
 



 

Photo by Urabazaev 



 

 

 

LAKE BAIKAL BASIN 

 

TRANSBOUNDARY DIAGNOSTIC ANALYSIS 
   

 
 

April 2013   
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Editor: Dr. Saskia A.E. Marijnissen 
 
Cover design and layout: Dr. Anna Rynkova 
 
Support in the preparation of this document was provided by the Integrated Natural Resource Management in the Baikal 
Basin Transboundary Ecosystem, which is financed by the Global Environment Facility, with support from the United 
Nations Development Programme, and executed by the United Nations Office for Project Services.  
 
The Global Environment Facility (GEF) unites 182 member governments ï in partnership with international institutions, 
civil society, and the private sector providing grants to developing countries and countries with economies in transition, 
linking local, national, and global environmental challenges in order to promote sustainable futures for all.  Established in 
1991, the GEF is today the largest public funder of projects to improve the global environment investing in over 2,700 
projects.  www.thegef.org 
  
The United Nations Development Programme (UNDP) partners with people at all levels of society to help build nations 
that can withstand crisis, and drive and sustain the kind of growth that improves the quality of life for everyone. On the 
ground in 177 countries and territories, UNDP offers global perspective and local insight to help empower lives and build 
resilient nations.  www.undp.org 
 
The United Nations Office for Project Services (UNOPS) mission is to expand the capacity of the UN system and its 
partners to implement peacebuilding, humanitarian and development operations that matter for people in need. Working 
in some of the worldôs most challenging environments UNOPS vision is to always satisfy partners with management 
services that meet world-class standards of quality, speed and cost effectiveness. www.unops.org  
 
 
Disclaimer 

The findings and conclusions of this document are those of the adopting parties and do not necessarily reflect the 
policies or opinions of donors and supporting partners including GEF, UNDP, and UNOPS. 

http://www.undp.org/
http://www.unops.org/


 

Photo by Urabazaev 



 

 

5 

Contests  

ABBREVIATIONS AND ACRONYMS ........................................................................................................................ 9 

GLOSSARY OF TERMS ...............................................................................................................................................10 

ACKNOWLEDGEMENTS ...........................................................................................................................................12 

EXECUTIVE SUMMARY .............................................................................................................................................13 

INTRODUCTION .........................................................................................................................................................15 

1.1 LAKE BAIKAL AND ITS CATCHMENT BASIN ....................................................................................15 
1.2 NEED FOR ACTION .......................................................................................................................................16 
1.3 PURPOSE OF THE TDA ...............................................................................................................................17 
1.4 TDA-SAP PROCESS AND PRINCIPLES ................................................................................................17 
1.5 METHODS USED FOR UPDATING THE TDA ......................................................................................18 
1.6 BOUNDARIES AND CONDITIONS OF THE TDA ................................................................................18 

DESCRIPTION OF THE LAKE BAIKAL BASIN ....................................................................................................23 

2.1 PHYSICAL CHARACTERISTICS ..............................................................................................................23 
2.1.1  GEOGRAPHIC AND GEOMORPHOLOGICAL FEATURES 23 
2.1.2 SURFACE WATER HYDROLOGY 25 
2.1.3  GROUNDWATER HYDROLOGY 27 
2.1.4  CLIMATIC CONDITIONS 28 

2.2 ECOLOGICAL CHARACTERISTICS .......................................................................................................31 
2.2.1  TERRESTRIAL HABITATS AND BIODIVERSITY 31 
2.2.2  WETLAND HABITATS AND BIODIVERSITY 34 
2.2.3  RIVERINE HABITATS AND BIODIVERSITY 35 
2.2.4  AQUATIC HABITATS AND BIODIVERSITY IN LAKE BAIKAL 36 
2.2.5  PROTECTED AREAS 40 
2.2.6  LAND USE PATTERNS 45 
2.2.7  MINERAL AND ENERGY RESOURCES 47 

SOCIAL AND ECONOMIC BACKGROUND ............................................................................................................51 

3.1  DEMOGRAPHY AND URBANISATION .................................................................................................51 
3.2  SOCIAL CHARACTERISTICS ...................................................................................................................55 

3.2.1  EDUCATION 55 
3.2.2  GENDER EQUITY 55 

3.3  SOCIO-ECONOMIC DEVELOPMENT ....................................................................................................57 
3.4  ECONOMIC SECTORS ................................................................................................................................60 

3.4.1  HUNTING AND FISHERIES 62 
3.4.2  AGRICULTURE AND LIVESTOCK KEEPING 65 
3.4.3  FORESTRY 72 
3.4.4  TOURISM 75 



 

6 

3.4.5  INDUSTRY 77 
3.4.6  MINING 79 
3.4.7  PETROLEUM AND GAS PRODUCTION 80 
3.4.8  ENERGY PRODUCTION 81 
3.2.10 TRANSPORT 84 

ASSESSMENT OF MAJOR TRANSBOUNDARY CHALLENGES ........................................................................ 87 

4.1  INTRODUCTION ............................................................................................................................................ 87 
4.1.1  IDENTIFICATION AND PRIORITISATION OF PERCEIVED PROBLEMS 87 
4.1.2  OVERVIEW OF PERCEIVED PROBLEMS IN THE BAIKAL BASIN 89 

4.2.  PROBLEM AREA 1: MODIFICATION OF HYDROLOGICAL FLOWS ....................................... 91 
4.2.1  DESCRIPTION & TRANSBOUNDARY RELEVANCE 91 
4.2.2  WATER LEVEL DECREASE 92 
4.2.2.1  PRESENT AND PREDICTED IMPACTS 94 
4.2.2.2 CHALLENGES FOR FUTURE SUSTAINABLE MANAGEMENT 95 
4.2.3 WATER LEVEL INCREASE 96 
4.2.3.1 PRESENT AND PREDICTED IMPACTS 97 
4.2.3.2 CHALLENGES FOR FUTURE SUSTAINABLE MANAGEMENT 98 

4.3  PROBLEM AREA 2: DEGRADATION  OF AQUATIC AND TERRESTRIAL HABITATS .... 101  
4.3.1  DESCRIPTION & TRANSBOUNDARY RELEVANCE 101 
4.3.2  MODIFICATION OF ECOSYSTEMS 101 
4.3.2.1 PRESENT AND PREDICTED IMPACTS 103 
4.3.2.2 CHALLENGES FOR FUTURE MANAGEMENT 103 
4.3.3  DEFORESTATION 103 
4.3.3.1 PRESENT AND PREDICTED IMPACTS 106 
4.3.3.2 CHALLENGES FOR FUTURE MANAGEMENT 107 
4.3.4  DEGRADATION OF AGRICULTURAL, PASTURE, AND RANGELANDS 108 
4.3.4.1 PRESENT AND PREDICTED IMPACTS 109 
4.3.4.2 CHALLENGES FOR FUTURE MANAGEMENT 110 

4.4  PROBLEM AREA 3:   DECLINE OF WATER QUALITY ................................................................. 113  
4.4.1  DESCRIPTION & TRANSBOUNDARY RELEVANCE 113 
4.4.2 CHEMICAL CONTAMINATION 119 
4.4.2.1 PRESENT AND PREDICTED IMPACTS 129 
4.4.2.2 CHALLENGES FOR FUTURE SUSTAINABLE MANAGEMENT 130 
4.4.3 INCREASED SUSPENDED SOLIDS AND SEDIMENTATION 131 
4.4.3.1 PRESENT AND PREDICTED IMPACTS 133 
4.4.3.2 CHALLENGES FOR FUTURE SUSTAINABLE MANAGEMENT 133 
4.4.4 MICROBIAL PATHOGENIC CONTAMINATION 133 
4.4.4.1 PRESENT AND PREDICTED IMPACTS 135 
4.4.4.2 CHALLENGES FOR FUTURE MANAGEMENT 135 
4.4.5 ORGANIC POLLUTION AND EUTROPHICATION 136 
4.4.5.1 PRESENT AND PREDICTED IMPACTS 137 
4.4.5.2 CHALLENGES FOR FUTURE MANAGEMENT 138 
4.4.6 THERMAL CONTAMINATION 138 
4.4.6.1 PRESENT AND PREDICTED IMPACTS 139 
4.4.6.2 CHALLENGES FOR FUTURE MANAGEMENT 139 

4.5  PROBLEM AREA 4: UNSUSTAINABLE FISHERIES AND WILDLIFE EXPLOITATION ..... 141  
4.5.1  DESCRIPTION & TRANSBOUNDARY RELEVANCE 141 
4.5.1 OVER-EXPLOITATION OF AQUATIC BIOTA 141 
4.5.1.1 PRESENT AND PREDICTED IMPACTS 143 
4.5.1.2 CHALLENGES FOR FUTURE MANAGEMENT 144 
4.5.2 OVER-EXPLOITATION OF WILDLIFE 144 
4.5.2.1 PRESENT AND PREDICTED IMPACTS 145 
4.5.2.2 CHALLENGES FOR FUTURE MANAGEMENT 147 

4.6  PROBLEM AREA 5:   BIOLOGICAL INVASIONS ............................................................................ 149  
4.6.1  DESCRIPTION & TRANSBOUNDARY RELEVANCE 149 



 

 

7 

4.6.2     ALIEN SPECIES INVADING AQUATIC HABITATS 149 
4.6.2.1 PRESENT AND PREDICTED IMPACTS 151 
4.6.2.2 CHALLENGES FOR FUTURE MANAGEMENT 153 
4.6.3  ALIEN SPECIES INVADING TERRESTRIAL HABITATS 154 
4.6.3.1 PRESENT AND PREDICTED IMPACTS 154 
4.6.3.2 CHALLENGES FOR FUTURE MANAGEMENT 155 

4.7  CROSS-CUTTING PROBLEM AREA:   CLIMATE CHANGE IMPACTS .................................. 157  
4.7.1  DESCRIPTION AND TRANSBOUNDARY RELEVANCE 157 
4.7.1.1 PRESENT AND PREDICTED IMPACTS 160 
4.7.1.2 CHALLENGES FOR FUTURE MANAGEMENT 161 

4.8  CROSS-CUTTING PROBLEM AREA:  NATURAL DISASTERS ................................................ 165  
4.8.1  DESCRIPTION AND TRANSBOUNDARY RELEVANCE 165 
4.8.1.1 PRESENT AND PREDICTED IMPACTS 165 
4.8.1.2 CHALLENGES FOR FUTURE MANAGEMENT 168 

