhstan, Kyrgyzstan and Tajikistan, as well as the First Assessment.
5 The updated inventory is for the most part based on the inventory by UNESCO and IGRAC in 2009.
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Country to
which the
information
refers (country Shared Confined/ Mean Max
also sharing boundary  unconfined, Lithologiesand  thickness thickness Dominant Link with
the aquifer) Area (km?) length (km) aquifer type stratigraphy (m) (m) flow direction surface water
Syr-Darya 1 Kazakhstan 189000 960 confined, sand, gravel, 0.5-40  500-3000 Along the weak
(No.22) (Uzbekistan) intergranular/ pebbles border
multilayered towards
north-west
Naryn (No.23)  Uzbekistan 1424 36 confined  boulder-pebble 200 350 towards medium
(Kyrgyzstan) drifts Uzbekistan
Chust-Pap Uzbekistan 456 55 confined  pebble, boulder, 100 200 towards medium
(No. 24) (Kyrgyzstan) gravel Uzbekistan
Kasansay Uzbekistan 164 30 confined pebble with 80 200 towards medium
(No. 25) (Kyrgyzstan) streaks of clay Uzbekistan
loam
Shorsu (No. 26)  Uzbekistan, 658 35 confined  boulder, pebble 175 350 towards medium
Tajikistan with streaks of Uzbekistan
clay loam
Pretashkent Kazakhstan 17020 394 confined, sand, clay 200 400 towards weak
(No. 27)* intergranular/ Uzbekistan/
multilayered N-S
Uzbekistan 1079 85 confined/ boulder and 300 550 towards medium
artesian  pebble sediment Uzbekistan
with streaks of
clay loam
Iskovat- Uzbekistan 444 32 confined pebble with 100 350 towards medium
Pishkaran (Kyrgyzstan) boulders Uzbekistan
(No. 28)

* The aquifers indicated with an asterisk were already assessed in the First Assessment and some complementary information can be found there. Please note that the names of some of the aquifers have been revised since.

SYR DARYA 1 AQUIFER (NO. 22)

Kazakhstan Uzbekistan

Does not correspond with any of the described model aquifer types (see Figure 1); intergranular/multilayered aquifer (confined); sand, gravel and pebbles;
groundwater flow direction along the border towards north-west; weak links with surface waters.

Border length (km) 960 N/A
Area (km?) 189000 N/A
Renewable groundwater resource (m’/d) 7.776 X 10° N/A
Thickness: mean, max (m) 0.5-40, 500-3 000 N/A
Groundwater uses and functions Some 67.73 X 10° m*/year was abstracted in N/A
2009, mainly for household water (88 %) and
some for agriculture (8%) and industry (4%).
Pressure factors No problems reported at present time. N/A
Groundwater resources are used little.
Groundwater management measures Surveillance and early warning monitoring N/A

is indicated to be needed.

FIGURE 1: Sketch of the Syr Darya 1 aquifer (No. 22) (provided by Kazakhstan)

Pressures

v Vuz V 'V xzV v Kyrgyzstan assesses debris flows and landslides as a widespread
= —: ———————————— and severe problem. The increased number of natural hazards,
I | T T T 7T TF "7 suchasfloods, isa concern. In terms of impact, Kyrgyzstan ranks
e R ATy I — — — — — — — 1 - — — —| all other pressure factors as local and moderate. The town of

N-Q saturated zone : Kyzylorda and other settlements are generally flooded in winter
’;"_N - ~ aquiclude | ~ ~ when hydropower generation is maximized at the Toktogul Res-

re [ ~ ervoir in Kyrgyzstan.
K,t,sn confined aquifer ! ) ) ) ) o

~ T Irrigated agriculture is the biggest water user. Diversion of water for

K.t . | ~~/ .. . . . e

24 ~ aquicude | ~ irrigation and water losses in the low-efficiency irrigation systems
K_al-s confined aquifer | affect the hydrology, resulting in flow reduction below ecological
7 X X < | x x flow. Because of all the withdrawals, little flow reaches Kazakhstan.

In Kazakhstan, Uzbekistan and Tajikistan, water pollution by
return waters from extensively developed irrigated agriculture
and from industrial wastewaters is reported. Pollution by urban
wastewaters occurs also commonly, for instance in Kyrgyzstan,
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Total water withdrawal and withdrawals by sector in the Syr Darya Basin
Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kazakhstan 2006 7722 88.62 0.96 0.61 - 9.81
Kyrgyzstan 2007 1665 77 10.6 12.4 = =
Tajikistan N/A 0.000035 N/A N/A N/A N/A N/A
Uzbekistan 2009 10127 93.8 4.1 1.0 0.2 0.9

Water quality classification in the Syr Darya Basin
Water pollution index” — water quality classification

Location of observation
in the Syr Darya Basin 2008 2009 Parameters exceeding MAC Multiplier of MAC exceedence
Syr Darya, 2.15;"moderately ~ 2.57;"“polluted” (class 4) sulphates 3.79
Kokbulak station polluted” (class 3) copper (2+) 463
nitrite nitrogen 3.13
phenols 3.00
Keles tributary, 3.76, “polluted” (class 4)  3.30, “polluted” (class 4) sulphates 9.21
at the mouth copper (2+) 2.90
magnesium 1.56
phosphates 131

? The water pollution index is based on the relationship of the measured values, and the maximum allowable concentration (MAC) of water-polluting components.

Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.

due to wastewater collection frequently lacking, or the capacity
of the network being insufficient. Landfills for household waste
are also a pressure factor.

Status

In 2009, the water quality of both the Syr Darya and the Keles
tributary was classified as “polluted” (class 4) according to the
water quality classification of Kazakhstan. From 2001 to 2006
and in 2008, the water quality was classified as “moderately pol-
luted” (class 3). The water quality has degraded slightly based on
the water pollution index, which has increased from 1.26 in 2001
to 2.57 in 2009 (Kokbulak station).

Transboundary cooperation and responses

Following the 1998 Agreement concerning the use of water and
energy resources in the Syr Darya River Basin between Kazakh-
stan, Kyrgyzstan, Tajikistan and Uzbekistan, a number of annual
intergovernmental bilateral and multilateral agreements have
been signed over the past fifteen years, mainly related to use of
water and energy resources of the Naryn-Syr Darya cascade of
reservoirs. In 2003 and subsequently, only ad-hoc annual bilat-
eral or multi-lateral agreements have been made, and lately such
agreements have been limited to Kazakhstan and Kyrgyzstan.

Since late 2005, under the regional technical assistance of the Asian
Development Bank, a draft agreement has been developed on the
Syr Darya, but its finalization and adoption are still pending.

From some 100 hydrological monitoring stations in Kyrgyz ter-
ritory within the Syr Darya Basin in 1980, currently only 28 are
operational.

Water users’ associations are being established to improve agri-
cultural water use in Kyrgyzstan, where tariffs on supply of ir-
rigation water are also applied. The Water Resources Committee
of Kyrgyzstan, plans to set up an analysis and information center
and develop a unified information system on water.

AYDAR ARNASAY LAKES SYSTEM*

General description of the wetland

The Aydar Arnasay Lakes System is a human-made reservoir
located in the salt flats of south-eastern Kyzylkum desert. It
was formed as a result of an emergency measure of flood con-
trol to prevent the breaking of Chardara irrigation dam, and
in order to prevent damage downstream of the Syr Darya in
the territory of Kazakhstan in 1969 (21.0 km?). The System
includes three brackish water lakes (Aydar-Kul, Arnasay and
Tuzkan). It is one of the largest reservoirs in Uzbekistan, cov-
ering about 3,500 km?, with an average depth of 8-10 meters.
The water of the reservoir ranges from medium to strongly
saline. Being located at the crossroads of two migratory bird
flyways, the Afro-Eurasian and the Central-Asian, the lake
system plays an extremely important role as a gathering site.
The area is only sparsely populated.

Main wetland ecosystem services

Given that the Aydar Arnasay Lakes System could not al-
ways protect downstream of Syr Darya River from flooding
in the spring and winter periods, the Koksarai Reservoir was
built. Before that, large floods on Kazakh territory caused by
the changing of Toktogul hydropower station’s operational
regime from irrigational to energetic triggered significant
economic losses. The reservoir stores collector-drainage wa-
ters, which cannot be used for irrigational purposes without
additional treatment. During the spring period, concentra-
tions of polluting substances are below MACs in the most
parts of the reservoir. This allows the use of the reservoir
for aquaculture and subsistence, as well as industrial fish-
ing purposes, for which a number of fish have been intro-
duced into the lakes. Fishing accounted for 73.5 % of the
total amount of fish from natural reservoirs in Uzbekistan
in 2003, and 41.6 % in 2005. Besides fishing, the reservoir

24 Source: Information Sheet on Ramsar Wetlands.
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NARYN SUB-BASIN*

The 807-km long Naryn River has its source in the Tien Shan
Mountains in Kyrgyzstan, and flows through the Fergana Valley
into Uzbekistan where its confluence with the Kara Darya River
forms the Syr Darya. The total basin area is 59,900 km?

Hydrology and hydrogeology

Surface water resources of the Naryn sub-basin, which are gener-
ated in the Kyrgyz part, are estimated to amount to 13.7 km?/
year (based on observations up to 2000).

The Toktogul Reservoir (built in 1982; volume about 19.5 km?),
which is used for hydropower in Kyrgyzstan and for irrigation
and flood protection in Uzbekistan, is the biggest of the many

Total water withdrawal and withdrawals by sector in the Naryn Sub-basin
Total withdrawal

multipurpose reservoirs on the river. Smaller dams and reservoirs
on the river include for example the Kurpsai (water storage vol-
ume 370 x 10° m?) and Uch-Kurgan (56.4 x 10° m?).%

Pressures and status

Some 115,000-120,000 ha are irrigated in the Kyrgyz part of
the basin. Some 1,500 ha of new irrigated land is planned in
the State programme (2008-2010) in the central part of the
Naryn Oblast.

Kyrgyzstan ranks both the problem of forest cover reduction
and the occurrence of debris flows and landslides as widespread
and severe. Pressure from water pollution is assessed also as se-
vere but local. Other pressure factors include water losses and
pollution from irrigated agriculture, household waste dumps,
problems related to management of municipal and industrial

Country \ (4 x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kyrgyzstan N/A 729.4° 68.9 0.05 0.07 - -
Uzbekistan N/A N/A N/A N/A N/A N/A N/A

* The withdrawal in Kyrgyzstan is expected to increase by 10-15 x 10° m*/year in the near future.

is used for hunting and recreational purposes. Reed vegetation
is also used by local people for the building of temporary con-
structions. The territory surrounding the catchment is mainly
used as pastures.

Biodiversity values of the wetland area

The reservoir and its shallow water areas are a habitat for many
species of flora and fauna. More than 100 species of waterbirds
including grebes, pelicans, ciconiiformes, swans, geese, ducks,
rails, shorebirds are present here. Among them are 24 species that
are included in the Red Data Book of Uzbekistan, and 12 spe-
cies which are classified as threatened in IUCN International Red
List of threatened species. The lakes system plays an extremely
important role as a resting area during seasonal migrations, and is
also a breeding and overwintering site. During the international
winter waterfowl count in 2003, some 96,600 birds of 37 spe-
cies were recorded. In January 2004, 61,000 birds of 45 species
were counted. The site is also an important spawning ground
and nursery for 28 species of fish, including 14 food fish species.
Species occurring around the reservoir are: Wild Boar, badger,
Jungle Cat, golden or Indian Jackal, muskrat, nutria, pheasant,
Dice Snake, and Marsh Frog. Additionally, the site is important
for the Central Asian Tortoise (vulnerable, TUCN Red List), and
for the Goitered Gazelle (vulnerable). The riparian vegetation
consists mainly of reed communities, saltwort and tamarisk.

Pressure factors and transboundary impacts

There has been concern about the ecological balance of the lakes
system coming under pressure from the construction of the Koksarai
Reservoir which changes the regime of flow into the lakes system.
How this will impact on the fauna and habitat of the system is not
known. The desert around livestock farms is degraded by intensive
cattle grazing and firewood collection. Moreover, the invasive Com-
mon Myna bird is expanding into the desert areas. Uncontrolled
hunting, fishing and water use are additional pressure factors, the use
of bottom gill nets presents a particularly serious threat to waterbirds.

#Based on information provided by Kyrgyzstan and the First Assessment.

Transboundary wetland management

Bilateral agreements between Kazakhstan and Uzbekistan exist in
terms of the management of the lakes, however, there is a need
for a specific agreement. The lakes system was designated as a
Ramsar Site by Uzbekistan in 1983, but the area is not protected
under national legislation. Nevertheless it fulfils [IUCN criteria
4 as a Habitat/Species Management Area. In 1983, the Arnasay
ornithological zakaznik (a type of protected area), which includes
the three Tuzkan, Arnasay and Aydar reservoirs, was created,
covering 63,000 ha. Most of the Aydar Arnasay Lakes System is
planned to be integrated into the Nuratau-Kyzylkum biosphere
reserve (project UNDP/GEF/Government of the Republic of
Uzbekistan). An Action Plan for maintaining the stability of
ecological conditions and the effective use of the Aydar Arna-
say Lakes System for Uzbekistan in 2008-2015 was developed
and approved by the Government of Uzbekistan. An Informa-
tion Centre was created within the framework of the UNDP/
GEF/Government of Uzbekistan project “Creation of Nuratau
Kyzykkum Biosphere reserve as a model of preservation of biodi-
versity of Uzbekistan”.

% Source: Dam Safety in Central Asia: Capacity-Building and Regional Cooperation. UNECE. Water Series No. 5. 2007.
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wastewater (including lack of wastewater collection, or insuffi-
cient capacity of networks and resulting pollution), waste from
mining and pollution from livestock breeding.

Pressures from pollution concentrate in the more populated
downstream part, whereas in the upper reaches water quality
is generally good.

Transboundary cooperation and responses

Issues related to the operation of the Naryn-Syr Darya cascade of
reservoirs are settled in the framework of the Interstate Commis-
sion for Water Coordination of Central Asia, or in the bilateral
intergovernmental commission.

In the Kyrgyz part of the basin, there are nine gauging stations
operating at present. With the commissioning of the Kambara-
ta dam and reservoir for hydropower generation,” setting one
up upstream becomes necessary. Despite some recent enhance-
ments, the monitoring network of water resources and glaciers
is not adequate.