GOVERNANCE AND NATURAL RESOURCE MANAGEMENT  .......................................................... 171  

5.1  INTRODUCTION ........................................................................................................................................... 171  
5.1.1   PRINCIPLES OF SUSTAINABLE NATURAL RESOURCE MANAGEMENT 172 
5.1.2   KEY STAKEHOLDERS AND THEIR INTERESTS 174 

5.2  GOVERNANCE IN THE TRANSBOUNDARY BAIKAL BASIN ............................................................. 177  
5.2.1 GOVERNANCE CHALLENGES IN NATURAL RESOURCE MANAGEMENT 177 
5.2.2  INTERNATIONAL CONVENTIONS AND TRANSBOUNDARY AGREEMENTS 178 
5.2.3   NATIONAL INSTITUTIONAL CONTEXT 179 
5.2.4   LAWS AND LEGISLATIVE FRAMEWORKS 180 

5.3  THE ROLE OF CIVIL SOCIETY ................................................................................................................... 183  
5.4  ENVIRONMENTAL AWARENESS AND EDUCATION .......................................................................... 185 
5.5  ENVIRONMENTAL MONITORING AND ADAPTIVE MANAGEMENT ............................................... 187  

5.5.1   M&E IN THE CONTEXT OF NATURAL RESOURCE MANAGEMENT 187 
5.5.2   MECHANISMS FOR ADAPTIVE MANAGEMENT 189 

REFERENCE LIST ..................................................................................................................................................... 193  

ANNEXES .................................................................................................................................................................... 201  

ANNEX I            MAIN CONTRIBUTORS TO THE TDA ............................................................................... 201  
ANNEX II           PRIORITISATION OF TRANSBOUNDARY CHALLENGE ......................................... 204  
ANNEX III         TECHNICAL REPORT: ISSUES CONNECTED WITH THE HABITATS AND 

HEALTH OF THE BENTHIC ZONE IN THE SELENGA RIVER BASIN ................................................ 205  
ANNEX IV         TECHNICAL REPORT: THE POLLUTION OF SURFACE WATERS AT 

HOTSPOTS IN THE MONGOLIAN TERRITORY OF THE BAIKAL BASIN ........................................ 205  
ANNEX V          TECHNICAL REPORT: SURFACE WATER POLLUTION IN THE RUSSIAN 

TERRITORY OF THE BAIKAL BASIN ............................................................................................................ 205  
ANNEX VI         TECHNICAL REPORT:  AQUATIC INVASIVE SPECIES IN THE BAIKAL BASIN

 ...................................................................................................................................................................................... 205  
ANNEX VII        TECHNICAL REPORT: CLIMATE CHANGE TRENDS IN THE MONGOLIAN 

TERRITORY OF THE BAIKAL BASIN ............................................................................................................ 205  
ANNEX VIII       TECHNICAL REPORT: CLIMATE CHANGE TRENDS IN THE RUSSIAN 

TERRITORY OF THE BAIKAL BASIN ............................................................................................................ 205  
ANNEX IX         TECHNICAL REPORT: NATURAL DISASTERS IN THE BAIKAL BASIN ............ 205  
ANNEX X STAKEHOLDERS FOR SUSTAINABLE MANAGEMENT IN THE BAIKAL BASIN. 205  
ANNEX XI         LEGAL AND INSTITUTIONAL FRAMEWORKS CONCEPT PAPER ...................... 205  
ANNEX XII        COMMUNICATION AND PUBLIC AWARENESS PLAN FOR CONSERVATION 

AND NATURAL RESOURCE MANAGEMENT IN THE MONGOLIAN TERRITORY OF THE 

BAIKAL BASIN ....................................................................................................................................................... 205  



 

8 

ANNEX XIII       COMMUNICATION AND PUBLIC AWARENESS PLAN FOR CONSERVATION 

AND NATURAL RESOURCE MANAGEMENT IN THE RUSSIAN TERRITORY OF THE BAIKAL 

BASIN ......................................................................................................................................................................... 205  
ANNEX XIV      UNESCO (2013) INTEGRATED NATURAL RESOURCES MANAGEMENT IN THE 

BAIKAL BASIN TRANSBOUNDARY ECOSYSTEM, GROUNDWATER RESOURCES 

ASSESSMENT AS A CONTRIBUTION TO THE TDA ................................................................................ 205  
 
 
 
 
 



 

 

9 

Abbreviations and Acronyms  
 
 
Asl  Above sea level   
BEZ  Buffer ecological zone of Lake Baikal  
BNT  Baikal natural territory 
CBD  Convention on biological diversity  
BOD  Biological oxygen demand 
CCA   Causal chain analysis 
CET  Central ecological zone of Lake Baikal  
CITES  Convention on International Trade in Endangered Species of Fauna and Flora 
DO  Dissolved oxygen 
EcoQOs Ecosystem quality objectives 
ESIA  Environmental and social impact assessment 
FSHEM  Federal Service on Hydrometereology and Environmental Monitoring (Russian Federation) 
GA   Governance analysis  
GDP  Gross domestic product 
GEF  Global Environment Facility  
GHG  Greenhouse gas 
GRP  Gross regional product 
HPP  Hydroelectric power plant 
IHP  International hydrological programme 
IPCC  Intergovernmental Panel on Climate Change 
IWBM  Integrated water basin management 
IWRM  Integrated water resource management  
IW:LEARN International Waters Learning Exchange and Resources Network of the GEF 
MA  Management area 
MAB  Man and Biosphere 
MNT  Mongolian tºgrºg (currency) 
MPC  Maximum permissible concentration 
N  Nitrogen 
P  Phosphorus 
PA  Protected area 
POP  Persistent organic pollutant 
SAG  Scientific advisory group 
SAP  Strategic Action Programme  
SFD  Siberian Federal District 
SFU  Sheep forage unit 
SPA  Strictly protected area 
SRB  Selenga River Basin 
SRPP   Gusinoozersk State Regional Power Plant 
TDA  Transboundary Diagnostic Analysis  
TPA  Transboundary Protected Area 
TPP  Thermal Power Plant 
UNDP  United Nations Development Programme 
UNESCO United Nations Educational, Scientific, and Cultural Organization  
UNOPS  United Nations Office for Project Services 
WWF  World Wide Fund for Nature  
WWTP  Wastewater treatment plant 
 



 

10 

Glossary of Terms 
 
 
 
Agenda 21 United Nations Conference on Environment and Development (Earth Summit) 

agreement on action to be taken to protect the environment. It proposes integrating 
environmental protection and economic development. 

Aimag First-level administrative subdivision of Mongolia (comparable to provinces). Each 
aimag is divided into several districts.  

Biological 
invasion 

The introduction of an organism into a new environment or geographical region, 
followed by rapid multiplication and expansion of its range. 

Biological 
Oxygen 
Demand (BOD) 

Amount of dissolved oxygen needed by aerobic biological organisms to break down 
organic material present in a given water sample at certain temperature over a 
specific time period. Used as an indication of the organic quality of water. 

Bog Area with a waterlogged, spongy, acidic substrate. 
Buffer 
Environment 
Zone (BEZ) 

The Buffer Environment Zone of Lake Baikal is the physical catchment area of the 
lake within Russia and Mongolia. (Also see Central Ecological Zone and Zone of 
Atmospheric Impact).  

Convention on 
Biological 
Diversity  
 

The principal objectives of the Convention on Biological Diversity, which entered into 
force in 1993, are the conservation and sustainable use of biological diversity, and the 
fair and equitable sharing of benefits arising from its utilisation. The Convention 
recognises that the key to maintaining biological diversity depends upon using it in a 
sustainable manner. 

Catchment The drainage area of a land surface that contributes flow to a single water body, such 
as a river, lake or an ocean.  

Central 
Ecological 
Zone (CET) 

The central ecological zone of Lake Baikal includes the lake itself, and the natural 
parks and reserves that are located around the lake. (Also see Buffer Environment 
Zone, and Zone of Atmospheric Impact). 

Convention A convention is a set of agreed, stipulated or generally accepted standards, norms, or 
criteria. 

Dublin-Rio 
Principles 

Key principles for IWRM presented at the World Summit in Rio de Janeiro in 1992:  
1. Fresh water is a finite and vulnerable resource, essential to sustain life, 

development and the environment. 
2. Water development and management should be based on a participatory 

approach, involving users, planners and policy-makers at all levels. 
3. Women play a central part in the provision, management and safeguarding of 

water. 
4. Water is a public good and has a social and economic value in all its competing 

uses. 
5. Integrated water resources management is based on the equitable and efficient 

management and sustainable use of water. 
Dzud Mongolian term for an extremely harsh winter, during which livestock is unable to find 

sufficient food and large numbers of animals die from starvation.  Successive dzuds 
took place in Mongolia between 2000-2002, and 2009-2010. 

Ecoregion Global Ecoregion is a concept that was developed by WWF and global experts to 
rank habitats according to their importance for biodiversity conservation. There are 
200 Ecoregions in the world. See: wwf.panda.org/about_our_earth/ecoregions/about 

Ecosystem The dynamic complex of plant, animal and micro-organism communities and their 
non-living environment, which interact with each other and with their environment as a 
functional unit. 

http://wwf.panda.org/about_our_earth/ecoregions/about
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Ecosystem 
approach 

Strategy for the integrated management of land, water and living resources that 
promotes conservation and sustainable use in an equitable way, while recognizing 
that humans, with their cultural diversity, are an integral component of ecosystems.  

Ecotone Transitional zone between two or more ecological communities.  
Eutrophication Excessive enrichment of waters with nutrients, typically in the form of nitrates and 

phosphates, often from human sources such as agriculture, sewage, and urban 
runoff, which may lead to adverse biological effects, including toxic algal growth and 
anoxia.  

Ger District Unplanned settlement in the suburbs of a city, where inhabitants predominantly live in 
traditional Ger (also known as yurt) housings. Inhabitants of Ger districts often do not 
have access to basic infrastructure including central heating, water and sanitary 
facilities.   

Greenhouse 
gas 

Gas that absorbs and emits radiation within the thermal infrared range in the 
atmosphere. The primary greenhouse gases in the Earth's atmosphere are water-
vapor, carbon dioxide, methane, nitrous oxide, and ozone. 