KARA DARYA SUB-BASIN*

The 180-km long Kara Darya is a tributary of the Syr Darya,
originating in Kyrgyzstan and flowing into Uzbekistan in the Fer-
gana Valley. The catchment area of the Kara Darya is 30,100 km?.

Hydrology and hydrogeology
In Kyrgyzstan, surface water resources are estimated at 7.10
km?/year (based on observations up to 2000).

The flow is heavily regulated. The reservoirs in the sub-basin
include the Andijan® (constructed in 1978 with storage capac-
ity of 1.75 km?), the smaller Teshiktash, and Kujganya Reser-
voirs, and the Bazar-Kurgansky Reservoir (built 1962) on the
Kara Unkur tributary.

Pressures

In the area of the Mailuu-Suu (a tributary of the Kara Darya) in
Kyrgyzstan, 23 uranium tailings ponds and 13 mining dumps
pose a contamination risk. The total area of the tailings and
waste rock dumps is 606,800 m?, and the total volume of mate-
rial dumped is about 2 million m?. An accidental release of the
contents, due to the failure of a tailings pond wall, would affect
downstream.

An increase in the occurrence of natural hazards such as floods,
is a concern. Debris flows and landslides are ranked as a wide-
spread and severe pressure factor by Kyrgyzstan.

Responses
Rehabilitation of irrigation canals and water diversion struc-
tures, and strengthening of river banks has been carried out in
Kyrgyzstan.

Total water withdrawal and withdrawals by sector in the Kara Darya Sub-basin
Total withdrawal

There is a lack of observations of water quality and suspended
solids. Constraints to monitoring include an insufficient network
of monitoring stations, a lack of equipment, as well as the poor
state of gauging stations and living conditions of observers. Some
of these gaps are foreseen to be addressed through the World
Bank projects “Improving Water Management” and “Improving
the provision of services related to weather, climate and water
resources” in Kyrgyzstan. Information is exchanged between Kyr-
gyzstan and Uzbekistan about the Andijan Reservoir.

The Jalal-Abad River Basin Council was established from 2008
to 2009 in the Kara Darya Basin in Kyrgyzstan. The council is
expected to increase public participation in decision-making.
The above-mentioned World Bank project also involves prepara-
tion of basin plans for development, use and protection of water
resources. Specifically, a plan for development, use and protec-
tion of water resources is being developed for the Kugart tribu-
tary of the Kara Darya.

Trends

The inauguration of some new irrigated land is planned in the
near future, according to the Kyrgyz State Programme of con-
struction of water facilities and development of new irrigated
land for the period 2008-2010.

CHIRCHIK SUB-BASIN?*

Kazakhstan, Kyrgyzstan and Uzbekistan are riparian countries
to the Chirchik River. The total catchment area is 14,240 km?.
The Chirchik originates in Kyrgyzstan at the confluence of the
Chatkal (shared by Kyrgyzstan and Uzbekistan) and the Pskem.
Currently, both rivers supply the Charvak Reservoir.

Hydrology and hydrogeology

Downstream from the Charvak Reservoir, the Chirchik is fully
regulated, for example at Charvaksky (for hydropower, irriga-
tion) and Tashkentsky (for irrigation).

Flow is transferred to the Keles* and Akhangaran Basins from
time to time.

Pressures

The main uses of the Chirchik’s water are irrigation and hydro-
power generation. The Chirchik is used intensively in the low-
land part for irrigation through a canal system, which includes
the Zakh, Bozsu and Northern Tashkent canals.

Main industries in the basin include the Khodjikent asphalt and
concrete plant, the Electrokhimprom manufacturing firm, and
the Uzbek metal manufacturing complex. Pollution emissions
from these industries in many cases exceed allowed standards.

The high sediment load in the upstream part of the river has re-
quired setting up facilities to protect the Chirchik-Bozsu Cascade
of hydropower stations.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kyrgyzstan N/A 831.4° 93 43 03 - 0.2
Uzbekistan 2009 2542 86.5 6.0 0.1 - 7.3

¢ Withdrawal in Kyrgyzstan is expected to increase by 160 > 10° m*/year.

¥ Kambarata 2 has been constructed, Kambarata 1 is pending.
#Based on information provided by Kyrgyzstan and the First Assessment.

#The reservoir is also known as Kampyrravatsk, due to the location in the gorge with that name.

*Based on information provided by Kazakhstan and the First Assessment.
31 The Keles is a non-transboundary tributary of the Syr Darya in Kazakhstan.



CHAPTER 3 DRAINAGE BASIN OF THE ARAL SEA AND OTHER TRANSBOUNDARY WATERS IN CENTRAL ASIA | 119

CHATKAL SUB-BASIN*?

The 217-km long Chatkal River originates in Kyrgyzstan and
flows into the Chirchik in Uzbekistan. Some 5,520 km? of the
total catchment area (7,110 km?) is reported to be in Kyrgyzstan’s
territory.

Surface water resources in the Kyrgyz part of the sub-basin are
estimated at 2.71 km?/year.

Pressures
Water pollution by return waters and water losses related to ir-
rigation are reported among the pressures. The area of irrigated

land in the Kyrgyz part of the basin is 6,451 ha.

Wastewaters are not collected, and their untreated or insufficient-
ly-treated discharges cause water pollution. Only Kanysh-Kiya,
out of eight villages in the sub-basin, has a wastewater treatment
plant. Dumps of household waste also exert pressure.

According to Kyrgyzstan, the increase in the number of floods is
a concern. Mudflows and landslides are assessed as a widespread
and severe problem. Suspended solids degrade water quality.

Responses and trends

The former gauging station at the mouth of the tributary Ters in
Kyrgyzstan is out of operation since 1992. The Hydrometeoro-
logical Service of Uzbekistan has an operating gauging station in

Khudajdodsaj.

Due to climate change impacts, in Kyrgyzstan river flow is ex-
pected to increase by 2025, and decline after. Under such cir-
cumstances, the formation and breaking of proglacial lakes is
considered possible, increasing the risk of floods and flood debris
along the river.

ARAL SEA*

The Aral Sea is an endorheic lake (or presently a group of lakes)
shared by Kazakhstan and Uzbekistan. The basin of the lake
consists of the basins of the rivers Amu Darya, Syr Darya and
Zeravshan.

Since the 1960s, due to the intensive use for irrigation (mainly
for cotton) of the rivers that feed it, the lake has shrunk, and its
water level has dropped. The Aral Sea first split into two, separate

lakes: the North Aral Sea and the South Aral Sea. Later, in 2003,
the latter split into eastern and western lakes.

Pressures and status

The surface area of the South Aral Sea is still shrinking, and the
pollution and increased salinity have killed most of its natural
flora and fauna. The water situation from year to year is, however,
highly variable. A significant proportion of the Aral Sea (some
33,000 km?) has dried up, leaving plains covered with salt and
toxic chemicals from weapons testing, industry and agriculture
(fertilizers), which are blown around by the wind.

The lack of freshwater and the dust impact negatively on human

health.

32 Based on information provided by Kyrgyzstan and the First Assessment.

Responses

There has been a partial reversal in the loss of the North Aral Sea
in Kazakhstan, which is sustained by the Syr Darya. The Kok-
Aral Dam project (completed in 2005) separating this lake raised
its water level from 30 to 42 meters, causing the salinity to drop.
An important positive effect was the revival of fisheries. This ef-
fort is planned to be followed up, and a possible increase of the
water level is being discussed. Efforts have also been made in the
Amu Darya delta in Uzbekistan to establish water bodies and
artificially regulated lakes.

Various donors have supported projects aimed at improving the
Aral Sea conditions under different frameworks, including the
Global Environmental Facility, TACIS, the World Bank, and in-
dividual donors. Efforts to improve the microclimate, combat
erosion, and limit desertification, deforestation, and the loss of
biodiversity, have been carried out with variable success.

Considerable social efforts are also made by the respective coun-
tries to alleviate the situation of the population suffering from
the drying out of the Sea. The Heads of State of the Central
Asian countries have reiterated in declarations their concern for
the situation of the Aral Sea.

A third phase of the Aral Sea Basin Programme (ASBP-3) has
been prepared to improve the socio-economic and environmen-
tal situation in the Aral Sea Basin, and donor funding is sought
for the portfolio of projects. The four main directions of the
ASBP-3 are: IWRM; environmental protection; socio-economic
development; and improving institutional and legal instruments.

Trends

The deltas and delta lakes of the Amu Darya and Syr Darya are
important for the local population for their livelihoods, and for
the quality of the environment. Efforts to support their conserva-
tion are needed.

The situation of the South Aral Sea is only expected to change
if the (consumptive) withdrawals from the Amu Darya River are
reduced. The efforts that have been made to increase water ef-
ficiency should be continued and further increased.

The management of drainage water from irrigation also influenc-
es the situation. The collection of drainage water into the Gold-
en Century Lake by Turkmenistan aims to reduce discharges of
drainage water into the Aral Sea. However, the consequences of
the decreased water flow in the lower Amu Darya are to be as-
sessed.

CHU-TALAS RIVER BASINS**

The Chu-Talas Basins, which are shared by Kazakhstan and Kyr-
gyzstan, include the basins of three transboundary rivers: the
Chu,® the Talas and the Assa. Most of the run-off of the Chu,
Talas and Assa forms in Kyrgyzstan. The flow of the three rivers is
regulated. In addition to 204 smaller rivers, the Chu-Talas Basins
encompass 35 lakes and a few large water reservoirs.

*Based on the First Assessment and the Second Environmental Performance Review of Uzbekistan, UNECE, 2010.
**Based on information provided by Kazakhstan and Kyrgyzstan, and the First Assessment.

35In Kazakhstan the river is known as the Shu.
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Reservoirs in the Chu and Talas Basins in Kyrgyzstan

Reservoir
Year taken volume,
into use x 10°m?
Ortotokoisk Chu 1958 470 52.0
Ala-Archinsky
river bed Ala-Archa (Chu) 1989 80 35.0
Ala-Archinsky
flooded area Chu 1964 52 24.5
Spartak Sokuluk (Chu) 1975 22 15
Sokuluksky Sokuluk (Chu) 1968 93 22.5
Kirovsk Talas 1974 550 86
Kara-Bura
Kara-Burinsky (Talas) 2007 17 49

Transboundary cooperation

The Commission of the Republic of Kazakhstan and the Kyr-
gyz Republic on the Use of Water Management Facilities of
Intergovernmental Status on the rivers Chu and Talas was es-
tablished in 2006 for the implementation of the Agreement of
2000 on the Use of Water Management Facilities of Intergov-
ernmental Status on the Rivers Chu and Talas. The Commis-
sion is responsible for the joint management of the water man-
agement facilities listed in the Agreement, for the exploitation
of which Kyrgyzstan has a right to compensation from Kazakh-
stan for a share of the expenses.

Kyrgyzstan underlines the importance of developing a new
agreement that reflects the principles of IWRM (a draft concept
exists). Initial steps have also been taken to extend the existing
Agreement with protocols to include more water facilities.

Establishment of an Interstate Chu Talas Basin Council has
been proposed, and a concept for it developed. A project on
adaptation to climate change in the Chu and Talas Basins with
the support of UNECE and UNDP has also started.

Trends

Kyrgyzstan expects the condition of water infrastructure for ir-
rigation, industrial and municipal water supply, and for waste-
water treatment to deteriorate, negatively influencing the avail-
ability and quality of water resources. Groundwater quality will

CHU/SHU AQUIFER (NO.29)

likely be adversely impacted by increasing contamination result-
ing from the non-respect of water protection zones.

CHU RIVER BASIN®*¢

The 1,186 km-long Chu River is fed mainly by glaciers and melt-
ing snow, but groundwater contribution to flow is also impor-
tant, particularly in the foothills and lowlands.

Basin of the Chu River

Country Area in the country (km?) Country’s share (%)
Kazakhstan 26 600 425
Kyrgyzstan 35900 57.5
Total 62500

Source: Report on activities in the period 2008—2009, Commission of the Republic of Kazakhstan and the Kyrgyz
Republic on the Use of Water Management Facilities of Intergovernmental Status on the Rivers Chu and Talas.

Hydrology and hydrogeology

Surface water resources in the Kyrgyz part of the Chu basin
amount to 6.64 km?/year. This is the total volume of flow based
on which the agreed water allocation was made (1983), of which
Kazakhstan’s share is 42% (2.79 km?/year) and that of Kyrgyzstan
58% (3.85 km?/year).

Surface water resources forming in the Kyrgyz part of the basin
are estimated at 5.0 km?/year on average. Surface water resources
in the Kazakh part are estimated at 4.502 km®/year, and ground-
water resources at 0.807 km?/year.

FIGURE 2a: Sketches of the Chu/Shu aquifer (No. 29) (provided by Kazakhstan)
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Kazakhstan Kyrgyzstan

Type 3 and other (see Figure 2a and 2b); intergranular/multilayered, partly confined and partly unconfined; boulders, pebbles, gravel, sand, loam, clay; groundwater
flow direction along the border from Kyrgyzstan (south) to Kazakhstan (north); strong links with surface waters.

Border length (km) 200
Area (km?) 7516 10000
Thickness: mean, max (m) 250-300, 500
Renewable groundwater resource (m?*/d) ~682 500

Groundwater uses and functions

Drinking water 40%, irrigation 60%.

Drinking water, irrigation, industry mining,
livestock, thermal spa (<25%).

Pressure factors

Water abstraction, and lack of data and
information to make proper predictions.

Water abstraction, degradation of ecosystems,
salt water upcoming and lack of data and
information to make proper predictions.

Groundwater management measures

Need to introduce monitoring (quantity
and quality) and data exchange.

Need to introduce monitoring (quantity
and quality) and data exchange.

Need to improve transboundary institutions
and abstraction management.

Need to apply good agricultural practices and
integrated river basin management.

Need to improve transboundary institutions,
urban and industry wastewater treatment
and abstraction management.

Need to apply good agricultural practices and integrated
river basin management, and to introduce protection zones.

*The input from Kazakhstan is based on the Integrated Water Management Plan for the Chu Basin.
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Total water withdrawal and withdrawals by sector in the Kara Darya Sub-basin
Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kyrgyzstan N/A 2800 1.4 2.6 29.1 N/A N/A
Kazakhstan 2006 641 98.5 0.19 0.81 = 0.5
2010° 1087 96.48 0.19 0.48 - 2.85
“ The figures are estimates.
FIGURE 2b: Sketches of the Chu/Shu aquifer (No. 29) Responses
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In both riparian countries, irrigated agriculture exerts pressure on
water resources. The irrigated area is 131,000 ha in Kazakhstan and
330,000 ha in Kyrgyzstan. In addition, in Kyrgyzstan, the main
pressure factors include untreated industrial and municipal waste-
waters (e.g. Gorvodokanal in Bishkek), animal husbandry, mining
(in the mountainous part), and unauthorized waste disposal close to
settlements. Kyrgyzstan ranks wastewater discharges as widespread
but moderate in impact. Radioactive substances are also among the
problems. The flow regulation has decreased flooding of the low-
lands, but this has adverse impacts on vegetation. Kyrgyzstan also
reports problems with rising groundwater tables, as well as the wa-
terlogging of irrigated lands and settlements. Water scarcity and
drought are locally a concern in Kyrgyzstan.

Status

The river Chu was classified as “polluted” (class 4) in 2010 according
to the water resources quality classification in Kazakhstan; the water
pollution index being 2.65. With the exception of 2002, when it was
classified as “polluted” (class 4), water quality has consistently been
“moderately polluted” from 2001 to 2006. The concentrations of
the following substances exceeded the MAC in 2009: copper (4.37
MAC), BOD; (2.14 MAC), phenols (1.90 MAC), oil (1.05 MAC),
nitrite nitrogen (1.66 MAC).

SOUTH TALAS AQUIFER (NO. 30)

Since the 1970s, the number of hydrological monitoring stations on
the Chu and its tributaries has decreased by more than two thirds;
only seven remain operational. Below Ortotokoisk reservoir, there is
not a single gauging station operating. Departmental gauging sta-
tions of Zhambylhydrometcenter are built on the Aksy, Shargo and
Karabalta tributaries. The Swiss Agency for Development and Co-
operation has supported setting up a supervisory control and data
acquisition system at irrigation facilities on the West Big Chu Canal
to provide real-time information on water availability.

The technical status of water construction works, including irriga-
tion channels, has been deteriorating. However, investments have
been made, including the construction of the Kara-Burinsky dam in
Kyrgyzstan for irrigation.

TALAS RIVER BASIN*

The 661-km long Talas River is formed by the confluence of the
Karakol and Uchkosha rivers, which originate from the Kyrgyz
Ridge and the Talas Alatau. The river disappears into the Moinkum
sands before reaching Lake Aydyn.

Basin of the Talas River
Country Area in the country (km?) Country’s share (%)
Kazakhstan 41270 783
Kyrgyzstan 11430 21.7
Total 52700

Source: Joint communication by the Ministries of Environment Protection of Kazakhstan and Kyrgyzstan; Integrated
water resources management plan of the Talas, Kazakhstan, 2007.

Hydrology and hydrogeology

An investigation of channel water balances and an assessment of sur-
face and groundwater resources are needed, due to absence of up-
dated data. The estimated flow on which the equally-shared water
allocation on the Talas has been made is 1.616 km?/year (based on
the flow in 1983).

Kazakhstan Kyrgyzstan

Does not correspond to any of the described model aquifer types (see Figure 3); intergranular/multilayered, partly confined (weak links with surface waters)

and partly unconfined (strong links with surface waters); the Quaternary aquifer in the foothills consists of boulders-pebbles and towards north the sediment is
increasingly fine-grained; the deeper Pliocene (Neogene) aquifer horizon is dominated by clays, conglomerates, and breccias with interlayers of sands and gravels;
groundwater flow direction along the border from Kyrgyzstan (south) to Kazakhstan (north).

Border length (km) 54 N/A
Area (km?) 1160
Renewable groundwater resource Exploitable resources in the Quaternary aquifer N/A
(m/d) in Kazakhstan are estimated at 3 m*/s.
Thickness: mean, max (m) 50,500 N/A
Groundwater uses and functions Some 0.33 X 10° m*/year was abstracted for household N/A

water (80%) and for agriculture (20%) in 2009.

Other information

Recharged from streams flowing over N/A

pre-mountain (alluvial) cones.

¥ The input from Kazakhstan is based on the Integrated Water Management Plan for the Talas Basin (2007).
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FIGURE 3: Sketches of the South Talas aquifer (No. 30) (provided by Kazakhstan)
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NORTH TALAS AQUIFER (NO. 31)
Kazakhstan Kyrgyzstan

Does not correspond to any of the described model aquifer types (see Figure 4); intergranular/multilayered, partly confined and partly unconfined; consists of an
upper Quaternary and a lower Pliocene aquifer; the Quaternary aquifer is made of pebbles, boulders and sand, the Pliocene one of conglomerates and sandstone;
groundwater flow direction along the border from Kyrgyzstan (south) to Kazakhstan (north); strong links with surface waters.

Border length (km) 58 N/A

Area (km?) 689 N/A

Renewable groundwater resource Exploitable resources in the Quaternary aquifer N/A
in Kazakhstan are estimated at 8.4 m*/s.

Thickness: mean, max (m) 25,98 N/A

Groundwater uses and functions Some 37.72 x 10° m*/year was abstracted for N/A
household water in 2009. Supports agriculture.

Other information Quaternary aquifer has the maximum groundwater flow N/A

rate in the area between the Assa and Talas rivers.
Pliocene aquifer has been studied little.

FIGURE 4: Sketch of the North Talas aquifer (No. 31) (provided by Kazakhstan)
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Total water withdrawal and withdrawals by sector in the Talas Basin
Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kyrgyzstan N/A 850 73.2 0.2 N/A N/A N/A
Kazakhstan N/A N/A N/A N/A N/A N/A N/A
Status

Water quality classification in the Syr Darya Basin
Water pollution index” — water quality classification

Location of observation
in the Talas Basin 2008 2009 Parameters exceeding MAC Multiplier of MAC exceedence
Talas, Zhasorken station 1.18; “moderately 1.17; “moderately copper (24) 2.73
polluted” (class 3) polluted” (class 3) total iron 1.1
Aksu 2.09, “moderately 2.35, “moderately copper (2+) 446
polluted” (class 3) polluted” (class 3) total iron 285
sulphates 2.36
phenols 2.00
Toktash N/A 2.97,“polluted” (class 4) copper (2+) 592
sulphates 3.40
BOD 2.98
phenols 2.08
Qil products 1.06
Karabalta, at the border 3.96, “polluted” (class 4)  3.41, “polluted” (class 4) sulphates 714
with Kyrgyzstan copper (2+) 532
total iron 3.00
BOD; 2.19
manganese 2.2
phenols 2.0

? The water pollution index is defined on the basis of the ratios of measured values and the maximum allowable concentration (MAC) of the water-quality determinands.

Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.

Pressures

Agriculture is an important water user in both countries, and
exerts pressure on water quantity. The irrigated area is 90,000
ha (including 27,000 ha of meadows and grasslands) in Ka-
zakhstan, and 115,000 ha in Kyrgyzstan.

The main pressure factors in Kyrgyzstan are similar to those
reported for the Chu River Basin, including untreated munic-
ipal and industrial wastewater discharges, animal husbandry,
mining in the mountainous parts and unauthorized disposal
of waste next to settlements.

In Kazakhstan, there is also pressure on water quality from
return waters from wastewater infiltration fields of the sugar
and alcohol industries.

*Based on information provided by Kazakhstan.

Responses
According to Kyrgyzstan, 13 gauging stations are still opera-
tional on the Talas (out of 21 formerly).

An advisory basin council was established in 2009 on the Ta-
las in Kyrgyzstan. A plan for the development, use and protec-
tion of water resources of the Talas has also been developed
in Kyrgyzstan. The plan is expected to be implemented after
consideration by the National Council on Water (established
in 2006). Water users’ associations are being established.

ASSA RIVER BASIN®*®

The Assa River, shared by Kyrgyzstan and Kazakhstan, is formed
by the confluence of two rivers — the Ters and Kukureusu (the
last one is on the territory of Kyrgyzstan). The river is 253 km
long, and the catchment area is 8,756 km™.

Water resources at the maximum run-off cross section in an
average year is 12.5 m*/s. The flow of the Assa River is regulated
by the Ters-Ashibulak Reservoir. Groundwater resources in the
basin are estimated at 930,500 m?/day.

The water quality of the river Assa is classified as moderately
polluted (class 3); the water pollution index is 1.2. There is no
discharge of wastewaters into the river.
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POPULATION AND LAND COVER IN THE ILI RIVER BASIN
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ILI RIVER BASIN*

The basin of the 1,439-km long I1i** River is shared by China and
Kazakhstan. The river has its source in the central Tien Shan, at
the confluence of the Tekes and Kunes*! rivers. The Kash, Saryn
and Silik are other tributaries to the Ili. In flowing into Lake
Balkhash, it forms a vast delta on Kazakh territory (see the assess-
ment of the Ili delta).

Basin of the Il River

Country Area in the country (km?) Country’s share (%)
Kazakhstan 123 500 68.8
China 56 100 31.2
Total 179 600

Source: Ministry of Environment Protection of Kazakhstan; Scheme of complex use and protection of water
resources, Kazakhstan, 2008.

Hydrology and hydrogeology

In the Kazakh part of the basin, surface water resources are esti-
mated at 18.1 km?/year (an estimate of 11.8 km? generated out-
side Kazakhstan), and groundwater resources at 3.51 km®/year.

Until recently, there were 15 reservoirs on the tributaries to the Ili
(Kash, Kunes, Tekes) in China, and some 40 additional small res-
ervoirs were planned. In Kazakhstan, the flow is regulated at the
Kapchagai Reservoir, which is used for irrigation, drinking water
supply, and hydropower production. A number of smaller hy-
dropower stations operate on the tributaries. Water is transferred
from the Ili Basin to the Tarim and Karamay Basins in China.

Pressures and transboundary impacts
The main pressure factors include irrigated agriculture (with a
low water efficiency), animal husbandry, industry (mining, man-

Total water withdrawal and withdrawals by sector in the Ili Basin
Total withdrawal

ufacturing and refining), and urbanization. Flow regulation ad-
versely affects vegetation and the riverine ecosystem in general
(see the assessment of the Ili delta for more details).

Status

The water pollution index, after a high value in 2001 (4.01,
water quality class 4, “polluted”), decreased, indicating some
improvement of the quality, and the index value has since var-
ied between 2.14 and 2.70.

Responses

A Kazakh-Chinese joint commission operates to address issues
concerning cooperation in use and protection of transbound-
ary waters, on the basis of the 2001 bilateral agreement. Co-
operation was originally mostly focused on hydrological data
exchange. The recent signature in 2011 of an agreement on the
protection of the water quality of transboundary rivers marks
a positive development and the expansion of the cooperation.

At present, there is no approved Integrated River Basin Man-
agement Plan on the Ili-Balkhash Basin.

Trends

A further increase of withdrawals, as planned by China, will ex-
ert higher pressure on the vulnerable ecosystem of the Ili delta
and Lake Balkhash. During the hydrological observation his-
tory, natural fluctuation has also resulted in water scarce periods

(e.g. the 1990s).”? Nevertheless, the withdrawals importantly
affect the level of Lake Balkhash.

Forest cover tends to decrease, and loss of pastures through land
degradation is a concern.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Kazakhstan 2006 2917 85.5 9.4 37 - 14

20107 3064 85.2 7.95 34 - 345
China N/A N/A N/A N/A N/A N/A N/A

“The figures from Kazakhstan for 2010 are estimates.

Water quality classification in the lli Basin

. . Water pollution index? — water quality classification
Location of observation %

in the Tobol Basin

2008

2009

Parameters exceeding MAC

Multiplier of MAC exceedence

I1i, Dobunj station 2.70;“moderately 2.14;"moderately copper (2+) 7.13

(downstream from polluted” (class 3) polluted” (class 3)

the border with China) total iron 3.12

Tekes, Tekes station 1.89; “moderately 1.73;“moderately copper (2+) 5.28
polluted” (class 3) polluted” (class 3) total iron 253

Korgas, Baskunshy station 1.83; “moderately 1.19; “moderately copper (2+) 4.42
polluted” (class 3) polluted” (class 3)

Karkara, at the foot of the 1.45; “moderately 1.68; “moderately copper (2+) 1.68

mountains

polluted” (class 3)

polluted” (class 3)

“The water pollution index is defined on the basis of the ratios of measured values and the maximum allowable concentration (MAC) of the water-quality determinands.
Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.

¥ Based on information provided by Kazakhstan and the First Assessment.
40In Kazakhstan the river is known as Ile.
“1In Kazakhstan the river is known as Kunges.

“2Dostai, Zh. D. Management of the Hydroecosystem of Lake Balkhash Basin. Institute of Geography, Almaty. 2009.
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ZHARKENT AQUIFER (NO. 32)

Kazakhstan China

Does not correspond to any of the described model aquifer types (see Figure 5); intergranular/multilayered, unconfined and confined aquifer in the Kopa-Ili

intermountain artesian basin; Quaternary and Paleogene aquifer layers, underlain by Cretaceous-Palaeogene deposits; sand, gravel, pebbles, sandy loam;

groundwater flow direction from both South to North and from North to South; links with surface waters range from strong to weak.

Border length (km) 115 N/A
Area (km?) 12080 N/A
Renewable groundwater resource (m?/d) 3.672 x 10 N/A
Thickness: mean, max (m) 1300,2830 N/A
Groundwater uses and functions In 2009, groundwater abstraction about 3.52 x 106 m?/ N/A
year; 50% for agricultural use, 50% for other uses.
Pressure factors Abstraction is substantially less than exploitable N/A
groundwater resources. No problems present.
Groundwater management measures Early warning and (regular) surveillance N/A
monitoring need to be set up.
FIGURE 5: Sketches of the Zharkent aquifer (No. 32) showing the aquifer in the foothills of the Dzhungaria in the northern part, where infiltrating surface water
recharges the aquifer. The upper aquifer horizon is unconfined, and the lower aquifers lies at considerable depth (provided by Kazakhstan)
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TEKES AQUIFER (NO. 33)
Kazakhstan China

Does not correspond to any of the described model aquifer types (see Figure 6); intergranular/multilayered, unconfined and confined aquifer in an intermountain
artesian basin; boulders, pebbles, sand and gravel, with interbedded clays; groundwater flow direction from Kazakhstan (west) to China (east); strong links with

surface waters.