Habitat The specific place and physical environment within an ecosystem that surrounds (and 
is influenced by, and utilized by) a particular species of animal, plant, or micro-
organism. 

Hydrologic 
flow 

The characteristic behaviour and the total quantity of water involved in a drainage 
basin, determined by measuring such quantities as rainfall, surface and subsurface 
storage and flow, and evapotranspiration. 

Invasive 
species 

Animals, plants or other organisms introduced by man into places out of their natural 
range of distribution, where they become established and disperse, generating a 
negative impact on the local ecosystem and species. 

IWRM  Integrated Water Resources Management (IWRM) is a process that promotes the 
coordinated development and management of water, land and related resources in 
order to maximise economic and social welfare in an equitable manner without 
compromising the sustainability of vital ecosystems and the environment. 

Keystone 
species 

Species with a disproportionately large effect on its environment relative to its 
abundance. Keystone species play a critical role in maintaining the structure of an 
ecological community, affecting many other organisms in an ecosystem. 

Nonpoint 
source 
pollution 

Nonpoint source pollution refers to pollution from diffuse sources. Nonpoint source 
water pollution can affect a water body from sources such as runoff from agricultural 
areas draining into a river, or atmospheric pollution. 

Point-source 
pollution 

A point source of pollution refers to a single, identifiable source of air, water or 
thermal pollution.  

Precautionary 
Principle 

If an action or policy has a suspected risk of causing harm to the public or to the 
environment, in the absence of scientific consensus that the action or policy is 
harmful, the burden of proof that it is not harmful falls on those taking an act. The 
precautionary principle implies that there is a social responsibility to protect the public 
and the environment from exposure to harm, when there is a plausible risk. 

Rangeland Vast natural landscapes, including steppes and tundras, which can be used to graze 
livestock.   

Sedimentation Increased concentration of suspended sediments, and to the increased accumulation 
(temporary or permanent) of sediments on the bottom of rivers, lakes, and other 
aquatic systems. The origin of the increased sediment transport into an area may be 
erosion on land, or activities in the water. 

Silage Fermented, high-moisture content fodder for cattle and sheep.  
Steppe Landscapes that are characterised by grassland plains that are mostly without trees. 
Waterlogged Soil that is saturated by groundwater, sufficient to prevent or hinder agriculture.  
Taiga Landscapes that are characterised by coniferous forests, which consist mostly of 

pines, spruces and larches.  
Tundra Landscapes that are characterised by extremely cold climates, low biotic diversity, 

simple vegetation structures, and absence of trees. 
Urbanisation The physical growth of urban areas as a result of rural migration and/or suburban 

concentration into cities.  
Zone of 
Atmospheric 
Impact (ZAI) 

 
The Zone of Atmospheric Impact of Lake Baikal is the area immediately outside the 
physical catchment area to the west and north-west of the lake. 
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Introduction  
 

 
 

1.1 LAKE BAIKAL AND ITS CATCHMENT BASIN 
 
Lake Baikal, situated in south-east Siberia, is one of the worldôs most exceptional lakes. It is a global hotspot 
of aquatic biodiversity, harbouring an extraordinary variety of flora and fauna, including hundreds of endemic 
species of amphipods, flatworms, and fish, as well as the only species of freshwater seal on earth. At 
present, over 2,550 species are known from Lake Baikal, including 1,550 species of fauna and 1,000 plant 
species (Timoshkin 2001) and numbers continue to increase as new species are being discovered (e.g. 
Kaygorodova 2012; 2013).  
 
Similar to Lake Tanganyika in East Africa, Lake Baikal lies in a geological rift zone that continues to extend 
as a result of the divergence of continental plates. With an estimated age of between 25-30 million years, 
and a maximum depth of 1,642 m, Lake Baikal is the worldôs oldest and the deepest lake. The lake contains 
approximately 20% of the globally available surface freshwater. Lake Baikal is also famous for its water 
clarity, which can reach up to 40 m.  
 
In 2008, the Russian Government declared Lake Baikal to be one of the Seven Wonders of Russia. In 1996, 
Lake Baikal was added to the UNESCO list of World Heritage Sites (UNESCO 1996

1
), due to itôs value as a 

natural phenomena, representing outstanding examples of ongoing ecological and biological processes in 
evolution and development of freshwater ecosystems, and as a significant habitat for the conservation of 
biodiversity. Furthermore, the Baikal region includes numerous historical, archaeological and cultural 
monuments, several of which are traditionally considered sacred.   
 
Over 360 rivers flow into Lake Baikal with only one outlet, the Angara River. As a result, the residence time 
of water in the lake is over 300 years. The largest tributary of Lake Baikal is the Selenga River, which starts 
in Mongolia and contributes over 60% of annual inflow to the lake. In 1996, the delta of the Selenga River 
was included on the list of Ramsar Wetlands of International Importance because of its significant role as a 
habitat for flora and fauna, as well as its role in functioning as a water filter against pollution flowing into the 
lake.  
 
The water catchment of Lake Baikal is shared by the Russian Federation (Russia) and Mongolia

2
. The Baikal 

Basin includes Lake Khovsgol, which is Mongoliaôs largest lake and contains almost 70% of the countryôs 
surface freshwater. The basin includes numerous mountains, extensive boreal forests, tundra, and steppes 

                                                        
1
 The criteria of the World Heritage Convention on the basis of which Lake Baikal was selected are as follows:  

vii. To contain superlative natural phenomena or areas of exceptional natural beauty and aesthetic importance.  
viii. To be outstanding examples representing major stages of earth's history, including the record of life, significant  
      on-going geological processes in the development of landforms, or significant geomorphic or physiographic   
      features.  
iv. To be outstanding examples representing significant on-going ecological and biological processes in the evolution  
     and development of terrestrial, fresh water, coastal and marine ecosystems and communities of plants and  
     animals.  
v. To contain the most important and significant natural habitats for in-situ conservation of biological diversity,  
    including those containing threatened species of outstanding universal value from the point of view of science or  
    conservation. http://whc.unesco.org/en/criteria  
2
 For a definition of the Baikal Basin, see section 1.4. 

http://whc.unesco.org/en/criteria
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with high scenic beauty and significant natural values. Due to the climatic and geologic differences in the 
region, a great variety of plants and animal species is found.    
 
Given the national, regional, and global significance of the biodiversity in the Baikal Basin, as well as the 
ecosystem services provided by its aquatic and terrestrial systems, transboundary and international 
cooperation for the protection and sustainable management of the basin is of vital importance.  
 
 

1.2 NEED FOR ACTION   
  
The biodiversity and the health of the aquatic and terrestrial ecosystems in Lake Baikal and its catchment 
basin are increasingly threatened as a result of the impacts of a growing human population and its demands 
on natural resources.  
 
There is mounting evidence that global climate change is resulting in an increase of the air temperatures in 
the region, and this is expected to result in the alteration of food-web structures and functioning of aquatic as 
well as terrestrial ecosystems (Shimaraev et al. 2002; Moore et al. 2009). An increase in extreme weather 
effects such as droughts and floods is expected to result in damage to ecosystems, as well as to 
infrastructure and agricultural sectors, leading to economic losses.  
 
Pollution from point and non-point sources causes significant threats to the health of ecosystems as well as 
humans in the Baikal Basin. Unsustainable practices used in the mining industry has lead to a growing 
amount of detrimental environmental impacts. Approximately 40% of the total forested area in the Baikal 
basin has been reduced over the past 10 years as a result from tree felling and forest fires. Invasive species 
are increasingly threatening biodiversity as well as productivity of rangelands, pastures and agricultural 
areas.  
 
As a consequence of the continued degradation of aquatic and terrestrial habitats in the Baikal Basin, 
ecosystem services such as buffering and filtration of pollution and control of erosion, as well as regulation of 
water flows and micro-climates are increasingly at risk. As such, there is a clear need for joint, transboundary 
support and action to ensure the protection of biodiversity and health of aquatic and terrestrial ecosystems 
so that they can continue to provide critical services for future generations.    
 
In recognition of the value of the natural resources for the people inhabiting the Baikal Basin, the 
Governments of Mongolia and Russia signed several transboundary agreements. In 1995, the bilateral 
ñProtection and Use of Transboundary Watersò was signed, replacing earlier agreements from 1974 and 
1988. Both countries regularly share information, exchange visits, and have a scheme of cooperation in 
place, in case of emergencies.  
 
Various relevant projects and initiatives towards protection of biodiversity and sustainable management of 
natural resources have taken place in both Mongolia and Russia. This includes a GEF-financed Biodiversity 
Project that was implemented in Russia from 1996-2003, which resulted in the development of a Lake Baikal 
Biodiversity Conservation Strategy, providing a political and institutional context for expanding Protected 
Areas and developing watershed plans.    
 
In spite of the agreements and cooperation between the two countries, and actions at the national level, 
limited progress has been made towards achieving sustainable transboundary management of the basin. To 
address the need for improved transboundary planning, cooperation and action, a new project was initiated 
on Integrated Natural Resource Management in the Baikal Basin Transboundary Ecosystem (UNDP-GEF 
2011), which started its 4-year implementation phase in November 2011. The project is supported by UNDP 
and the Governments of Mongolia and Russa, executed by UNOPS, and financed by the GEF with co-
financing from the Foundation for the Protection of Lake Baikal, the Coca-Cola Every Drop Matters program, 
and UNESCO.  
 
The project has the objective to spearhead integrated natural resource management of the Lake Baikal basin 
and Lake Khovsgol, ensuring ecosystem resilience, and reduced water quality threats in the context of 
sustainable economic development. The project has three primary components: 
 

¶ Elaborating a strategic policy and planning framework. 

¶ Strengthening institutional capacity for IWRM. 

¶ Demonstrating water quality and biodiversity mainstreaming practice, including groundwater monitoring 
and protection. 
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In accordance with GEF best practices for international waters projects, a transboundary diagnostic analysis 
(TDA) was undertaken between 2008-2009. The present document represents an update of the 2008 TDA, 
which will function as a basis for further strategic action planning.  
 
 

1.3 PURPOSE OF THE TDA  
 

The main purpose of the Transboundary Diagnostic Analysis (TDA)  is to ensure that interventions for 
sustainable development of shared water bodies are based on facts and informed decision making. The TDA 
is a non-negotiated technical document that provides the factual basis for the formulation of a strategic 
action programme. The objective of the TDA is to provide a scientific and technical analysis on the status 
and impacts of the environment. The TDA aims to:  
 

¶ Identify, quantify, and set priorities for environmental issues which are transboundary in nature.  