Border length (km) 70 N/A

Area (km?) 1876 N/A

Thickness: mean, max (m) 25,50 N/A

Renewable groundwater resource (m*/d) ~25600

Pressure factors Abstraction is substantially less than exploitable N/A
groundwater resources. No problems present.

Groundwater management measures Early warning and (reqular) surveillance N/A

monitoring are needed.

—

FIGURE 6: Sketch showing a part of the Tekes aquifer (No. 33) at Naryngolsky

groundwater abstraction site (provided by Kazakhstan)
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ILI DELTA — BALKHASH LAKE*

General description of the wetland

Where the Ili discharges into Lake Balkhash, it forms a vast and
species-rich delta. Lake Balkhash is among the largest lakes in
Asia, covering 16,400 km?, with the Ili River being its major
freshwater source. Most of the sedimentation of suspended par-
ticles occurs in the Kapchagai Reservoir, resulting in enhanced
water quality and clarity downstream. Balkhash Lake itself is
divided into two distinct parts, with a western part containing
fresh water, and an eastern part containing saline water. There are
43 islands within the lake, but the decrease in water inflow will
result in the increase of the number of islands. The major city in
the area, Balkhash, has 66,000 inhabitants. The evaporation rate
within the delta is quite high.

Main wetland ecosystem services

Different species of fish and invertebrates have been introduced
into the lake for the purpose of fishing and aquaculture, which
constitute highly important economic sectors. The delta is also
used for agriculture, mainly cotton. The water of the Western part
of the lake (freshwater) is used for industrial purposes and as drink-
ing water. Moreover, the water of the Ili is already being used for
irrigation and freshwater supply along the course of the river, as
well as for hydropower production before it reaches the delta. The
importance of the area for tourism is increasing. There are several
guest-houses, resorts and spas around the lake. Additionally, rec-
reational fishing such as “catch and release” fishing has become
more popular.

Cultural values of the wetland area

The Ili delta has archaeological significance, with 10,000 graves
and historic settlements which date back to the 5th — 3rd century
B.C. Many different tribes and peoples have lived in this region.
Additionally, rock paintings and Buddhist inscriptions can be
found dating back to the 8th to the 12th century.

Biodiversity values of the wetland area

Since the 1970s, the rich biodiversity of the delta started to
decrease, mainly due to the decrease in water level and the ac-
companying deterioration of water quality which resulted in
the reduction of wetland area and riparian forest. Most of the
remaining riparian forest is composed of poplar species. Other
plants surrounding the lake include common reed, elephant
grass, tule species, and the endemic species of bulrush. Moreover,
several species of pondweed occur. The delta still supports major
populations of Pelicans, such as the Dalmatian Pelican and Great
White Pelican, as well as approximately 120 additional types of
birds, including spoonbills, whoopers and ernes.

Pressure factors and transboundary impacts

Small changes within the river system directly affect the condi-
tions of the river delta, making the delta ecosystem quite sensitive
in terms of anthropogenic influences. The major pressure factor
is the disruption of the natural flow regime, mainly due to the
construction of Kapchagai reservoir in 1969, together with the
continuous increase of water demand and the accompanying di-
version of water in Kazakhstan and China (resulting in a decrease
of flow). This has contributed to a process of degradation of the
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delta ecosystem which resulted in the reduction of lake surface
area, the transformation of smaller lakes into marshland, and the
siltation of smaller river arms. Climate change may also further
contribute to a changing hydrology.

The changes in hydrological conditions result in turn in changes
in the abundance of plant species. Hydrophilic species are being
replaced by species characteristic for arid zones. Moreover, the
delta is negatively affected by an inappropriate choice of agricul-
tural crops, as well as by fish species such as pikeperch or catfish.
Underlying these factors are socio-political conflicts of interest
between different stakeholders such as hydropower station opera-
tors, fish farmers, and hunters. Additionally, the water quality is
affected by discharges from agricultural and industrial processes
(such as mining and ore processing), as well as from municipal
sewage systems and highly mineralized groundwater. Emissions
from mining and ore processing also affect the integrity of the
ecosystem.

Plans by China to further increase its withdrawal of water for
irrigation purposes will put even higher pressure on this sensi-
tive ecosystem. Thus, a sustainable transboundary water man-
agement strategy is urgently needed for this region to avoid a
scenario similar to the Aral Sea crisis.

Transboundary wetland management

Although a resolution containing suggestions of how to improve
the management of the Balkhash Lake Basin has been adopted
at the international “Balkhash 2000” conference, a management
plan for the area does not exist. However, some positive develop-
ments include the declaration of Kazakhmys, a large copper pro-
ducing company located close to the lake, that it would reduce its
emissions by 80-90%. Additionally, a moratorium on the further
filling of Kapchagai Reservoir has decreased the environmental
impacts on the delta. Bilateral dialogue between China and Ka-
zakhstan exists. The Government of Kazakhstan, for instance,
has proposed to decrease the price of Kazakh products sold to
China, if China reduces its take of water from Ili River in return.
However, China has not accepted.

The future protection of this wetland under international regula-
tions, such as the Ramsar Convention, could be an important step
towards a more sustainable management of the delta, and the con-
servation of its ecosystem services, as well as its biodiversity.

43 Sources: Hawksworth, D.L., Bull, A.T. (eds.). Marine, Freshwater, and Wetlands Biodiversity. Topics in Biodiversity and Conservation. Springer, Dordrecht. 2006;
Morimoto, Y., Horikawa, M., Natuhara, Y. Habitat Analysis of Pelicans as an Indicator of Integrity of the Arid Ecosystems of Central Asia; Petr, T. Lake Balkhash,
Kazakhstan.International Journal Salt Lake Res. 1, 21-46. 1992; Integrative and sustainability-oriented water management: potential for cooperation between Germany
and Central Asia (in German). Gabler, Wiesbaden. 2009; Kezer, K., Matsuyama, H., Decrease of river run-off in the Lake Balkhash basin in Central Asia. Hydrological

Processes. 2006.
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MURGAB RIVER BASIN*

The basin of the 852-km long Murgab River is shared by Af-
ghanistan and Turkmenistan. The river originates in Afghani-
stan at about 2,600 m a.s.l., and disappears into a desert sink
in Kara Kum in Turkmenistan. The Abikajsar River is a major
transboundary tributary. Other transboundary tributaries are
the Gulrom, Khash and Kushan. The total basin area is ap-
proximately 46,880 km?.

The long-term mean discharge of the river in Turkmenistan is
1,657 x 10° m®/year. In the part of the basin that is Afghani-
stan’s territory, the run-off is 1,480 x10° m>®/year.

Agriculture is the predominant water user in the Murgab Ba-
sin, feeding many irrigation channels. Some 80% of the popu-
lation in the basin in Afghanistan live from agriculture. The
bad conditions of the irrigation and water supply infrastruc-
ture are a problem in Afghanistan. The efficiency of irrigation
networks is estimated to be from 25 to 30%. However, the
country has started to rehabilitate its irrigation infrastructure.

An increase of organic pollution has been observed in the past
few years.

TEJEN/HARIRUD RIVER BASIN®

Afghanistan, the Islamic Republic of Iran, and Turkmenistan
share the basin of the 1,124-km long Tejen/Harirud* River.
The river originates in the high mountains in Afghanistan.
The Karukh is a major transboundary tributary.

Basin of the Harirud/Tejen River

Country Area in the country (km?) Country’s share %
Afghanistan 39300 39.5
Iran 49 264 43.7
Turkmenistan 23640 20.9
Total 112 204

Sources: Ministry of Nature Protection of Turkmenistan, Ministry of Energy and Water of Afghanistan,
Ministry of Energy (Water and Electricity) of the Islamic Republic of Iran, East West Institute (Making
the most of Afghanistan’s River Basins opportunities for more cooperation, 2010).

Country to which
the information refers

(country also
sharing the aquifer)

Area (km?) Mean thickness (m) Max thickness (m)

Hydrology and hydrogeology

In the Iranian part of the basin, surface water resources for
the whole basin are estimated at 535 x10° m®/year (average for
the years 1950 to 2007), and groundwater resources at 2,547
x10° m*/year. These represent 874 m>/year/capita. There is no
permanent flow in the river, only seasonal.

Only the Sarakhs sub-basin in the border area has been studied;
the rest of the basin is considered to have low transboundary
groundwater potential (impermeable formations). Karstic aq-
uifers may have some potential, but would need to be studied.

In Iran, in the Karat, Taybad, Torbat-e-jam, Janatabad and
Aghdarband aquifers there is an extreme water deficit and wa-
ter withdrawal from the aquifers is forbidden.

Pressures and status

The Tejen/Harirud River is important to Afghanistan, not
only because of its economic significance in Herat Province,
but also due to its political importance as the border between
Afghanistan and the Islamic Republic of Iran. In the Islamic
Republic of Iran, the river is important for regional develop-
ment in all sectors, and is vital for supplying water to the
eastern part of Khorasan Razavi Province.

The total irrigable land area in Afghanistan’s part of the basin
is 100,000 ha, but, due to the limited water availability, only
40,000 ha is being irrigated. Irrigated cropland (both by sur-
face waters and groundwaters) makes up 292,920 ha in the
Islamic Republic of Iran, representing 20% of the country’s
share of the basin. Irrigation return waters affect water quality.

In Afghanistan, about 90% of the irrigation systems are tra-
ditional, and the irrigation network’s efficiency is estimated
at 25-30%. At the same time, insufficiency of water for ir-
rigation is experienced both in Afghanistan and the Islamic
Republic of Iran. The Shirtappeh diversion dam between Iran
and Turkmenistan is under construction to supply water to
agricultural areas around Sarakhs in both countries.

Water scarcity also affects forests.

Link with
surface water

Dominant
flow direction

Karat aquifer (no. 34) Islamic Republic of Iran 350 65 N/A towards medium
(Afghanistan) Afghanistan

Taybad aquifer (No. 35) Islamic Republic of Iran 896 60 250 towards medium
(Afghanistan) Afghanistan

Torbat-e-jam aquifer (No. 36) Islamic Republic of Iran 2142 65 300 towards weak
(Afghanistan) Afghanistan

Janatabad aquifer (No. 37) Islamic Republic of 350 35 N/A towards medium
Iran (Afghanistan, Afghanistan,
Turkmenistan) Turkmenistan

Aghdarband aquifer (No. 38) Islamic Republic of Iran 100 30 N/A towards weak
(Turkmenistan) Turkmenistan

Sarakhas aquifer (No. 39)¢ Islamic Republic of Iran 710 45 130 towards strong

(Turkmenistan)

Turkmenistan

Notes: All the aquifers in the table are of Type 3, alluvial and Quaternary in age. In the Islamic Republic of Iran , in the Karat, Taybad, Torbat-e-jam, Janatabad and Aghdarband aquifers there is an extreme water deficit and water
withdrawal from the aquifers is forbidden. Groundwater supports ecosystems and agriculture, maintains base flow and springs, and prevents land subsidence.
a According to a water balance study in the Islamic Republic of Iran, the Sarakhas aquifer is estimated to recharge by about 110 x 106 m3/year, mostly from the Tejen/Harirud River.

Source: Islamic Republic of Iran.

“Based on information provided by Afghanistan and on the First Assessment.

“Based on information provided by the Islamic Republic of Iran and the First Assessment.
“The river is called Harirud in Iran and Tejen in Turkmenistan. It is also known as the Tedshen and the Gerirud.

4 According to a water balance study in the Islamic Republic of Iran.
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The heavy abstraction of scarce groundwater resources has
a local and moderate importance in the Islamic Republic of
Iran. Some 255 x 10° m?/year is estimated to be abstracted
from the Sarakhas aquifer (No. 39). Salinity of groundwater
has become a problem.

In the Iranian part of the Tejen/Harirud sub-basin, surface
waters are mainly withdrawn for agriculture and urban use.
Total water withdrawal in Iran is 2,894 x10° m?®/year, of
which 88 % is for agriculture, 11% for domestic use and 1%
for industry.

Because of urbanization and population increase, water is
threatened by pollution, including pollution by heavy met-
als. Such risks might be further aggravated by growing water
scarcity. There are dump sites near Mashhad, but these are
controlled. Industrial wastewater discharges pollute water lo-
cally (but severely) in the Kashaf Rud, a branch of Harirud
north of Mashhad. The industry sector is expected to develop
in the Iranian part.

Flooding causes damage to settlements and agricultural land,
displacing people. Afghanistan lacks infrastructure for con-
trolling the river flow.

At present, wastewater is insufficiently treated, with a local and
moderate impact on water resources, but the Islamic Republic
of Iran foresees that settlements will be connected to wastewater
treatment plants in the future.

The city of Mashad is an important holy place, and is visited
by more than 20 million people each year from the Islamic
Republic of Iran and other countries, which also puts pressure
on water resources.

The above pressures generate problems of organic pollution,
bacterial pollution, eutrophication, and pollution by hazard-
ous substances.

Transboundary cooperation and responses

Turkmenistan has succeeded to the agreements on the Tejen/
Harirud signed by the Soviet Union with Iran (1921 and 1926).
On the basis of a new agreement signed in 1999, the Dosti*®
(Friendship) Dam was completed in 2005 (reservoir volume
1,250 x 10° m®), mainly to better satisfy agricultural water de-
mand. In accordance with the bilateral agreement, the reservoir’s

water resources are equally shared, with each country being enti-
tled to 535x 10° m*/year.

Two treatment plants were constructed in Mashhad in the Is-
lamic Republic of Iran for treatment of urban wastewaters.

The Islamic Republic of Iran reports that in line with the Long-
Term Development Strategies for Iran’s Water Resources,* which
refers to the necessity of coordination between different sectors,
application of the principles of Integrated Water Resources Man-
agement is also striven for in the Harirud River Basin. Eight
water user cooperatives, with 3,256 water right holders in total,
have been established in Iran.

Afghanistan has not signed an agreement with its downstream
riparian countries. Iran underlines the importance of signing a
trilateral agreement and establishing basin-wide transboundary
cooperation.

Trends

An increase of 1.8 to 2.35 °C in the mean temperature is predicted
in the Islamic Republic of Iran for the Mashhad plain by 2050,
and a probable increase of temperature in Sarakhs (main basin).
This is expected to change the seasonal flow, evaporation, and
also the quantity and quality of surface water and groundwater.
River discharge distribution and occurrence of extreme events is
predicted to be severely impacted, with implications on hydromor-
phology. Groundwater level has decreased severely, and this trend
is expected to continue, accompanied by deterioration of ground-
water quality. Agricultural water requirements are expected to be
considerably affected, as is land use and cropping patterns.

4 The dam/reservoir is known as Dostluk in Turkmenistan.

4 Deputy Minister for Water Affairs, Ministry of Energy. Iran Water resources Management Company, Tehran. 2003.
%0 Source: Dr. Alizadeh, 2010, “Comparison of Climate Change Scenarios and GCM Models for Kashafrood Basin of Iran” (in Persian), University of Ferdousi,

Mashhad, the Islamic Republic of Iran.



CHAPTER 4
DRAINAGE

BASIN OF THE
CASPIAN SEA

This chapter deals with the assessment of transboundary rivers, lakes and groundwaters,
as well as selected Ramsar Sites and other wetlands of transboundary importance,
which are located in the basin of the Caspian Sea.

Assessed transhoundary waters in the drainage basin of the Caspian Sea

Transhoundary groundwaters Ramsar Sites/wetlands of
Basin/sub-basin(s) Recipient Riparian countries |  Lakes in the basin within the basin transhoundary importance
Ural/Zaiyk (aspian Sea Kz, RU South-Pred-Ural, Pre-Caspian,
Syrt (KZ, RU)
Atrek/Atrak (aspian Sea IR, TM Gomishan Lagoon (IR, TM)
Kura (CaspianSea  AM, AZ GE, IR, TR Lake Jandari,Lake Kura (AZ, GE) Wetlands of Javakheti Region
Kartsakhi/Aktas Goli
— lori/Gabirri Kura AZ,GE lori/Gabirri (AZ, GE)
— Alazani/Ganyh Kura AZ, GE Alazan-Agrichay (AZ, GE)
— Agstev/Agstafachai Kura AM, AZ Agstev-Akstafa/Tavush-Tovuz
(AM, AZ)
— Potskhovi/Posof Kura GE, TR
— Ktsia-Khrami Kura AM, AZ, GE Ktsia-Khrami (AZ, GE)
——Debed/Debeda Ktsia-Khrami AM, GE Debed (AM, GE)
— Aras/Araks Kura AM,AZ, IR, TR Araks Govsaghynyn  Nakhichevan/Larijan and Djebrail  Flood-plain marshes and fishponds
Reservoir (AZ,IR) in the Araks/Aras River valley
(AM, AZ, IR, TR)
— — Akhuryan/Arpacay Aras/Araks AM, TR Akhuryan/Arpacay Leninak-Shiraks (AM, TR)
Reservoir
——Arpa Aras/Araks AM, AZ Herher, Malishkin and Jermuk
(AM, AZ)
— —Vorotan/Bargushad Aras/Araks AM, AZ Vorotan-Akora (AM, AZ)
——Voghji/Ohchu Aras/Araks AM, AZ
— —Sarisu/Sari Su Aras/Araks TR, IR
Astarachay (aspian Sea AZ IR
Samur (aspian Sea AZ,RU Samur (AZ, RU)
Sulak (aspian Sea GE,RU Sulak Aquifer (GE, RU)
— Andis-Koisu Sulak GE,RU
Terek (aspian Sea GE,RU Terek aquifer (GE, RU)
Malyi Uzen/Saryozen ~ Kamysh-Samarsk Kz, RU Lakes of Pre-Caspian (KZ, RU)
Lakes Kamysh-Samarsk
Bolshoy Uzen/Karaozen ~ Kamysh-Samarsk Kz, RU Pre-Caspian (KZ, RU)

Lakes
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Long-term mean annual flow (km®) of rivers discharging to the Caspian Sea

River, Station,

Kura, Surra,
1930-1987

Ural, Kushum,
1915-1988

Terek, Vladikavkaz
(Ordzhonikidze),1965-1987

Malyi Uzen, Aleksashkino,
1965-1970

Hydrology and hydrogeology

The right bank tributaries, which originate
in the more elevated Ural-Tau, the Malyi and
Bolshoy Kizil and Sakmara, have an impor-
tant role in feeding the flow of the Ural/Zai-
yk. Towards the south, run-off significantly
decreases, with increased aridity.

Surface water resources in the Russian part
of the basin are estimated to amount to some
10.6 km®/year (based on observation during
the period from 1958 to 2009).°

Source: GRDC, Koblenz.

URAL RIVER BASIN'

The basin of the 2,428-km long Ural/Zaiyk® River is shared by
Kazakhstan and the Russian Federation. Geographically, the ba-
sin is shaped by the Ural-Tau ridge (elevation commonly 700-900
m a.s.l.), the Zilairskoe plateau (elevation commonly 500-600 m
a.s.l.) and the Obschiy Syrt (elevation mostly 200-300 m a.s.L.).

The Ilek, Or, Kigach, Khobda, Urta-Burtya, and the Chagan are

transboundary tributaries.

Basin of the Ural River

Country Area in the country (km?) Country’s share (%)
Russian Federation 83200 36
Kazakhstan 147 800 64
Total 231000

Note: Other sources report a size of the basin ranging from 231,000 km? to 311,000 km?.

SOUTH-PRED-URAL AQUIFER (NO. 40)

In Kazakhstan’s part of the basin, surface wa-
ter resources are estimated at 12.8 km?/year
(with 4.1 km?®/year estimated generated within the borders of
Kazakhstan and 8.7 km?®/year flowing from the Russian Fed-
eration). Groundwater resources are estimated at 1.03 km?3/
year. These add up to a total of 13.83 km?/year, which equals
6,612 m3/year/capita.

FIGURE1: Conceptual sketch of the South-Pred-Ural aquifer (No. 40) (provided
by Kazakhstan)

Y Y Yru't ik’
___________________ - b Sl
e -
A T T T T T T ——— - [ [
o e [ e ———— :
aQ saturated zone I
K, ,als confined aquifer |
~ ~ aquidude  ~ | ~
J confined aquifer X
~ ~ aquiclude ~ ~
P-T confined aquifer X

Kazakhstan Russian Federation

Sand and gravel; intergranular/multilayered, partly confined and partly unconfined; groundwater flow from the Russian Federation (north-east) to Kazakhstan

(south-west); weak links with surface waters.

Border length (km) 106 N/A
Area (km?) 9512 N/A
Renewable groundwater resource (m’/d) 777534 N/A
Thickness: mean, max (m) 75,200 N/A
Groundwater uses and functions 809% for household water, 20% for technical purposes. N/A
Pressure factors Groundwater abstraction is significantly N/A
smaller than exploitable resources.
Groundwater management measures Surveillance and early warning monitoring is needed. N/A

PRE-CASPIAN AQUIFER (NO. 41)

Kazakhstan Russian Federation

Medium- to fine-grained sands; groundwater flow from the Russian Federation (north) to Kazakhstan (south) or along the border; medium links with surface waters.
The aquifer extends to the Malyi Uzen/Saryozen and Bolshoy Uzen/Karaozen Basins.

Border length (km) 1680 N/A
Area (km?) 75000 N/A
Thickness: mean, max (m) 21,42 N/A
Groundwater management measures Development of the groundwater requires agreement N/A

and sharing of resources between the countries.

!Based on information from Kazakhstan, the Russian Federation and the First Assessment.
2The river is known as Ural in the Russian Federation and as Zaiyk in Kazakhstan.
3 Source: Committee on Water Resources of the Orenburg oblast, the Russian Federation.
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SYRT AQUIFER (NO. 42)

Kazakhstan Russian Federation

Quaternary gravel, pebbles, and sand, Cretaceous chalk; groundwater flow from the Russian Federation (north-east) to Kazakhstan (south-west); medium links with

surface waters.

Border length (km) 212 N/A
Area (km?) 2410 N/A
Renewable groundwater resource (m’/d) 198720 N/A
Thickness: mean, max (m) 50, 100 N/A
Pressure factors Abstraction of groundwater is insignificant. N/A
Groundwater management measures Surveillance and early warning monitoring is needed. N/A

FIGURE 2: Conceptual sketch of the Pre-Caspian aquifer (No. 41) (provided by
Kazakhstan)
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FIGURE 3: Conceptual sketch of the Syrt aquifer (No. 42) (provided by Kazakhstan)

Pressures

The main pressure factors in the basin are industry (especially
in Magnitogorsk and the Orenburg oblast) and discharges of
municipal wastewaters (the cities of Uralsk and Atyrau). Spring
flooding and run-off in general mobilizes pollutants, among
them oil products from oil extraction sites on the Caspian coast
(Tengiz, Prorva, Martyshi, Kalamkas, Karazhmbas). In addition
to oil products, phenols and heavy metals are principal pollutants
in the Ural/Zaiyk Basin.

Status

The total concentration of dissolved solids of the Ural/Zaiyk
River at the Yanvartsevo monitoring station was on average 848
mg/l in 2009. According to the water quality classification of Ka-
zakhstan, water quality was classified as “moderately polluted”
(class 3). At Uralsk, some 65 km downstream, the water pol-

|
v v v v v | v lution index was largely in the 1.18-1.68 (moderately polluted)
_________________ | range in the period from 1994 to 2004, even though water qual-
| A ————t———— . . . « 0. .
- — | ______ - ity appeared to deteriorate (classified as “polluted”, i.e. class 4) in
aQ safurafedzone™ — — — — ¢ — — — — _ the late 1990 and in the beginning of the 2000s.
P ] t
' confined aquifer |
. Trends
~ ~ aquicdude  ~~ | ~ Kazakhstan predicts water withdrawal from the Ural/Zaiyk to in-
K, ) X crease by almost 70% by 2020, compared with the level in 2006.
confined aquifer | . . . . .
I Withdrawal for agriculture is expected to increase relatively, and
~ ~ aquiclude iy ; — the percentage share of withdrawals for other uses is expected to
. decrease.
Total water withdrawal and withdrawals by sector in the Ural/Zaiyk Basin
Total withdrawal
Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Russian Federation 2009 16507 N/A N/A N/A N/A N/A
Kazakhstan 2006 1429 49.9 14.9 33.8 = 14
2020° 2406 64.8 10.0 243 - 0.9

“For Orenburg oblast.
® Forecast.

Water quality classification in the Ural/Zaiyk Basin

Location of observation

Water pollution index” — water quality dassification

in the Ural Basin 2008 2009

Parameters exceeding MAC

Multiplier of MAC exceedence

Ural/Zaiyk River, station 1.25; “moderately 1.67; "moderately total iron 3.16

Yanvartsevo polluted” (class 3) polluted” (class 3) ammonium nitrogen 225
(on the Russian- - :

Kazakhstan border) Chromium (+6) 1.75

phenols 1.19

Chagan tributary, station 1.35, “moderately 1.26, “moderately BOD, 2.25

at the village of Kamennyi polluted” (class 3) polluted” (class 3) phenols 140

sulphates 1.27

total iron 1.10

“ The water pollution index is defined on the basis of the ratios of measured values and the maximum allowable concentration of specific water-quality determinants.

Source: Kazhydromet, Ministry of Environmental Protection of Kazakhstan.
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ATREK/ATRAK RIVER BASIN*

The basin of the 530-km long®> Atrek/Atrak River® is shared by
the Islamic Republic of Iran and Turkmenistan. It has its source
in the Islamic Republic of Iran, forms for some length the border
between the riparian countries, and discharges to the Caspian Sea.

The Sombar is a transboundary tributary (length about 35 km).

Basin of the Atrek/Atrak River

Country Areaiin the country (km?) Country’s share (%)
Islamic 26 500 79.1
Republic of Iran

Turkmenistan 7000 20.9
Total 33500

Source: Ministry of Energy of the Islamic Republic of Iran.

Hydrology and hydrogeology

In the Iranian part of the river basin, all internally-generated
water resources are estimated to amount 1,263 x 10° m?/year.
Of this amount, surface water resources make up an estimated
958 x 10° m*/year, and groundwater resources 30° x 10° m>®/year
(both values are averages for the years 1972-2007). Total water
resources per capita in the basin are 1,368 m*/year.

The long-term mean annual discharge of the river in Turkmeni-
stan is approximately 100 x 10° m>.

There are some aquifers in the Iranian (upstream) part of the
basin — used mainly for agriculture — which are recharged
by precipitation and return flows, and feed the Atrek/Atrak as
baseflow. According to the Islamic Republic of Iran, there are no
transboundary aquifers to speak of.

Pressures

In the Iranian part of the river basin, most of the water used
(90%) is for agriculture, but only 25% of fertile land is irri-
gated, due to a shortage of water resources. Floods, high sedi-
ment load (especially in the Sombar tributary) and riverbank
alterations are the other main pressures in the basin, which
are assessed as widespread and severe by the Islamic Republic
of Iran. Wastewaters are treated only in some big cities, and
waste management — despite being controlled — is also in-
sufficient; these factors are considered local and moderate in
impact. Some illegal groundwater abstraction occurs. Return
flows from the irrigated land affect the river’s water quality,
resulting in high concentrations of mineral salts.

Status, transboundary cooperation and responses

The most significant factors affecting the quantity and/or quality
of surface water and groundwater resources are pollution from
agriculture, flooding, and drought, as well as erosion and ac-
cumulation of sediments. Local problems include groundwater

Total water withdrawal and withdrawals by sector in the Atrek/Atrak Basin
Total withdrawal

level decline, natural background pollution, municipal and in-
dustrial pollution, viruses and bacteria from inefficiently treated
wastewater. Because of the poor water quality, especially down-
stream, water for drinking has to be supplied from another basin.

Efforts are on-going in the Islamic Republic of Iran to improve
irrigation efficiency by developing the irrigation network and
wastewater treatment, as well as to limit groundwater abstraction
and control pollution.

Following a bilateral agreement with Turkmenistan dating from
the time of the Soviet Union, the Atrek/Atrak River’s water re-
sources are equally shared between the Islamic Republic of Iran
and Turkmenistan. There is a need for a new agreement to provide
an institutional framework for transboundary cooperation in the
current situation. Related to river training,” the Islamic Republic
of Iran and Turkmenistan have held joint meetings and continue
their projects. Some agreements have also been made about river
management and dredging of the main Atrek/Atrak River. The
riparian countries have a joint hydrometrical monitoring pro-
gramme. Water quality and sediment monitoring are lacking.