¶ Identify the immediate and root causes of these priority environmental issues.  

¶ Identify specific practices, sources, locations, and sectors of human activity associated with these priority 
environmental issues and from which environmental degradation arises or threatens to arise. 
 

The TDA is an element of an adaptive management strategy that enables the identification of transboundary 
issues and their causes. It is intended as an ongoing process, which needs to be updated with periodic 
reports as new information about the status of the transboundary basin emerges.  
 
 

1.4 TDA-SAP PROCESS AND PRINCIPLES  
 
The development of a TDA as well as a Strategic Action Programme (SAP) is recommended by the GEF as 
a best practice for international waters projects

3
. The process of formulating a TDA requires detailed 

analyses of environmental issues, which are subsequently prioritized according to their current or expected 
severity and impact. Furthermore, the impacts of the environmental issues are assessed, possible causes 
identified and, as far as possible, quantified or qualitatively justified.     
 
The priority transboundary environmental issues are subject to the process of a causal chain analysis (CCA) 
to determine their root causes, immediate and intermediate causes as well as sectoral activities associated 
with the root causes.  The main purpose of a CCA is to identify the most important root causes of each of 
this priority problems in order to target them by appropriate policy measures and interventions for 
remediation or mitigation. Furthermore, the CCA is an important basis for the design of the practical actions 
that will be included in the SAP.  
 
Components of a Causal Chain Analysis include: 
 

¶ Priority transboundary environmental problems or issues: Environmental issues as identified from 
the studies and evaluations conducted during the TDA process, which are prioritised before the CCA.  

¶ Immediate causes: Physical, biological or chemical variables that have a direct impact on a priority 
environmental issue. 

¶ Root causes: Key factors, trends, processes or institutions that: (a) influence a situation, issue, or 
decision; and (b) propel the system forward, and determine the outcome of a scenario. 

 
Institutional mapping and stakeholder analyses should be an integral component of the TDA. Another 
important aspect of the TDA is a governance analysis, which identifies all the socio-economic, legal, 
administrative, and political contexts or constraints relevant for the integrated management of the 
transboundary water basin.  
 
The preparation of a TDA can take place in a number of ways depending on the specific local situation, but it 
should always involve both national as well as regional joint-fact finding initiatives. After the draft regional 
TDA has been discussed, revised and adopted by technical experts, the document should be tabled for 
review and adoption during an intergovernmental meeting. 
The development of a SAP starts with a review of the priority transboundary issues, and their immediate and 
root causes that have been identified in the TDA. The SAP has two main objectives: Firstly to identify policy 
options and associated governance mechanisms in addressing priority transboundary issues, and secondly 

                                                        
3
 For background information see: http://manuals.iwlearn.net/tda-sap-methodology  

http://manuals.iwlearn.net/tda-sap-methodology
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to formulate appropriate mechanisms to implement priority interventions. The SAP is a negotiated policy 
document that is endorsed at the highest levels of all relevant sectors.   
 
The SAP should establish clear priorities for action relating to reforms in policy, legal, institution or 
investments. Furthermore, the SAP should enable the achievement of agreed regional objectives through 
specific national actions. The priority transboundary issues that have been identified in the TDA are used for 
the formulation of ecosystem quality objectives (EcoQOs), indicators for monitoring and evaluation, as well 
as targets to define strategic program actions for mitigating the environmental problems. Specific, 
quantifiable and time-constrained targets are then set for achieving the EcoQOs. Subsequently, specific 
interventions are developed to realise the EcoQOs within the time frame designated. 
 
 

1.5 METHODS USED FOR UPDATING THE TDA     
 
As part of the preparation phase for the UNDP-supported, GEF-funded Project on Integrated Natural 
Resource Management in the Baikal Transboundary Ecosystem, a preliminary TDA was prepared in 2008 
and finalised in 2009. Because the preliminary document omitted key steps that are recommended according 
to GEF best practices for international waters projects, a process was initiated to update the TDA.  
 
The TDA updating process addressed the following issues:  
 

¶ Ensure that all key stakeholders have a shared understanding of the GEF TDA-SAP process. 

¶ Formulate a definition of the Baikal Basin, including boundaries and conditions for the focus of the TDA. 

¶ Revise the list of transboundary challenges for the protection of biodiversity and sustainable management 
of natural resources in the Baikal Basin. 

¶ Prioritise the identified transboundary challenges for future strategic interventions.  

¶ Prepare a strategy to obtain missing data and information relevant to the completion of the TDA.  

¶ Elaborate a causal chain analysis (CCA) to ensure that root causes of  the transboundary challenges are 
well-understood, as well as their immediate and intermediate causes and the sectoral activities associated 
with the root causes. 

¶ Complete an analysis of stakeholders relevant to the sustainable management of the Baikal Basin.  
 
To coordinate and implement the updating process, a Scientific Advisory Group (SAG) was established, 
comprising expert teams from Mongolia and Russia (Annex I). To ensure continuity, the SAG included 
several of the experts who also participated in the drafting of the preliminary TDA. The SAG was supervised 
by the Project Manager and an international consultant with expertise on the GEF TDA-SAP process. A two-
day regional workshop

4
 was organised in September 2012 during which a short training course was provided 

on the TDA-SAP process, transboundary challenges were revised and prioritised, and a causal chain 
analysis was implemented (4.1.1 and Annex X).   
 
The preparation phase for the Project on Integrated Natural Resource Management in the Baikal 
Transboundary Ecosystem and the preliminary TDA both included analysis of stakeholders relevant to the 
transboundary management of the Baikal Basin. During the process to update the TDA, an additional 
stakeholder analysis was conducted as part of the CCA. The combined results of these analyses are 
presented in this TDA.   
 
During the period August 2012 ï March 2013 the members of the SAG collected and analysed additional 
data and information relevant to a range of topics, including pollution hotspots, biological invasions, and 
climate change. With support from UNESCO, additional data was collected and analysed relevant to the 
sustainable use of groundwater resources in the Baikal Basin. The new data is either integrated in this 
document, or presented as Technical Annexes to the TDA. Additional technical reports will be annexed to 
this document as they become available during further updating processes.  
 
 

1.6 BOUNDARIES AND CONDITIONS OF THE TDA  
 

                                                        
4
 For a report of the meeting, see: Marijnissen, S. (2012) Regional workshop on updating the Lake Baikal Basin 

Transboundary Diagnostic Analysis, Ulan-Ude 18-19 September 2012. UNDP-GEF Project on Integrated Natural 
Resource Management in the Baikal Transboundary Ecosystem report, 37 pp. including Annexes.  



 

 

19 

The geographical area of this TDA focuses on the physical water catchment basin of Lake Baikal
5
, which 

covers an area of c.a. 540,000 km
2
 (Kozhov, 1963) in south-eastern Siberia and northern Mongolia (Figure 

1.6.1). 
 
The Baikal Basin comprises three environmental impact zones: 
 

1. The Central Ecological Zone: Lake Baikal and natural parks and reserves that are located around the 
lake. 

2. The Buffer Environment Zone: Physical catchment area within Russia and Mongolia. 
3. The Zone of Atmospheric Impact: Area immediately outside the physical catchment area to the west and 

north-west of the lake. 
 
The Baikal Basin exists at the junction between biogeographically distinct regions: Central Asian, Eastern 
Asian, and European-Siberian. These regions consist of combinations of taiga, tundra, steppe and deserts. 
Consequently, the Baikal Basin harbours extremely diverse communities of plants and animals (Kozhova 
and Izmesteva, 1998).  
 
 

Figure 1.6.1: Map of Lake Baikal and its transboundary water catchment basin that is shared by Mongolia 
and the Russian Federation.     

In terms of thematic scope, this TDA covers the Baikal Basin Transboundary Ecosystem
6
, which is defined 

as the dynamic complex of plant, animal, human, and micro-organism communities as well as their non-living 

                                                        
5
 The physical water catchment basin of Lake Baikal is denoted elsewhere in this TDA as ñBaikal Basinò  or ñLake Baikal 
catchment basinò, following the definition as outlined in this section. 
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aquatic and terrestrial environments, acting as a functional unit within the spatial boundaries determined by 
the physical water catchment area of Lake Baikal, including Lake Baikal itself and parts of Mongolia as well 
as parts of the Russian Federation.   
 
The TDA promotes a holistic approach by addressing and integrating issues related to water-based as well 
as land-based sources and activities that can affect the health of the aquatic and terrestrial components of 
the Baikal Basin Transboundary Ecosystem. The main thematic areas of this TDA are therefore:  
 
1. Modification of hydrological flows.  
2. Degradation of aquatic and terrestrial habitats. 
3. Decline of water and soil quality. 
4. Unsustainable fisheries and wildlife exploitation. 
5. Biological invasions. 
6. Climate change impacts (cross-cutting theme). 
7. Natural disasters (cross-cutting theme). 
 
By identifying specific practices, sources, locations, and sectors of human activity associated with these 
areas, the TDA offers opportunities to develop integrated, cross-sectoral interventions for the protection of 
biodiversity and ecologically sustainable management of the natural resources in the Baikal Basin. 

                                                                                                                                                                                        
6
 According to the Convention on Biological Diversity, an ecosystem can be defined as ñA dynamic complex of plant, 

animal and micro-organism communities and their non-living environment interacting as a functional unitò (CBD, Article 2) 
www.cbd.int/convention/articles/?a=cbd-02  

http://www.cbd.int/convention/articles/?a=cbd-02
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Description of the Lake 
Baikal Basin 
 
 
 

2.1 PHYSICAL CHARACTERISTICS  
 
 
 

2.1.1  GEOGRAPHIC AND GEOMORPHOLOGICAL FEATURES 
 
Lake Baikal is the oldest, deepest, and most voluminous of the worldôs great rift lakes (Table 2.1.1). The 
Lake Baikal catchment basin is shared by two countries: Mongolia and Russia (Figure 1.6.1). The lake is 
situated at 455.5 m asl between 51Á28'ī55Á47' North and 103Á43'ī109Á58' East. Mongolia occupies 52.1% 
of the catchment area, whereas Russia occupies 44.8% (Buryatia 31.8%, Zabaikalsky Krai 10.4%, Irkutsk 
Oblast 2.2%, Republic of Tyva 0.4%) and the lake itself 3.1%.  
 
The Baikal Basin is situated in a tectonically active rift zone of over 2,000 km long. Lake Baikal itself is 
estimated to have originated between 25-30 million years ago (Mats et al. 2000; Horiuchi et al. 2003) through 
the divergence of the Eurasian Plate and Siberian platform to the west, and the Amur Plate to the east.  
 
Bathymetric maps of the lake revealed that the lake is made up of  three sub-basins (INTAS 2002). The 
central basin has a maximum depth of 1,642 m (1,186.5 m below sea level), which makes Lake Baikal the 
deepest lake in the world. The northern basin has a maximum depth of 904 m, the southern basin has a 
maximum depth of 1461 m, and the mean depth of the is 744.4 m. With an estimated volume of 23,615.39 
km

3
, Lake Baikal contains approximately 20% of the worldôs available surface freshwater.  

 
Table 2.1.1: Characteristics of Lake Baikal compared to the African Rift Lakes  

 Lake  
Baikal  

Lake 
 Tanganyika 

Lake 
Malawi 

Lake 
Victoria 

Estimated age (million years) 25-30 9-12   4.5-8.6   0.25-0.75   

Maximum depth (m) 1,642 1,470  706   80   

Mean depth (m) 744.4 570   264 40 

Surface area (km
2
) 3,1722 32,600  29,500  68,870 

Volume (km
3
) 23,615.39 18,880  7 775  2 760 

Oxygen cline (m)  100-200 200-250 ð 

Water residence time (years) 300 440  114   23 

Length of the lake (km) 636 670   569 412 

Length of the shoreline
7
 (km) 2,000 1,900   1,500 3,460 

Catchment drainage area (km
2
) 5,426,722 223,000  100,500  193,000 

 

 
Lake Baikal contains 22 islands. The largest island is Olôkhon (Figure 2.1.1.a), which has an area of 730 km

2
, 

making it one of the largest lacustrine islands in the world. Other significant islands are Boruchansky and 
Izhilkhey. Main island groups in the lake are Bolshoi Ushkaniy

8
, Chayachiy, Listvianichny and Yarki.  

 

                                                        
7
 The total length of the shoreline varies with the fluctuation of the lake water level.  

8
 Ushkaniy island is one of the important breeding grounds for the endemic freshwater seals of Lake Baikal.  
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Figure 2.1.1.a: Shaman Rock on Olkôhon Island near Khuzir, considered a sacred place by the Buryat 
people, and one of the most iconic touristic images from Lake Baikal. Photo: Andrzej Barabasz    
 
 
The Baikal Basin also includes Lake Khovsgol, which is situated 1,645 m asl in the northwest of Mongolia at 
the foot of the Sayan mountain. With a maximum depth of 267 m, a surface area of 2612 km

2
, and a volume 

of 480.7 km
3
, Lake Khovsgol is the largest lake in Mongolia.  

 
As a result of its location in a tectonically active rift zone, the Baikal Basin is characterised by dramatic 
mountain ranges (Figure 2.1.1.b). The western shoreline of Lake Baikal is rimmed by the Primorsky and 
Baikalsky ranges, with a maximum height of 2,678 m. The Barguzinsky mountain range, with maximum 
height of 2,840 m is found in the east, whereas the south-east and the south of the lake are rimmed by the 
Khamar-Daban range.   
 

 
 

Figure 2.1.1.b: Map of the main mountain ranges in the Baikal Basin. Source: Wikimedia.com    
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The Baikal Basin furthermore includes the Yablonoviy mountain range, which runs north-east from Mongolia 
into Russia, with a peak of 2,500 m. The Altay-Sayan mountain range is situated between north-western 
Mongolia and southern Siberia, with an a general elevation of 2,000-2,7000 m. The highest peak in this 
mountain range is the Mºnkh Saridag, which has a height of 3,492 m. The overall highest mountain in the 
Baikal Basin is the Otgontenger in the Khangai mountain range in Mongolia, which has a peak of 3,905 m.   
 
The continued extension of the rift is associated with high seismic activity, and as a result, earthquakes are 
common in the region (Radziminovitch 2006). Annually, more than 2,000 earthquake tremors are registered 
by seismic stations in the Russian part of the Baikal Basin. In 1959, an earthquake with a magnitude of 9 on 
the Richter scale caused displacements of 12-20 m at the bottom of Lake Baikal. The occurrence of 
earthquakes in the region is being monitored closely. In 2001, monitoring data indicated that during a period 
of 40 years over 110,000 earthquakes had taken place in the Baikal Rift System (D®verch¯re et al. 2001).  
 
Another result of the fact that Lake Baikal is situated in an active rift system, is the occurrence of so-called 
ñcold seepsò, where methane and/or other fluids actively escape from the lake floor, forming mud volcanoes 
(Granin and Granina 2002).  
 
 

2.1.2 SURFACE WATER HYDROLOGY 
 
Lake Baikal has only one outlet, de Angara River, which exits the lake in the west near Irkutsk. The Angara 
River is 1,779 kilometers long and forms the headwater tributary of the Yenisei River, which flows into the 
Arctic Ocean.  Lake Baikal is predominantly fed by run-off from over 336 rivers and streams. The largest 
contributions come from the Selenga, Upper Angara, Barguzin, and Ruka Rivers. On average, 58.75 km

3
 of 

river water is contributed annually to Lake Baikal, adding up to 82.7% of the lakeôs total water balance. 
Precipitation contributes 13.2% to the lakeôs annual water balance, whereas groundwater sources contribute 
4.3%.  
  
 
 
Table 2.1.2.a Average annual water balance of Lake Baikal (MNRE 2012). 
 

Inflow km
3
 /year % of total Outflow km

3
 /year % of total 

Surface waters 57.77 82.4 Angara River 60.89 86.8 

Precipitation 9.26 13.2 Evaporation 9.26 13.2 

Groundwater 3.12 4.4    

Total 70.15 100 Total 70.15 100 

 
 
The Selenga River (also called Selenge River) is the largest tributary to the Lake Baikal. The river has a 
length of 1,024 km, of which 615 km in Mongolia and 409 km in Russia. The Selenga River ends in a large 
delta of 680 kmĮ on the eastern shores of the lake in Republic of Buryatia. The basin covers seven provinces 
in Mongolia (Zavkhan, Khubsgul, Bulgan, Arkhangai, Uvurkhangai, Selenga, and Tuv), including the capital 
Ulan Bator, and one province in Russia (Republic of Buryatia).  
 
The catchment of the Selenga River occupies 447,060 km

2
, of which 299,60.2 km

2
 (67%) is located in 

Mongolia (Figure 2.1.2.a) and 14,7529.8 (33%) in Russia. The Selenga River contributes on average 30 km
3
 

water to Lake Baikal annually, adding up to half the lakeôs total riverine inflow. In addition, the Selenga River 
deposits over 3.5 million tons of sediment per year. 
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Figure 2.1.2.a: The Selenga River catchment basin in Mongolia (highlighted in pink).  
 
 
The Selenga River is mainly fed by thawing water and precipitation, and starts at the confluence of the Ider 
and Delgermurun Rivers in Tºmºrbulag, Mongolia (Figure 2.1.2.b). The Ider River originates southeast of the 
highest peak of the Khangai Mountain range in central Mongolia (4,301 m asl), whereas the Delgermurun 
River originates in the Ulaan Taiga mountain range (2,616 m asl) close to the border of Russia.  
 
The main tributaries of the Selenga River are the Orkhon, Tuul, and Eg River in Mongolia (Table 2.2.2.b), 
and the Djida, Uda, Chikoy and Khilok Rivers in Russia. The Djida, Uda and Khilok Rivers flow through dry 
steppe areas and only contribute very low volumes of water (0.0005- 0.002 m

3
/sec). The Orkhon River is the 

largest  tributary to the Selenga River. Its source is the sacred Suvraga Khairkhan mountain in the eastern 
Khangai Mountain range, from where it flows northwards for 1,124 km before joining the Selenga River. The 
Orkhon is the longest river in Mongolia, and it has a catchment area of 133,000 km

2
.  

 
Table 2.1.2.b Characteristics of the Selenga River and its tributaries in Mongolia. 
 

River Catchment 
basin area 

(km
2
) 

Main river 
length  
(km

2
) 

Mean slope 
(ă) 

Mean basin 
elevation  

(m) 

Total length 
of river 
network 

(km) 

River 
network 
density 
(km

2
) 

Selenga 282,154.1 1,095 0.0019 1,500 107,692.8 0.38 

Orkhon 131,105.6 1124 0.002 1,300 85,869.5 0.23 

Tuul 48,909.2 898 0.0015 1,300 11,046.5 0.23 

Eg 38,354.1 509.5 0.0016 1,624 13,551.3 0.35 

Ider 22,419.9 465 0.0047 1,780 22,230.3 0.99 

Delgermurun 18,670.6 439.7 0.0035 1,921 8,002.3 0.43 

Kharaa 14,400.0 352 0.004 1,272 5,358.8 0.37 

Yeruu 10,905.2 388 0.004 1,320 5,735.4 0.53 

 
The catchment basin of the Selenga River is predominantly mountainous, and the basin is characterized by 
substantial differences in elevation. The Selenga basin includes Lake Khovsgol, which contains 60-70% of 
Mongoliaôs available surface freshwater resources. Lake Khovsgol has 96 tributaries and only one outflow, 
the Eg River, which joins the Selenga River. During flash floods, sediment inflow can create a natural dam in 
the mouth of the Eg River. As a result, the water flow from the Eg River is sometimes blocked.  
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The volume of the Selenga River shows significant variation on an annual basis, and the difference between 
low-flow and high water level can be as much as six meters.  Large floods of the Selenga River occur on 
average once in every ten years.  
 

 
 
Figure 2.1.2.b: The start of the Selenga River at the confluence of the Delger and Ider Rivers in Mongolia.   
 
 
For most of the rivers in the Lake Baikal Basin, 80-90% of the annual run-off occurs during the summer, with 
flow peaks from July to August (Appendix X). The majority of the rivers in the basin freezes during the Winter 
months from around November to April. In Mongolia, rivers flow approximately 6 months, as a result of 
limited precipitation and freezing during the winter. The uneven distribution of annual run-off, as well as the 
freezing and shallow depths during the winter hampers economic utilization of the majority of the inflowing 
rivers in the Lake Baikal Basin.   
 