Trends

Some decreasing trends in precipitation and discharge have been
observed in the Islamic Republic of Iran, but a lack of data limits
assessing whether it is due to climate change or related to peri-
odic events.

The Islamic Republic of Iran reports that a comprehensive wa-
ter management plan for the Atrek/Atrak River Basin is under
preparation.

A number of needs are indicated by the Islamic Republic of Iran
related to transboundary cooperation: joint bodies should be cre-
ated between the two countries; hydroclimatological monitoring
stations and data exchange should be set up; the Atrek/Atrak
main river should be mapped at large scale; and, a joint study on
river basin management and river engineering should be carried
out, with implementation of erosion and sediment control in the
upstream part of the basin.

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Islamic Republic 2009 1264 92 5 5 N/A N/A
of Iran

2020° 1118 10 10 8 N/A N/A
Turkmenistan N/A N/A N/A N/A N/A N/A N/A

“ Forecast figures.

“Based on information from the Islamic Republic of Iran and the First Assessment.

*With its tributaries, the river is 635 km long.

®The river is known as the Atrek in Turkmenistan, and as the Atrak in the Islamic Republic of Iran.
7 River training refers to engineering river-works that are built in order to direct the flow.
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GOMISHAN LAGOON?®

General description of the wetland

The Gomishan Lagoon is a natural coastal lagoon located at
the south-eastern coast of the Caspian Sea in the province
of Golestan in the Islamic Republic of Iran, with an area of
nearly 17,700 ha. It is part of two river basins, the Atrek/
Atrak and the Gorgan. However, these rivers do not play a
major role in the lagoon’s water supply. The central part of the
wetland is covered by saltmarsh vegetation as well as flats of
glasswort species, interspersed with pickle-weed and sarsazan
grasses which are flooded seasonally. To the east of the lagoon,
the natural grasslands have mainly been converted into arable
land, namely wheat and cotton production, while the west of
the lagoon features coastal dunes. The northern part of the
lagoon borders the Turkmen Steppe plains. The lagoon is a
typical example of a “Coastal Permanent Brackish Lagoon”
with an average depth of one meter. The average elevation of
the wetland is the same as the Caspian Sea, nearly 27 m below
sea level. It mainly consists of silty and sandy sediments. Aver-
age annual rainfall in the area is 431 mm.

Main wetland ecosystem services

The lagoon contributes to the stabilization of the shoreline,
and plays a small role in terms of sediment trapping and coast-
al flood prevention. It supports fish and great water birds, as
well as the local population (approximately 40,000 people),
who use the lagoon for fishing and hunting, while the vast
eastern flood plain of the wetland is mainly used for livestock
grazing (mostly sheep and goats), as well as for wheat and cot-
ton growing.

Cultural values of the wetland area

Due to the lack of fertile soil and sufficient fresh water in the
region, people are dependent on fishing, as well as shooting
waterfowl from the lagoon. The most important fish species is
the Caspian Roach, which migrates into the lagoon from the
Caspian Sea during winter and spring seasons.

Biodiversity values of the wetland area

The wetland supports 81 species of water birds, including
threatened species such as the Dalmatian Pelican (Vulnerable)
and the Sociable lapwing (Ciritically Endangered) (according

to IUCN’s Red List of threatened species). It regularly sup-
ports more than 20,000 water birds, and also supports 1% of
the global population of 20 species of water birds, and is an

important source of food for 15 fish species. The Common
Roach fish sub-species depends on the wetland as an impor-
tant part of its migratory path. A few mammal species are also
supported, including the Caspian Seal, which is listed as being
endangered according to IUCN’s Red List. Reptile species in-
clude turtles, lizards and snakes. In terms of flora, the wetland
supports 17 species of macrophytes.

Pressure factors and transboundary impacts

The most important factor, which has the potential to have
a detrimental effect on the natural ecological character of the
wetland, is the Caspian Sea’s fluctuations in water level, caus-
ing the lagoon’s shoreline to change. In 1978, when the Sea
surface was at its lowest level, the large Gomishan Lagoon
of today consisted only of a chain of narrow, small lagoons
behind the Caspian Sea beach. Moreover, due to the Caspian
Sea’s connection to the lagoon — with only a narrow sandy
barrier separating the two — all the exotic species introduced
to the former may affect the site. The most important adverse
human activities in the area are excessive disturbance through
hunting of waterfowl and fishing. Overgrazing and agriculture
are additional pressure factors.

Transboundary wetland management

Most of the northern half of the wetland is a “no-hunting
and no-fishing zone”. Up until recently, neither a manage-
ment plan, nor any transboundary cooperation on the wet-
land existed. However, there has been some bilateral coopera-
tion for determination of the border along the lagoon between
the Islamic Republic of Iran and the Soviet Union, as well as
between the Islamic Republic of Iran and Turkmenistan.

8 Ramsar Information Sheet (http://www.wetlands.org/rsis/); BirdLife International. Important Bird Areas factsheet: Gomishan marshes and Turkoman steppes. 2010.
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KURA RIVER BASIN’

The basin of the river Kura is shared by Armenia, Azerbaijan,
Georgia, the Islamic Republic of Iran and Turkey."” The 1,515
km long river has its source in Turkey on the north slope of the

Allahuekber Mountains Range at the height of 3,068 m as.L.,
and discharges to the Caspian Sea.

The basin has a pronounced mountainous and highland charac-
ter in Turkey, with an elevation between 1,300-3,068 m a.s.l.,
and an average elevation of 2,184 m a.s.l.

Major transboundary tributaries include the following rivers: the
Araks/Aras, lori/Gabirri, Alazani/Ganyh, Debed/Debeda, Ag-
stev/Agstafachai, Potskhovi/Posof and Ktsia-Khrami.

Basin of the Kura River

Country Area in the country (km?) Country’s share (%)
Armenia 29743 15.8
Azerbaijan 57831 30.7
Georgia 29741 15.8
Islamic Republic 43209 23.0
of Iran

Turkey 27 548° 14.6
Total 188 072

“The figure refers to the total area within the whole Kura-Araks Basin which is Turkey’s territory; the area
within the Kura Basin only is 4,662 km?.

Sources: UNECE Environmental Performance Review (EPR) programme; Ministry of Nature Protection of

Armenia; Ministry of Ecology and Natural Resources of Azerbaijan; Ministry of Environment Protection and

Natural Resources of Georgia; Iranian Ministry of Energy/Deputy of Water and Wastewater Affairs; and Turkey's

General Directorate of State Hydraulic Works.

Spring floods cause damage in some parts of the basin. A
number of reservoirs and dams on the Kura also help with flood
regulation. The Mingechevir Reservoir has improved the situa-
tion regarding flood control in the lowlands of the river.

Pressures

The economy of the Turkish part of the Kura Basin relies on
agriculture and animal husbandry. In Azerbaijan, extensive ar-
eas are under irrigated agriculture (some 745,000 ha, including

The largest protected areas located in the Kura River Basin™

Most important water reservoirs in the Kura River Basin

Full volume  Payload volume

River/tributary Reservoir, country (106 x m?) (106 x m)
Kura Mingachevir (AZ) 15730 4665
Kura Shamkir (AZ) 2677 1425
Aras Aras (AZ) 1350 1150
Aragvi Jhinvali (GE) 520 370
lori Sioni (GE) 325 315
Khrami Khrami (GE) 313 293
Samgori (Thilisi) (GE) 308 155

Agstafa Agstafa AZ) 120 11
Kura Yenikend (AZ) 158 136
Algeti Algeti (GE) 65 60
Kura Barbarinsk (AZ) 62 10
Jandari (GE) 54.28 25.03

Patara Liahvi Zonkari (GE) 403 39
lakublo (GE) 11 10.8

Sources: Azerbaijan, Georgia and UNDP/Sida project Reducing Trans—boundary Degradation of the Kura-Aras
river basin. 2005.

300,000 ha in the Azerbaijani part of the Araks/Aras sub-basin).
In the part of the basin that is Turkey’s territory, nearly one fifth
of irrigable land is irrigated, but the area is increasing, due to land
development projects. Upon completion of Turkey’s Kura Master
Plan, more than 38,000 ha of land will be irrigated. Where the
groundwater table is high and there are problems with drainage, ir-
rigation contributes to soil salinization. Water withdrawal from the
Kura for irrigation occurs mainly downstream from Mingechevir.

Animal stocks have also gradually increased in parallel with irriga-
tion, with manure and fertilizer pollution problems related to agri-
cultural activities in the basin. There is some limited manufactur-
ing activity in Turkey based on agriculture and animal husbandry.

Logging has reduced forested areas, and deforestation and over-
grazing makes areas vulnerable to erosion, resulting in reduced
stability of the ground, and loose sediment making the river wa-
ter turbid. Climatic, topographic and geological conditions also

Protected area Country Coverage (ha)
Sevan National Park including lake Sevan Armenia 150 100
Marakan protected area Islamic Republic of Iran 92715
Agel National Park Azerbaijan 17 924
Kiamaki protected area Islamic Republic of Iran 84400
Agri Mountain National Park Turkey 87380
Arasbaran Biosphere Reserve Islamic Republic of Iran 72 460
Borjomi-Kharagauli National Park Georgia 57963
Shirvan National Park Azerbaijan 54373

Renewable water resources per capita in the Kura Basin per country

Renewable water  Period of observations

Renewable surface water Renewable groundwater  Total renewable water resources per capita used for estimating

resources (km?*/year) resources (km?*/year) resources (km?*/year) (m?/capita/year) water resources

Armenia 4.858 4311 7.769 2.778 1977-2001
Azerbaijan 8.704 5.2 13.9 1913 1953-2008
Georgia 6.438 1.923 8.362 3144 1935-1990
Islamic Republic of Iran N/A N/A N/A N/A N/A
Turkey 1.093 0.040 1.133 10 067 1969-1997

Based on information from Armenia, Azerbaijan, Georgia, the Islamic Republic of Iran, Turkey and the First Assessment.
9The Russian Federation is usually not considered as a basin country, as its territory in the basin is far below 1% of the total basin area.
" Source: Kura-Aras River Basin Transboundary Diagnostic Analysis. Project Reducing Trans—boundary Degradation of the Kura-Aras River Basin. January 2007.
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DISCHARGES, POPULATION AND LAND COVER IN THE KURA RIVER BASIN
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KURA AQUIFER (NO. 43)

Georgia Azerbaijan

Type 2; volcanic rocks of Tertiary and Quaternary age: tuff breccia, mergel, quartz porphury, albitophyre; moderate links with surface water.

Area (km?) 70 N/A

Thickness: mean, max (m) 100, 250 N/A

Groundwater uses and functions Used for drinking water. N/A

Other information A common monitoring programme N/A
seems to be needed .

contribute to erosion. Land and soil degradation are a concern,
such as in the upper part of the basin (Turkey). In addition to
fertile soil wash-out, land degradation also involves salinization,
especially in more arid zones. These are matters for concern in
both Georgia and Azerbaijan. Some stone and aggregate quarries
in Turkey have a degrading effect on the landscape, but at local
scale. Aggregate quarries add to the erosion risk in the riverbed.
Planned dam constructions are expected to influence the flow and

hydromorphology.

Some 11 million people live in the catchment area of the Kura
River!? Urban wastewater discharges pose a risk of surface and
groundwater pollution. For example, in Georgia, municipal waste-
water treatment plants are mostly not in functioning condition.
In rural settlements, there is commonly no sewerage network. In
the Turkish part, the influence of wastewater from settlements is
considered local, but severe.

There are similar risks from controlled and uncontrolled dump-
sites, which are assessed by Turkey as local but severe in influence,
and in the Azerbaijani and Georgian territories are one of the main
factors influencing waters. For example, the controlled dumpsite
Ardahan in Turkey may cause pollution of nearby agricultural land.

Polluting activities also include mining (in Armenia, Georgia and
the Islamic Republic of Iran), metallurgical and chemical indus-
tries. The major pollutants are heavy metals (copper (Cu), zinc
(Zn), cadmium (Cd)) from mining and the leather industry, and
ammonia and nitrates from the fertilizer industry. The waste rock
dumps of Madneuli mine in the village of Kazreti, Georgia, are
reported to have an impact through rainfall flushing metals and
other contaminants from the heaps to the river Mashavera.

The Ceyhan-Thbilisi-Baku oil pipeline traversing the territory of
Georgia in the basin is felt to pose a pollution risk.

The Kura River is the source of drinking water for almost 80% of
the population of Azerbaijan.

The main water users in the Georgian part of the Kura River Basin
are agriculture, industry, municipalities and the energy sector (hy-
dro- and thermal energy generation). The efficiency of the irriga-
tion network is quite low, with water losses estimated at 40—-50%.
The main industry sectors using water are chemicals, building ma-

Total water withdrawal and withdrawals by sector in the Kura Basin
Total withdrawal

terials, non-ferrous metallurgy, and food processing. Groundwater
makes up 80% of the drinking water distributed through central-
ized networks.

In the Turkish part, water for domestic use is commonly taken
from springs and wells; groundwater is also used locally for irriga-
tion by farmers. Existing small factories generally use water from
municipalities or from groundwater wells. Surface water is also
withdrawn for irrigation locally in Turkey, but its influence is con-
sidered insignificant.

Status

According to Turkish Inland Water Quality Standards, water qual-
ity in the Turkish part of the Kura River is in Class I and Class I1,
that is, unpolluted and/or less polluted water bodies, respectively.

According to measurements by Armenia from 2006 to 2009 along
the Araks/Aras River, heavy metals such as aluminium (Al), iron
(Fe), manganese (Mn), chrome (Cr) and vanadium (V) occur in
water in moderate amounts. Some of these are part of the typical
geochemical background of the Araks/Aras. Cr occurs at amounts
exceeding the MAC value almost every year, but it is also affected
by the background concentrations. Nitrate level did not exceed
MAC during the same observation period.

According to the Ministry of Environment of Georgia, in the Kura
River in 2008 (Tbilisi, Vakhushti Bagrationi bridge) the BOD,
fluctuated between 1.79 and 7.36 mg/l, and the concentrations
of ammonium ion (NH,*) from 0.3 to 1.4 mg/l. In 2009, the
maximum concentration of NH,* was nine times higher than the
corresponding MAC, ranging from 0.209 to 3.616 mg/l. Other
measured components within the respective MAC. At present, the
river is moderately polluted.

According to the Ministry of Ecology and Natural Resources of
Azerbaijan, in 2009, the BOD, ranged from 2.45 to 5.02 mg/l,
the concentration of NH,*-ion from 0.38 to 1.0 mg/l, and the
concentration of copper and zinc ranged from 0.69 to 1.01 mg/l
in the Kura River at monitoring station Kura Shikhli-2. Phenol
concentrations ranged from 0.003 to 0.007 mg/l. Other measured
components were below the respective MAC. To date, in Azerbai-
jan’s view, the ecological and chemical status of the river is not
satisfactory.

Country x10°m?/year Agricultural % Domestic % Industry % Energy % Other %
Armenia 2.950 66 30 4 - -
Azerbaijan 11785 63.4 N/A 20.8 ’ N/A
Georgia 12158 1 3 2 94 N/A
Islamic Republic N/A N/A N/A N/A N/A N/A
of Iran

Turkey 65 88 12 0 0 N/A

@ Non-consumptive water use for energy purposes in Azerbaijan is 13.1 km*/year.

2Environmental Performance Review of Azerbaijan, UNECE. 2004.
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Trends

According to Turkish national predictions and long-term scenar-
ios, both precipitation and river run-off are expected to decrease
by 10 to 20%, the former by 2030 and the latter by 2070-2100.
Seasonal variability in precipitation and flood/drought risk are
predicted to increase. Based on expert knowledge, groundwater
level is predicted to decrease and groundwater quality to be af-
fected negatively. Both consumptive and non-consumptive water
uses are foreseen to increase.

To assess the future impact of predicted climate changes on the
hydrological regime of the Alazani/Ganyh and lori/Gabirri Riv-
ers in East Georgia, a hydrological model — the Water Evalua-
tion and Planning System (WEAP) — was applied. The water
resources of these rivers are used intensively for the irrigation of
crops and pastures. A forecast of changes in climatic parameters
(temperature, precipitation) has been made for the Georgian
upstream part applying two regional models.” For the period
2070-2100, the annual mean temperature forecast is 8.9 °C
(current average 3.3 °C) in the upper part of the Alazani/Ganyh
and 11.9 °C (current average 6.4 °C) in the upper part of the
Tori/Gabirri. The projected average for the annual sum of precip-
itation is 2,260 mm (current average 2,280 mm) for the Alazani/
Ganyh and 1,351 mm (current average 1,325 mm) for the Iori/
Gabirri. The predicted decreases in flow are about 8.5% in the
Alazani/Ganyh and 11% in the lori/Gabirri.

In the Turkish part of the Kura Basin, water use is expected to
increase substantially, to 0.331 km?®/year (presently 0.065 km?/
year), upon the completion of the projects in the Kura Master
Plan. In particular, water use for hydropower is foreseen to in-
crease. Georgia predicts increases in withdrawals in some tribu-
taries, including the Alazani, Iori and Ktsia-Khrami Rivers, from
a few% up to 10% by 2015.

IORI/GABIRRI SUB-BASIN™

The basin of the 320-km long lori/Gabirri River® is shared by
Georgia and Azerbaijan. The river has its source in the Main
Caucasian Range at 2,600 m and discharges into the Kura. The
upper part of the sub-basin is mountainous (Kaveazskogo ridge),
and the lower part is lowland steppe (Kakheti Kartlino plateau).

Sub-basin of the lori/Gabirri River

Country Area in the country (km?) Country’s share (%)
Georgia 4650 88.4
Azerbaijan 610 11.6
Total 5260

Sources: Ministry of Environment Protection and Natural Resources of Georgia for the area in Georgia;
Ministry of Ecology and Natural Resources of Azerbaijan.

IORI/GABIRRI AQUIFER (NO. 44)

Hydrology and hydrogeology

Surface water resources in the Georgian part of the basin are esti-
mated at 0.366 km?/year (average for the years 1963—-1992) and
groundwater resources at 0.155 km?/year (based on 2004), add-
ing up to a total of 0.522 km?®/year (or 2,166 m®/capitalyear).
The hydrological regime of the river is characterized by spring
floods, summer/autumn high waters, and steady low water levels
in winter.

In Georgia, there are three large irrigation reservoirs on the lori/
Gabirri River: the Sioni Reservoir, which is also used for hydro-
power generation and water supply; the Tbilisi Reservoir, used
also for water supply; and the Dalimta Reservoir.

Pressures and status

Diffuse pollution from agriculture (about 94,000 ha are used
for irrigated agriculture) and municipal wastewater are the
main anthropogenic pollution sources in Georgia, which Geor-
gia considers moderate and limited in extent. In Azerbaijan,
1,522 ha are used for irrigated agriculture. Some 30% of the
basin area in Georgia and 10% in Azerbaijan is cropland, and
in both countries some 50% is grassland.

One of the main factors influencing water quality negatively
in the Georgian part is uncontrolled waste dumps on the river
banks, with a severe but local influence.

In the Georgian part, wastewater treatment facilities in munici-
palities are not operational, and in rural settlements there is no
wastewater collection system. Georgia ranks the influence of
this pressure as severe and widespread.

According to Georgia, the withdrawal of surface water is a pres-
sure factor, with withdrawal for agriculture having the most
widespread and severe influence. Drinking water to a part of
Thilisi is supplied from the Tbilisi Reservoir (a part of the Sio-
ni-Zhinvali Reservoir complex), receiving water from the Iori/
Gabirri River. A few years ago there were concerns about capac-
ity to meet the increasing drinking water demands of Thbilisi,
together with agricultural water demands. Currently, the city of
Thbilisi is improving its water supply — including by reducing
water losses.

Only 1.4% of the total water demand is met from groundwater
in Georgia’s territory in the sub-basin. However, the lori Val-
ley is mainly supplied with groundwater from the flood-plain
and river terraces above the flood-plain. Furthermore, drilled
wells tap artesian groundwater for use by the population and
industry.

Azerbaijan reported that there was little human impact on the
river. The Ministry of Environment of Azerbaijan evaluates the
ecological and chemical status of rivers as moderately polluted.

Georgia Azerbaijan

Sandstones, conglomerates, marls, limestone, alluvial-proluvial pebbles and sands; Tertiary and Quaternary in age; groundwater flow direction from Georgia to

Azerbaijan; medium links with surface water.

Area (km?) 100 N/A
Thickness: mean, max (m) 100, 300 N/A
Groundwater uses and functions Used for drinking. N/A
Other information A common monitoring programme N/A

is indicated to be needed.

3 Regional climate models PRECIS and MAGICC/SCHENGEN.
“Based on information from Azerbaijan and Georgia, and the First Assessment.
>The river is known as Iori in Georgia and Gabirri in Azerbaijan.



CHAPTER 4 DRAINAGE BASIN OF THE CASPIAN SEA | 143

Total water withdrawal and withdrawal by sector in the lori/Gabirri sub-basin
Total withdrawal

Country Year x10°m?/year Agricultural % Domestic % Industry % Energy % Other %
Azerbaijan N/A N/A 10 N/A N/A N/A 0.01
Georgia 2008 291 2.95 131 0.31 94.75 0.68

Pollution is mainly transboundary. The Ministry of Environ-
ment of Georgia assesses the river’s ecological and chemical sta-
tus as “good”.

Trends

By 2015, Georgia predicts an increase of approximately 3% in
water withdrawal from the Iori/Gabirri, to approximately 300 x
10° m*/year. A slight relative decrease is expected in agricultural
water withdrawal, but small increases are expected in withdraw-
als for households and industry.

ALAZANI/GANYH SUB-BASIN'

The basin of the river Alazani/Ganyh'” is shared by Georgia and
Azerbaijan. The 391-km long river has its source in the Main
Caucasus Mountain Range (elevation 2,600-2,800 m a.s.l.).
The Alazani/Ganyh flows for a substantial part of its length
along the Georgia-Azerbaijan border, and discharges into the
Mingachevir Reservoir in Azerbaijan.

In the basins of left bank tributaries of the Alazani/Ganyh, the
baseflow component to the river flow (from groundwater) is es-
timated to be 40-50%. There is currently some concern about
worsening conditions for generating baseflow.

In addition to spring flooding, flooding in the summer can also
result in significant increases in water levels, especially in the
lower reaches of the river.

Sub-basin of the Alazani/Ganyh River

Country Area in the country (km?) Country’s share (%)
Azerbaijan 4755 4
Georgia 6962 59
Total 11717

Transboundary protected areas within the Alazani/Ganyh sub-
basin include Lagodekhi-Zagatala-West Dagestan (between
Georgia, Azerbaijan and the Russian Federation, the total area
of 498,706 ha), and Alazani Ganyh (between Georgia and
Azerbaijan; 51,230 ha).

Pressures

Azerbaijan expresses concern about transboundary pollution
from municipal wastewater (e.g. BOD, COD, nitrogen, phos-
phorus) and pollution from agriculture (e.g., nitrogen, phos-
phorus, pesticides). Municipal wastewaters are among the main
anthropogenic pollution sources in Georgia.

Georgia ranks diffuse pollution from agriculture, viniculture

Renewable water resources in the parts of the Alazani/Ganyh sub-basin that are the territory of Azerbaijan and Georgia

Renewable water  Period of observations

Renewable surface water Renewable groundwater  Total renewable water resources per capita used for estimating

resources (km*/year) resources (km?*/year) resources (km?*/year) (m®/capita/year) water resources

Azerbaijan 3.472 0.0007 3473 6,150 195-2008
Georgia 1.360° 1.24 2.60 7,600 1946-1992

“Surface water resources in the Georgian part of the Alazani//Ganyh basin are estimated at 1.360 km?/year at Shakriani gauging station and 3.001 km’/year at Zemo-Kedi gauging station.

ALAZAN-AGRICHAY AQUIFER (NO. 45)

Georgia Azerbaijan

Type 3; slate and clay shale, siltstone, sandstone, limestone, marl, sea and continental Molasse, conglomerates, sands; Jurassic, Cretaceous, Tertiary and Quaternary in
age; consists of an unconfined part (more vulnerable to pollution) at the top of an alluvial cone located at the foot of the mountains, underlain by confined aquifer where
groundwater is artesian; groundwater flow direction from Greater Caucasus to the Alazani/Ganyh River, i.e., from Georgia to Azerbaijan; medium links with surface water.

Border length (km) 140 N/A
Area (km?) 980 3050
Thickness: mean, max (m) 150, 320 N/A

Groundwater uses and functions Used for drinking water (e.g. towns of Telavi Irrigation (80—-85%)
and Gurjaani are supplied from groundwater Drinking water supply (10—15%)
in the alluvium); agriculture. Industry (3-5%)

Need to be improved: Need to be improved:

integrated management, abstraction management, control of the use of groundwater resources.

efficiency of use, monitoring, agricultural Need to be applied:

practices, protection zones, mapping. treatment of urban and industrial

Need to be applied: wastewater, monitoring programmes both

treatment of urban and industrial wastewater, quantity and quality, data exchange.
transboundary institutions, data exchange.

A common monitoring programme seems to be needed. A substantial problem related to groundwater quantity
or quality. Water demand was expected to increase. There is no information about transhoundary impacts.

Groundwater management measures

Other information

'¢Based on information from Azerbaijan and the First Assessment.
7The river is known as Alazani in Georgia and as Ganyh in Azerbaijan.
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Total water withdrawal and withdrawals by sector in the Alazani/Ganyh sub-basin

Total withdrawal

Country Year x10° m*/year Agricultural % Domestic % Industry % Energy % Other %
Azerbaijan N/A ‘ 0.07 N/A N/A 0.85
Georgia 2008 0.632 0.4 0.9 0.2 91.7 6.7

“Some 9 m*/h is pumped from the river for irrigation.

and animal husbandry as severe and widespread. As irrigation
infrastructure involves a high share of open unlined channels,
water efficiency is low. More than 40,000 ha is irrigated from
the Upper Alazani irrigation system, and the Lower Alazani
system is expected to be renovated (20,000 ha), resulting in
a decrease of water losses. Some 45% of the sub-basin area in
Azerbaijan, and 27% in Georgia, is cropland.

Flood-plain forests are still cultivated to some extent. Erosion
of river banks is assessed by Georgia as severe, but local.

Status

The Ministry of Environment of Georgia assesses the river’s
ecological and chemical status as “moderate”.

According to the Ministry of Ecology and Natural Resources of
Azerbaijan, in the Alazani/Ganyh in 2009 (Ganyhchay gaug-
ing station 1.7 km below confluence with the Agrichay) BOD;
concentrations fluctuated between 1.95 and 3.02 mg/l, the con-
centration of NH,*-ion from 0.18 to 0.65 mg/l and the concen-
tration of copper and zinc ranged from 0.03 to 0.08 mg/l. The
concentration of phenols was measured at 0.002-0.004 mg/l.
Other measured components were within the respective MAC.
At present, the river is moderately polluted.

Trends

By 2015, Georgia predicts an increase of approximately 10%
in water withdrawal from the Alazani/Ganyh, to approximate-
ly 700 x 10° m*/year. The biggest relative increases are expect-
ed in agriculture and industry, followed by household water.

AGSTEV—AKSTAFA/TAVUSH-TOVUZ AQUIFER (NO. 47)%

AGSTEV/AGSTAFACHAI SUB-BASIN™

The basin of the 121-km long river Agstev/Agstafachai'’ is shared
by Armenia and Azerbaijan. The river has its source at about
3,000 m a.s.l., and discharges into the Kura River.

The sub-basin has a pronounced mountainous character with an
average elevation of about 1,615 m a.s.l.

Armenia Azerbaijan

Volcanic and carbonate rocks of Middle Jurassic and Middle Eocene age; consists of two main aquifers;?' groundwater flow from Armenia to Azerbaijan; medium

connections with surface water.

Area (km?) 500 500
Thickness: mean, max (m) N/A N/A
Groundwater resource (m*/day) 279000 N/A

Groundwater uses and functions

Drinking water up to 75%, irrigation up to 25%

Irrigation 80%, drinking water 15%, industry 5%

Pressure factors

1) industrial waste products (wine and woodworking
factories of ljevan, food processing of Dilijan), which

Mining industry (heavy metal pollution,
with moderate transboundary impacts).

leads to increased concentrations of organic matter
(impact severe but local); 2) waste disposal.

Groundwater management measures

It is important to make controlled water abstraction

Need to be improved: urban and

industrial wastewater treatment,

Need to be applied: transhoundary institutions
to be set up, monitoring programme to

be enhanced and data exchange.