 

2.1.3  GROUNDWATER HYDROLOGY  
 
Groundwater forms a significant component of the overall hydrological cycle

9
, and aquifers are important 

hydrological units in watersheds and river basins.  It plays an important environmental and socio-economic 
role as a reservoir, and as a linkage between water systems. In nature, groundwater is a key element of 
many geological and hydrochemical processes, and it plays a role as a geotechnical factor that conditions 
soil and rock behaviour. Groundwater forms a valuable component of ecological systems that sustain spring 
discharge and river basin flow, as well as lakes and wetlands. 
 
Groundwater resources play an important role in supporting Russian and Mongolian households and 
economic development. The majority of the urban and rural populations in the Baikal basin depend on 
groundwater for domestic purposes. Groundwater resources are also important for supporting mining, 
industrial and agricultural activities.  
 
In Mongolia, 80% of the water supplies for domestic, industrial agricultural purposes are derived from 
groundwater resources. The main cities are fully dependent on groundwater. In Russia, groundwater is used 
mostly for domestic purposes and drinking water supplies. Mining industries also use groundwater, whereas 
other industrial enterprises mainly use surface water.  
 
The hydrological system in the Lake Baikal Basin is characterised by both deep and shallow groundwater 
circulation. Deep groundwater flow occurs through tectonic activity that creates vertical passes and 
cleavages in the rock environment. Tectonic structures allow rainwater to penetrate into great depths and 
form active geothermal systems. The Baikal Basin also includes deep aquifer systems, which contain non-

                                                        
9
 For additional details and information relevant to this section, see UNESCO (2013) Groundwater resource 

assessment as a contribution to the TDA, including surface water-groundwater interactions and groundwater 
dependent ecosystem in the Baikal Basin, Preliminary Report, 20 January 2013, 72 pp. and Annex X.  
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renewable fossil water. Shallow groundwater circulation occurs through topsoil and permeable river 
sediments that are widely developed in the Baikal basin. This type of groundwater is most sensitive and 
vulnerable to the human impacts and pollution. The main source of groundwater recharge is influx from 
mountains and precipitations. Discharge of river water into shallow aquifers also occurs in many parts of the 
Baikal Basin. 

 
Groundwater is naturally discharged via springs and natural watercourses (rivers, streams, lakes), or by 
man-made facilities (wells, galleries). The discharge rates of groundwater depend on the type of rocks and 
their permeability. For instance, karst formations in the Baikal Basin can discharge groundwater in wet 
seasons up to 200 l/sec. However, the yields of karst springs can fluctuate substantially. Discharge from 
sandstones is lower (tens of l/sec.) but is more stable. Discharge from granite and other hard rocks varies 
mostly between 0.5ī3 l/sec. However, yield of wells located in tectonically disturbed and highly fissured hard 
rocks may reach several tens of l/sec. 
 
In the Mongolian part of the Selenge River Basin, two groundwater units have been identified according to 
geological conditions and tectonic structure: i) Northern Mongolia, and ii) Mongolia ïTransbaikal unit. Both 
are affected by the deep tectonic faults of Tamir and Bayangol. A variety of unconsolidated deposits and 
hard rock formations contain significant resources of groundwater.  
 
Shallow aquifers in alluvial deposits composed by porous sands and gravels are often hydrologically 
connected to surface streams or rivers. Highly productive shallow aquifers with abundant groundwater 
resources exist in the fluvial deposits of Selenge, Tuul and Orkhon, as well as other rivers. They are used as 
a main source of drinking water supplies for major cities in Mongolia including Ulaanbaatar, which is the 
largest consumer of groundwater resources in Mongolia, as well as in Erdenet, Darkhan, Murun, Sukhbatar, 
Tsetserleg, and Zuunkharaa cities.  
 
Groundwater is also stored in continuous permafrost deposits. In the high plateaus of the Khovsgol, Khangai 
and Khentii mountains in Mongolia, the permafrost deposits are particularly well-developed, and can reach a 
thickness of 200-500 m. Continuous and non-continuous permafrost islands with a thickness ranging from 
15-25 or 50-100 m are spread accross the Khangai mountain zone and small river valleys. In the major part 
of the Russian territory of the Baikal Basin mostly fragmented permafrost occurs. However, continuous 
frozen grounds can be found in the southern and northeast flanks of intermountain basins (East Sayan 
Mountains, Barguzin, and Severomuyski). Groundwater in permafrost deposits can be either in frozen or 
liquid form, and is mostly used as water supply for small rural settlements and for pasture livestock.  
 
Three areas with significant groundwater resources have been identified in the Russian part of the Lake 
Baikal basin: i) the eastern part of the Lena-Kirenga Basin; ii) the Baikal Rift zone, and iii) Trans-Baikalia. In 
each of these areas there are different hydrogeological conditions, depending on their geological and 
tectonic features. The groundwater basins in the Baikal Rift zone contain significant groundwater resources 
in aquifers in intermountain deep, asymmetric depressions filled by unconsolidated sediments. Basins 
composed by Pre-Cambrian crystalline rocks can be found between 3,000-5,000 m below ground. The main 
groundwater resources in Russian part of Baikal Basin are found in artesian basins in inter-mountainous 
areas, and in shallow aquifers in fluvial deposits in the valleys of large rivers. The shallow aquifers in 
Selenge River fluvial deposits provide groundwater for Ulan-Ude city, which is home to about half of the 
population of the Republic of Buryatia, and consumes most of the groundwater resources that are presently 
being extracted. 
 
 
 
 

2.1.4  CLIMATIC CONDITIONS  
 
The Baikal Basin is situated near the centre of the Asian continent, and as such characterized by a 
pronounced continental climate with very cold winters (dominated by anticyclones centred over Siberia), cool 
to hot summers, large annual and diurnal ranges in temperature, and generally scanty precipitation. The 
difference between the mean temperatures of January and July can reach 44ÁC, and temperature variations 
of as much as 30ÁC can occur in a single day. 
 
Lake Baikal itself functions as a large thermo-stabilizator, due to the fact that water masses accumulate 
much heat and are warmed during the summer to depths of 200-250 m. The average annual temperature of 
the lakeôs surface water is +4Áʉ. In the summer, near-shore water temperature can reach +17Áʉ , and up to 
+23Áʉ in shallow bays. Winter temperatures are significantly warmer and summer temperatures are cooler 
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around the coast of Lake Baikal than in the rest of the Siberian territory. For instance, there is typically a 
10ÜC difference in temperature between locations close to Lake Baikal and Irkutsk, which is located 70 km 
west of the lake. 
 
Lake Baikal freezes every year, for a period of almost five months (Figure 2.1.4.a). The lake is gradually 
covered with ice from the north to the south, starting in late October when shallow bays freeze, until the 
entire lake is frozen in the middle of winter (around the first two weeks of January). In the winter, the ice is 
about 1 m thick. When the temperatures decline, ice compresses at night and subsequently tears into 
separate fields following thermal patterns. As the temperatures increase, the ice expands, pressure emerges 
on cracks, and hummocks are formed. Around April 25-30 the ice typically starts to break open near the 
Bolshoi Kadilny Cape, as a result of increasing air temperatures and deep warm waters being brought to the 
surface by lake currents. The northern part of the lake is normally the last to be cleared of ice, around the 
first two weeks of June.  
 

 
 
Figure 2.1.4.a: Lake Baikal during the winter, when the lake is frozen over. The ice can reach a thickness of 
about 1 meter. Photo: Daniil. 
 
 
Lake Baikal is well-known for being one of the roughest lakes in the world, with waves that can reach over 6 
m. Maximum wind speeds are recorded in April, May and November, whereas minimum wind speeds occur 
in February and July. The diversity of prevailing wind patterns in Lake Baikal is reflected in the fact that over 
30 local names exist for different types of wind. For instance, the Gornaya is a western and north-western 
mountainous wind that picks up suddenly and very quickly becomes very strong. The most powerful wind is 
the Sarma, which is a variety of the Gornaya and reaches speeds of up to 40 m/sec. 
 
The air temperature above Lake Baikal is influenced by the temperature of the underlying water surface and 
follows its isotherms curves. Throughout the year the average air temperature over the surface of Lake 
Baikal in the open waters changes from -21ÁC in winter to +15ÁC in summer, and from -25ÁC to +17ÁC in the 
coastal areas. The water temperature of the coast is influenced by the shallow delta areas of the Selenga, 
Barguzin, and Upper Angara Rivers, which reach +22ÁC during the summer. 
 
Precipitation as rain, snow, or air condensation forms the second most important contribution to the water 
balance of Lake Baikal, after river runoff. On average, 9.26 km

3
 of precipitation (294 mm) contributes 13.2% 

to the annual water balance of the lake.  
 
Precipitation patterns in the catchment basin of Lake Baikal are highly unevenly distributed. The following 
five areas can be distinguished in the Baikal Basin based on their average annual precipitation patterns:  
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¶ South-Western near-Baikal (from the Angara River to the Pokoyniki River): 475 mm.  

¶ Northern-Baikal (north from the Pokoyniki and Turka Rivers): 700 mm. 

¶ Khamar-Dabansky: 1,145 mm 

¶ Chikoy taiga: 555 mm. 

¶ Selenginskaya Dauria (SRB without Chikoy taiga): 420 mm.  
 

Olôkhon Island in Lake Baikal, and the nearby Tazheransky steppes between Lake Baikal in the east and the 
Primorsky mountain range in the west receive the overall lowest amount of precipitation, with an annual 
average of 164 mm.    
 
Precipitation in the Mongolian part of the Baikal Basin increases with elevation and latitude. Precipitation 
patterns are highly variable in amount and timing, and fluctuate considerably from year to year. Maximum 
rainfall occurs during the summer months, and varies from 300-500 mm in the mountains to 50-100 mm in 
arid zones. The Orkhon-Selenga Basin receives about 250-300 mm of precipitation annually. At the same 
time a high evaporating capacity is characteristic of all regions of Mongolia. In some regions, and in some 
years, the evaporation exceeds the precipitation. In the highland regions the volume of precipitation and 
amounts to 500 mm/year, in the forest-steppe evaporation amounts to 550-700 mm, in the steppe ï 650-750 
mm, and in the desert areas it amounts to 800-1000 mm (MARCC 2009). 
 