Other information

- Azerbaijan predicted increased water use as a
consequence of economic growth.

'®Based on information from Armenia and Azerbaijan, and the First Assessment.
“The river is known as Agstev in Armenia, and Agstafachai in Azerbaijan.
»In the First Assessment, the aquifer was called “Agstev—Tabuch”.

2'In the Margaovitsky ifundwater system, there are two artesian aquifers: one with a depth of 46-57 m and a thickness of 11 m and another one with a depth of

98-150 m and a thickness of 52 m.



CHAPTER 4 DRAINAGE BASIN OF THE CASPIAN SEA | 145

Major transboundary tributaries include the 58-km long Getik
River (basin area 586 km?) and the 58-km long Voskepar River
(basin area 510 km?). Lake Parz and Ijevan Reservoir are located
within the sub-basin.

Pressures

In the Armenian part of the basin, the Ijevan and Dilidzhane
landfills are close to the river and not protected from the effects
of wind, which blows waste into the river. Also, drainage water
from the landfills damages water quality, either directly, or pos-
sibly by seeping into groundwater. The groundwater resource
is not significant, however, and this location is not a recharge
area. Furthermore, in many rural areas located in the Armenian
part of the aquifer Agstev—Tavush (No. 47), landfills are not
controlled. Recreational visitors also leave behind refuse, which
adds to the pollution of the river.

The high concentration of heavy metals (iron (Fe), copper
(Cu), manganese (Mn) is mainly due to natural background
pollution, according to Armenia.

Domestic and municipal wastewaters are one of the main
sources of anthropogenic pollution of the river in the territory
of Armenia, assessed as severe and widespread in impact.

Another main factor of anthropogenic pollution of surface wa-
ter — ranked as severe and widespread by Armenia — is diffuse
pollution from agriculture.

Status and transhoundary impacts

According to Armenia, in the period 2006-2009, water quality
in the Agstev/Agstafachai was evaluated mainly as “good”. In
the Armenian part of the sub-basin, the river is exposed to back-
ground contamination as a result of hydrochemical processes.
The increased concentrations of heavy metals (vanadium — 'V,
Mn, Cu, Fe) already exceed the MAC:s for the fish in the upper
part of the sub—basin. The main factors that have a negative im-
pact on surface water resources are untreated urban wastewater
(indicated by elevated levels of BOD and COD downstream
from Ijevan, nitrogen, phosphorus and sulfate), contamina-
tion of agricultural products (e.g., nitrogen, phosphorus) and
contamination by industrial wastewater (mostly with organic
substances). The concentrations of, for example, zinc (Zn), Fe
and sulphate, decrease from upstream to the monitoring station
just upstream from the border of Armenia and Azerbaijan, in-
dicating reduced potential for transboundary impact. At three
out of four reported monitoring stations* in the Armenian part
of the sub-basin, the amount of suspended solids has increased
from 2006 to 2009. In 2006-2009, the total dissolved solids at
the border of Armenia and Azerbaijan was on average 330 mg/l.
In the period 2004-2006, the average concentration of dissolved
solids at the border was 559 mg/l and the maximum 600 mg/1.*
According to monitoring carried out by Azerbaijani specialists
during the period from 2006 to 2009, the average content of
total dissolved solids on the border between Armenia and Azer-
baijan is 570 mg/l.

Trends

By 2030, air temperature is forecast to rise by 1.1 °C, while
rainfall will decrease by 3.1%. Under the influence of climate
change, rainfall is predicted to decrease by 3-4% and run-off
to decrease by 5-10%. Groundwater levels are expected to de-
crease, with minor changes in groundwater quality.

POTSKHOVI/POSOF SUB-BASIN*

The sub-basin of the river Potskhovi/Posof * is shared by Tur-
key and Georgia. The 64-km river has its source in Turkey from
springs on Goze Mountain (Géze Dag1), and discharges into
the Kura River.

The sub-basin has a pronounced hilly, rough, and mountain-
ous character on the Turkish side, with an average elevation of
about 2,100-2,200 m a.s.l,, and is hilly on the Georgian side,
with an average elevation of about 1,700 m a.s.l.

Sub-basin of the Potskhovi/Posof River

Country Area in the country (km?) Country’s share (%)
Turkey 601 31.1
Georgia 1331° 68.9
Total 1932

“ Source: Ministry of Environment Protection and Natural Resources of Georgia.

Hydrology and hydrogeology
Floods mostly occur in late March, and reach their height in
April-May.

Surface water resources in the territory of Turkey are estimated
to be approximately 0.217 km?/year, which is 18,310 m?/year/
capita. In the part of the basin that is Georgia’s territory, the
surface water resources are estimated, based on observations
from 1936 to 1990, to be approximately 0.672 km?/year, about
14,400 m>/year/capita.

Pressures

In the part of the basin that is Turkey’s territory, human pres-
sure on water resources is relatively low due to the small, rural
population. In Georgia’s part of the basin, water withdrawal is
9.156 x 10° m*/year, with 78% withdrawn for energy, 13% for
agricultural purposes, 4% for domestic uses and 5% for industry.

Problems related to landslides and erosion are local and moder-
ate. Animal husbandry and agriculture are the main sources of
income, and are increasing in the Turkish territory in the Kura
basin (see assessment of the Kura). Almost half of the Turkish
basin share is cropland, and some 30% is grassland. Georgia has
much less cropland (7%), and almost 30% grassland.

At present, there are no installed treatment plants for municipal
wastewater, which results in a risk of surface and groundwater
being polluted by untreated wastewater. Turkey assesses this
pressure as local and moderate.

In Georgia, pressure from diffuse pollution from fertilizers is
assessed as local and moderate, and Georgia assesses as local but
severe both discharge of non—treated wastewater from settle-
ments, and illegal landfills on riverbanks.

Status

According to the information of the Ministry of Environment
Protection and Natural Resources of Georgia, the concentration
of ammonium has increased in the period from 2007 to 2009
to be a few times higher than MAC: 1.5 times higher in 2008
and three times higher in 2009. In general, Georgia estimates
the ecological and chemical status of the river as satisfactory.

22 Monitoring stations at Dilijan, Ijevan and a station just upstream from the border with Azerbaijan.

2The MAC for TDS for fisheries is 1,000 mg/l in Armenia.
#Based on information from Georgia, Turkey, and the First Assessment.
2 The river is known as Potskhovi in Georgia and as Posof in Turkey.
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Responses

In the Turkish part of the basin, households are generally con-
nected to sewerage systems and a drinking water distribution
network. However, a wastewater treatment plant for Posof Mu-
nicipality has not yet been planned.

Afforestation campaigns and activities have been also carried
out by Turkish Ministry of Environment and Forestry. Almost
20% of the basin share of the both riparian countries is forest.

A project to construct new landfills is under development in
Georgia.

The Potskhovi/Posof wildlife development and management
plan, adopted by the Ministry of Environment and Forestry
of Turkey, was prepared within a Turkish-Georgian collabora-
tive project called “Enhancing Conservation in the West Lesser
Caucasus through Transboundary Cooperation and Establish-
ing a Training Program on Key Biodiversity Area Conserva-
tion”.” The Project has supported establishment of cooperation
between the two countries.

There is no transboundary monitoring at present on the Pot-
skhovi/Posof, but the possibility of starting such work in the
framework of international projects is being looked into.

Trends

Turkey predicts that pressure on the sub-basin’s water resources
and water uses (both consumptive and non—consumptive) will
likely increase due to economic development, population in-
crease, and climate change and variability. According to long-
term national predictions of climate change, a decrease in precip-
itation by between 10% and 20% by 2070-2100 and increased
variability in seasonal precipitation will likely result in decreased
average run—off. To address these issues, preparation of a river
basin management plan is seen as essential for sustainable man-
agement of the Potskhovi/Posof sub-basin water resources.

KTSIA-KHRAMI SUB-BASIN*

The sub-basin of the Ktsia-Khrami River is shared by Armenia,
Azerbaijan and Georgia. The 201-km long Ktsia-Khrami River
has its source in a spring on the southern slope of the Trialeti
range at the height of 2,422 m, and discharges into the Kura. The
Debed/Debeda is a major transboundary tributary.

The basin of the Ktsia-Khrami has a pronounced mountainous
character with rugged terrain, with an average elevation of about
1,535 m a.s.l. The Ktsia-Khrami River is characterized by one
significant spring flood. In other periods of the year the water
level is mostly low, occasionally disrupted by summer-autumn
high waters.

Basin of the Ktsia-Khrami River, including sub-basin of the Debed/Debeda River

Country Area in the country (km?) Country’s share (%)
Armenia 3790 454
Georgia 310

Subtotal Debed/ 4100

Debeda sub—basin’

Georgia 4160 535
Azerhaijan 80 1.1
Total 8340

?Armenia and Georgia share the Debed/Debeda sub-basin, with respectively 92.4% and 7.6% of the basin.
Sources: Ministry of Environment Protection and Natural Resources of Georgia and L.A. Chilingarjan et al.
“Hydrography of rivers and lakes in Armenia’, Institute of hydro-technology and water problems, Armenia.

Hydrology and hydrogeology

In the part of the Ktsia-Khrami sub-basin that is Georgia’s territo-
ry, surface water resources are estimated at 1.631 km?/year (based
on data from 1928 to 1990) and groundwater resources at 0.0815
km?/year, making up a total of 1.713 km?®/year, equalling 9,465

m?®/year/capita.

Pressures
More than 50% of the land is used for agriculture, some 20% is
forest and about 30% grassland.

The total withdrawal in the Georgian part of the Ktsia-Khrami
Basin is 853 x 10° m®/year, with 94% for energy, 3% for domestic
purposes, 2% for industry, and 1% for agriculture.”®

Municipal wastewater treatment plants in a number of cities in
Georgia are not operational, and in rural areas there is no sewage
collection. The impact is considered serious, but remaining local
according to Georgia. Pollution from illegal waste dumps is one
of the main sources of pollution in the Georgian part of the sub-
basin, and its impact is described as widespread and severe.

The copper-mining industry is reported to have a negative impact
on the river in Georgia: acid mine drainage — leaching of metals
from waste rock dumps when exposed to rainfall at JSC Madneuli
in Kazreti village — causes pollution of the Mashavera River (a
tributary of Ktsia-Khrami).

The Ceyhan-Thbilisi-Baku oil pipeline traversing the basin is con-
sidered a risk of accidental pollution in Georgia.

Status and responses

Georgia reports that during the period from 2007 to 2009, only the
concentration of ammonium ions in the Ktsia-Khrami exceeded
the MAC, three times in January 2008 and nine times in July 2009.

% Critical Ecosystem Partnership Fund Final Project Completion Report: “Enhancing Conservation in the West Lesser Caucasus through Transboundary
Cooperation and Establishing a Training Program on Key Biodiversity Area Conservation”, 2009.

¥ Based on information from Armenia and Georgia, and the First Assessment.
28 Source: Yearbook of Water Use in Georgia 2008.
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KTSIA-KHRAMI AQUIFER (NO. 48)

Georgia Azerbaijan

Type 3; Tertiary and Quaternary age gravel and conglomerates, tuffaceous sandstone, calcareous basalt, dolerites, quartz sandstone, marl, sand etc.; strong links with

surface water.

Area (km?) 340 N/A
Thickness: mean, max (m) 120,250 N/A
Groundwater uses and functions Used for drinking water. N/A
Other information Joint monitoring programme is felt to be needed. N/A

On agricultural water use, drip irrigation techniques have been
introduced through several projects in Georgia.

The JSC Madneuli mining company has developed a plan of
water conservation measures, which is reportedly implemented
consistently. Georgia reports some measures to have been realized
to protect riverbanks.

For Georgia, pollution from municipal non-treated or ineffi-
ciently treated wastewaters is a priority issue to address.

In the framework of the EU Project: “Trans-Boundary River
Management Phase II for the Kura River Basin — Armenia,
Georgia, Azerbaijan”, joint monitoring was being carried out be-
tween Georgia, Azerbaijan and Armenia four times a year from
2009 to 2010.

Trends

Georgia predicts water use for agriculture, domestic needs and
for industry to increase relative to water use for energy by 2015.
The total water withdrawal in 2015 is predicted to be 875 x10°
m?/year, which is more than in 2008.

According to the draft strategic directions of the Ministry of
Environment and Natural Resources of Georgia (2009), a River
Basin Management Plan will be developed for the Ktsia-Khrami
River in 2012.

DEBED/DEBEDA SUB-BASIN®

The basin of the river Debed/Debeda® is shared by Armenia and
Georgia. The 154-km long river rises at about 2,100 m a.s.l. and
flows through a deep valley, joins with the Ketsia-Khrami, and dis-
charges into the Kura. The sub-basin has a pronounced mountain
territory character with an average elevation of about 1,770 m a.s.l.

Hydrology and hydrogeology

Flow of the river is not regulated. There is one reservoir on the
Dzoraget tributary in the Armenian part of the catchment area
of the Debed/Debeda River-Metsavan, with a volume of 5.40 x
10° m®. This facility for energy generation impacts moderately
on natural flow.

Spring floods affect the lower part of the sub-basin, also causing
damage.

Total water withdrawal and withdrawals by sector in the Debed/Debeda sub-basin

Total withdrawal

Surface water resources in the sub-basin as flow generated in Ar-
menia are estimated at 1.197 km?/year (based on data from 1955
and 1961 to 2008) and groundwater resources at 0.180 km?/year
(average for the years from 1991 to 2008), making up a total of
1.377 km?/year. This equals 188,000 m?/year/capita.

Pressures

In Georgia, river water is mainly used for irrigation (13% of the
cropland area irrigated). Due to the poor technical condition of
irrigation systems, water loss occurs. In addition, there is pollu-
tion of surface water from diffuse sources as a result of the use of
fertilizers and pesticides.

In the Armenian part of the basin, surface water withdrawal for
irrigation (102 x 10° m?), impacts locally on natural water flow.
Almost 12% of Armenias share of the sub-basin is cropland
(27% of it irrigated), 33% grassland.

In the Armenian part of the sub—basin, heavy metal (V, Mn, Cu,
Fe) concentrations are naturally elevated (due to ore deposits).
Improvements in ore processing facilities in recent years have de-
creased water pollution by wastewaters from the ore enrichment
and processing industry, but leakages from a taili