Data collected for over 70 years in Mongolia revealed that precipitation follows a pattern of wet and dry 
cycles that reaches a maximum every 13-16 years (Figure 2.1.4.b). Wet cycle years occurred between 1970-
1990, resulting in an increase of floods. A dryer cycle was observed from 1998-2008, with less precipitation 
and as a result a significant decrease in the number of floods.  
 

 

 
Figure 2.1.4.b: Precipitation patterns in the Selenga River Basin (Ulaanbaataar).  
 
 
There is mounting evidence that global climate change is increasingly impacting the Baikal Basin region. 
Environmental warming in Siberia has surpassed estimates of temperature increases elsewhere (Serreze et 
al. 2000, Shimaraev et al. 2002). The average air temperature in Mongolia has increased with 1.56ÜC over 
the past 60 years (Ma et al. 2003). The  surface water temperatures of Lake Baikal have increased with 
1.21ÜC since 1946 (Hampton et al. 2008). These changes are expected to have dramatic longer-term effects 
on both terrestrial and aquatic ecosystems and their services in the Baikal Basin (see Chapter 4.7).   
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2.2 ECOLOGICAL CHARACTERISTICS 
 
 
 

2.2.1  TERRESTRIAL HABITATS AND BIODIVERSITY  
 
In total, the Baikal Basin encompasses Ĳ of the ecosystem diversity of the Palaearctic part of the Asian 
continent (Figure 2.2.1.a). This diversity is the combined result of: i) the location of the basin at the junction 
of three biogeographically distinct regions, namely the Central Asian, Eastern Asian, and European-Siberian 
region; ii) climatic variation across latitudes and longitudes; iii) the existence of multiple mountain ranges with 
large differences in altitude. Main ecosystem types in the basin include mountain tundraôs

10
, taigas

11
, 

steppes
12

, as well as river deltaôs. Main ecosystem types can be further sub-divided according to climatic 
variables (Figure 2.2.1, Table 2.2.1.a).  
 
In general, landscapes at high altitudes of over 1,800 m asl are dominated by mountain tundra. Alpine 
forests, and Siberian cedar forests in the lower regions of these high altitudes. Mid-elevation landscapes 
between 1,200-1,800 m asl are characterised by coniferous forests and cedar groves. Low-mountain 
landscapes between 600-1,200 m asl are dominated mostly by conifers, cedar and larch, pines, and mixed 
taiga habitats. The low plains are characterised by forest, steppe and march landscapes.  
 
The landscapes in the Baikal Basin also include three areas that have been assigned as important Global 
Ecoregions

13
 for the conservation of biodiversity: the Siberia Taiga (Russian part of the basin), Altai-Sayan 

(shared by Mongolia, Russia, China and Kazakhstan) and the Daurian Steppe Ecoregion (shared by 
Mongolia, Russia, and China).  
 
 
Table 2.2.1.a Terrestrial ecosystems in the Selenga River Basin (Gunin et al. 2012), 
 

Groups of ecosystem 
types 

Ecosystem types 
Mongolia 
Area (%) 

Russia 
Area (%) 

Automorphic and 
polyhydromorphic 
natural 

Nival-golets
14

 3.63 0.9 

Mountain-tundra-grassland 5.46 1.32 

Sub-golets 3.55 5.53 

North-taiga 9.20 11.81 

Mid-taiga 12.95 22.04 

South-taiga 13.50 16.63 

Forest-steppe 30.69 5.64 

                                                        
10

 Tundra landscapes are characterised by extremely cold climates, low biotic diversity, simple vegetation structures, and 
absence of trees.  
11

 Taiga landscapes are characterised by coniferous forests, which consist mostly of pines, spruces and larches.  
12

 Steppe landscapes are characterised by grassland plains that are mostly without trees.  
13

 Global Ecoregion is a concept that was developed by WWF and global experts to rank habitats according to their 
importance for biodiversity conservation. See: wwf.panda.org/about_our_earth/ecoregions/about  
14

 Golets are bold rocks in the landscape. The nival zone is characterised by vegetation that lives on rocks and gravel, 
with a few scattered areas of continuous meadow.   

http://wwf.panda.org/about_our_earth/ecoregions/about
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Moderate dry steppe 0.69 1.69 

Dry steppe 7.46 5.73 

Hydromorphic natural High-mountain and forest 7.79 8.42 

Forest-steppe and steppe 1.17 15.19 

Anthropogenic  Arable and abandoned  2.50 3.12 

 Urbanized  1.39 1.98 

Total area  100 100 

 
 
As a result of the diversity in ecosystems and habitats, the Baikal Basin harbours a wide diversity of flora and 
fauna species (Table 2.2.1.b), including numerous rare and endangered species (Table 2.2.1.c). In total, 129 
species of animals, and 121 species of plants in the Baikal Basin are listed as protected in the Red Books of 
Russia and Mongolia (of which 51 animal and 75 plant species in Mongolia).  
 

 
 
Figure 2.2.1.a: Ecosystem groups in the Baikal Basin. I high mountains wilderness and glades; II 

mountains forests with larch (Larix sibirica, Larix dahurica gmelinii); III mountains forests with cembra pine 
(Pinus sibirica) and fir (Abies sibirica); IV forest with pine (Pinus silvestris); V forest-steppe; VI middle high 
mountains steppe; VII plain or valley steppe; VIII rivers glades; IX special natural protected areas. 
(Kalikhman 2011).  
 

 
The highest levels of biodiversity are found in the forested areas in the Baikal Basin. In general, Mongolia 
has a relatively low forest cover and most of its forests are located in the northern parts of the country on the 
transition zone between the Great Siberian boreal forest and the Central Asian steppe deserts. A large part 
of Mongoliaôs forests is located within the Baikal Basin and form transboundary ecosystems that are shared 
with Russia.  
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Table 2.2.1.b Numbers of terrestrial flora and fauna in the Mongolian and Russian parts of the Baikal 
Basin. 
 

 Mongolia Russia Total Baikal Basin 

Mammals 70  108 178 

Birds  415 400 815 

Reptiles and amphibians  12 20 32 

Insects (Coleopterous beetles)   3,500 

Vascular plants  2,010
15

 2,000
16

 4,010 

Muscoids   380 - 

Lichens   450 - 

 
As the southernmost extension of the east Siberian taiga, the forests consist mainly of Siberian Larch (Larix 
sibirica) and Siberian Pine (Pinus sibirica), as well as plenty mosses and lichens. Ungulates typical of 
Eurasian forests are found here, including Musk Deer (Moschus moschiferus), Elk (Alces alces), Roe Deer 
(Capreolus pugargus), and Reindeer (Rangifer tarandus).  Forest predators include the grey wolf (Canis 
lupus), brown bear (Ursus arctos), wolverine (Gulo gulo), and Eurasiona lynx (Felis lynx). Typical birds of 
these forests include great grey owl (Strix nebulosa), boreal owl (Aegolius funereus), black-billed capercaillie 
(Tetrao parvirostris) and pine grosbeak (Pinicola enucleator). At lower altitudes, a high degree of biodiversity 
occurs in areas where the taiga forest meets the steppes. Here mixed conifer and broadleaf forests 
intermingle with lush grasslands, and the fauna includes species characteristic of both taiga and steppe 
(Batsukh 2004). 
 
The Altai-Sayan Ecoregion between north-western Mongolia and southern Siberia (Figure 2.2.1.b) is one of 
the most diverse terrestrial landscapes in the Baikal Basin. It includes a is a mosaic of coniferous forests, 
tundra, taiga, forests, semi-desert, intermontane steppes, alpine meadows, rivers, flood plains, and salty 
marches, and harbours a diversity of wildlife (Onon et al 2004). The conservation of the Altai-Sayan 
Ecoregion and its biodiversity is of global significance, and offers opportunities to protect ecosystems that 
are still relatively intact.  
 

 
 

Figure 2.2.1.b: The picturesque beauty of the Sayan Mountain range in the south of Lake Baikal. 
 
 
The Altai-Sayan fauna includes a number of rare and endangered wildlife species such as snow leopard 
(Uncia uncia), wild sheep or argal (Ovis ammon), Siberian ibex (Capra sibirica), Mongolian saiga (Saiga 
tatarica mongolica), musk deer (Moschus moschiferus), Pallasô cat or manul (Felis manul), black tailed 

                                                        
15

 This includes 95 families and 476 genera of vascular plants. In total, 37 species of plants are endemic. 
16

 This includes 100 families and 600 genera of vascular plants. In total, 180 species of plants are endemic.  
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gazelle (Gazelle subgutturosa), wild boar (Sus scrofa nigipes), stone martin (Martes foina), marbled polecat 
(Vormela peregusna), Altai-Sayan subspecies of the reindeer (Rangifer tarandus), and elk or European red 
deer (Cervus elaphus).  
 
The Altai-Sayan furthermore harbours a number of rare and endangered birds, including the snowcock or 
Altain ular (Tetraogallus altaicus), cenereous vulture (Aegypius monachus), golden eagle (Aquila 
chrysaetos), lammergeyer (Gypaetus barbatus) , spoonbills (Platalea Leucorodia), Dalmatian pelican 
(Pelecanus crispus), great white egrets (Egretta alba), whooper swans (Cygnus cygnus), great blackheaded 
gulls (Larus ichthyatus), black Storks (Ciconia nigra) and swan goose (Anser cygnoides).   
 
Other important species that are found in the Baikal Basin and are listed as rare and endangered include the 
bighorn (Ovis nivicola), Siberian moose (Alces alces pfizenmayeri), Przewalski horse (Equus przewalskii), 
zeren (Procapra gutturosa), Daurian hedgehog (Erinaceus dauricus), red dog (Cuon alpinus), panther 
(Pantera pardus), Siberian tiger (Pantera tigris), East Siberian brown bear (Ursus arctos),  river otter (Lutra 
lutra), Mongolian beaver (Castor fiber), Mongolian marmot (Marmota sibirica), and the Pallasô coluber 
(Elaphe dione)  
 
Rare and endangered birds in the Baikal Basin include the red-throated diver (Gavia stellata), swan goose 
(Cygnopsis cygnoides), Gray goose (Anser anser), lesser white-fronted goose (A. erythropus), the taiga 
subspecies of the bean goose (A. fabalis), the bar-headed goose (Eulabeia indica), Baikal teal duck (Anas 
formosa), common crane (Grus grus), white-naped crane (G. vipio), white crane (G. Leucogeranus), 
demoiselle crane (Anthropoidos virgo), common bastard (Otis tarda), greater spotted eagle (Aguila clanga), 
fish hawk (Pandion haliaetus), saker falcon (Falco cherrug), relic gull (Larus relictus), black tern (Chilodonis 
niger), whiskered tern (Ch. hybridus), little tern (Sterna albifrons), Caspian tern (Hydroprogne caspia), and 
the common eagle-owl (Bubo bubo). 
 
 
Table 2.2.1.c Numbers of rare and endangered species in northern Mongolia and Buryatia  
(Gunin et al. 2012). 
 

Type Buryiatia Northern Mongolia 

Mammals 25 10  

Birds 70 21 

Reptiles   4  0 

Amphibians 3 2 

Fish 5 3 

Insects 22 14 

Molluscs 0 1 

Fauna (total)* 129 51 

Vascular plants 115    55 

Bryophytes  0  2 

Algae 0 4 

Lichens  6  9 

Mushrooms 0 5 

Flora (total)* 212 75 
 

*Note that some of the species listed in the Red Book of Buryatia  are absent in the Red Book of Mongolia 

 

2.2.2  WETLAND HABITATS AND BIODIVERSITY 
 
The Baikal Basin encompasses numerous delta areas as well as marshlands and swamps, including in the 
upper reaches of the Selenga, Orkhon, and Tuul Rivers. Wetland functions are extremely important because 
they provide a multitude of ecosystem services:  
 

¶ Accumulate and maintain fresh water supplies. 

¶ Regulate surface groundwater runoff. 

¶ Maintain groundwater levels. 

¶ Purify water and act as a filter against pollutants and dissolved sediments.  

¶ Produce and emit oxygen to the atmosphere. 

¶ Act as a stock and reserve of atmospheric carbon. 

¶ Stabilize microclimate conditions, especially precipitation and temperature. 

¶ Slow down erosion and stabilize coastlines. 
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¶ Present high levels of primary ecosystem production. 

¶ Support high levels of floral and faunal biodiversity. 

¶ Serve as a habitat for many species of plants and animals, including rare and economically important 
species. 

 
Wetlands in the Baikal Basin provide habitats for threatened migratory bird species such as the relict gull 
(Ichthyaetus relictus), swan goose (Anser cygnoides), and white-naped crane (Grus vipio).  
 
The main wetland area in the basin is formed by the 680 kmĮ delta of the Selenga River. The Selenga Delta 
is included on the list of Ramsar Wetlands of International Importance, plays a significant role as a habitat for 
flora and fauna, as well as its role in functioning as a water filter against pollution flowing into the lake. The 
delta serves as a habitat for over 170 seasonally migrating bird species, and a nesting site for over 110 bird 
species. Furthermore, 31 rare and endangered animal species are found in the delta, which are listed in the 
Red Data Book of Buryatia (2005).  
 
The water of the Selenga delta is inhabited by 27 fish species, including pike, nerfling, dace, bream, roach, 
Siberian spiny loach, river perch, eelpout, Baikal omul, and white Baikal grayling. The Amur carp, bream, 
Amur catfish and Amur sleeper are also found in the Selenga River Delta. They have been introduced to 
river systems in the region and they are not native to the Baikal Basin. 
 
The benthic microfauna in the delta is numerically dominated by oligochaetes, chironomids, and amphipods. 
Dominant insects in the delta are dayflies, stone flies, dragonflies, caddis flies, beetles, bugs, ticks, and 
biting midges. Gastropoda are also found in the delta, including two species of swan mussel.   
 
Over 700 species of plants are found in the delta, including algae, 520 species of moss, and 190 species of 
vascular plants. This includes 44 rare and endangered plant species, listed in the Red Data Books of 
Buryatia (2002) and the Russian Federation (1988). The main macroalgae in the benthic area of the delta 
are Oedogonium sp. ster. And Cladophora fracta.  A recent study on benthic habitats and ecosystem health 
in the Selenga River Delta done in the framework of this TDA found 22 species of algae, including 8 species 
that are new to science and remain to be described (Annex III).  
 
 
 

2.2.3  RIVERINE HABITATS AND BIODIVERSITY 
 
The Baikal Basin includes hundreds of rivers and streams, which are characterized by predominantly pebble 
riverbeds, sometimes alternated with pebble-sandy or slimy-sandy substrates. Floral and faunal diversity of 
riverine habitats is generally low, and has not been intensively studied.  
 
The riverine flora in the Russian part of the Lake Baikal Basin encompasses a total of 140 species, including 
77 semi-aquatic species and 63 aquatic plant species. The most diverse families are the Poaceae (12 
species), Potamogetonaceae (11 species), Polygonaceae (9 species), Asteraceae (8 species), Cyperaceae 
(6 species), and Ranunculaceae (5 species).   
 
Riverine plankton communities typically include three main groups (in order of dominance): bacterial 
plankton, phytoplankton and heterotrophic flagellates. Total plankton biomass in Mongolian rivers was 
estimated to be between 182 and 591 mg C/l. 
 
In the SRB, 219 species of zooplankton have been found, including 63 species of Cladocera, 16 species of 
Calanoida, 23 species of Cyclopoida and 117 species of Rotatoria. The majority of these zooplankton 
species are also found in other water bodies in the Baikal Basin. Seventy six species of macro-zoobenthos 
have been described from lakes within the Selenga and Tuul River Basins in Mongolia.  
 
The species diversity of fish depends on the size and hydrological features of the river. Shallow, rapid rivers 
up to 10 km long are generally populated by grayling, minnow, spotted sculpin and Siberian loach. Small 
rivers up to 50-80 km long, include grayling, minnow, spotted sculpin, Siberian loach, lenok, taimen, burbot, 
and dace. Rivers over 80 km long typically harbour over 15 species, predominantly made up of Cyprinids. 
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2.2.4  AQUATIC HABITATS AND BIODIVERSITY IN LAKE BAIKAL 
 
Lake Baikal is famous for its outstanding diversity of aquatic species of flora and fauna. At present, over 
2,550 species are known from Lake Baikal, including 1,550 species of fauna and 1,000 plant species 
(Timoshkin 2001) and numbers continue to increase as new species are being discovered (e.g. 
Kaygorodova 2012; 2013). In comparison, the worldôs second oldest (estimated 9-12 My), second deepest 
(max. depth 1.47 km) Lake Tanganyika harbours over 1,500 species. 
  
The levels of endemicity in Lake Baikal are extraordinary. In total, 40% of plants and 85% of animal species 
are found nowhere else on earth. The origin of the diversity of species in Lake Baikal has been the subject of 
many studies. With the development of increasingly improved molecular techniques, the phylogenetic and 
evolutionary processes that shaped the diversity in ancient lakes including Baikal as well as Tanganyika and 
Malawi are now beginning to emerge (e.g. Martens 1997, Sherbakov 1999, Kontula et al. 2000, Kornfield 
and Smith 2000). 
 
It is generally accepted among evolutionary biologists that the outstanding diversity and endemicity in 
ancient lakes is the combined result of their longevity, water clarity, and diversity of aquatic habitats. Lake 
Baikal has exceptionally clear water, which can reach Secchi depths of 20-40 m (Hampton et al., 2008), 
although some shallow areas near river deltas have Secchi depths as low as 1ī2 m (Kozhova and 
Izmest'eva, 1998). In contrast to Lake Tanganyika, where oxygen only reaches the upper 200-150 m as a 
result of temperature-induced stratification, the water in Lake Baikal is oxygenated throughout the water 
column (Kozhova and Silow, 1998),  allowing fauna in the lake to inhabit substrates at over 1000 m depth.  
 
 
Table 2.2.4.a Summary of diversity and endemicity in the main taxonomic groups found in Lake Baikal.  
 

Taxon Family/Genus Endemic 
Species/Subspecies 

% Endemism 

Mammalia Pennipedia 1 100 

Osteichthyes Cottidae 33 97 

Osteichthyes Coregonidae 2 100 

Amphipoda Gammaridae > 259 > 99 

Copepoda Canthocamptidae 35 81 

Gastropoda Baikaliidae 37 100 

Tricladida Dendrocoelidae 40 100 

Bacillariophyta Cyclotella 3 75 

 
 
The substrate in Lake Baikal alternates between rocks, pebbles, sand and mud, providing a variety of 
habitats. The lake also harbours unique underwater reefs of living sponges that filter bacteria and algae from 
the water, and provide a habitat for a diversity of fish, crustaceans, molluscs, and other invertebrates. 
Hydrothermal vents are found at a depth of about 400 meters and provide a habitat for sponges, bacterial 
mats, snails, transparent shrimp, and fish.   
 
With the exception of the partially closed shallow bays in some of the eastern shores of Lake Baikal, higher 
plants are essentially absent from the open littoral region. Exceptions are Elodea Canadensis, which was 
introduced into the lake in the 1950s, as well as the cosmopolitan plants Myriophyllum and Potamogeton 
spp., which can be locally common in sheltered areas along the shore.  
 
Benthic algae occur throughout the littoral zone, especially in rocky habitats. The upper 20 cm of the littoral 
are dominated by Ultothrix, Tetmspora, and Draparnaldioides species. Benthic macroalgae including 
Cladophora and Draparnaldioides species, together with green cushions of Aegagrophila extend to over 30 
m depth. With the exception of Ulothrix, all these genera include endemic species.   
 
Lake Baikal contains over 400 taxa of diatoms (Badllariophyta), of which over 50% is endemic (Flower 1993, 
Pomazkina and Votyakova 1993, Shcherbakova et al 1998). The most common planktonic diatoms in the 
lake are dominated by the endemic Aulacosdra baicalensis and Cyclotella minuta. Diatoms are ubiquitous 
siliceous microalgae that are often used as important indicators of water quality. Because their siliceous 
remains (frustules) are typically well preserved in sediments, and can provide a record of past changes in 
environmental conditions as well as past species diversity (e.g Mackay et al. 2006).  
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The littoral areas between 15-20 m are characterised by the highest levels of zoobenthic productivity. 
Dominant groups in rocky habitats are amphipods, molluscs, caddis flies and chironomids. Zoobenthos 
biomass in these habitats can reach 20-50 g/m

2
.  

 
Sandy littoral habitats harbour lower levels of biomass, with a maximum of 20 g/m

2
 in the deeper areas 

between 15-20 m, and approximately 1-3 g/m
2
 in shallow near-shore areas. Oligochaetes and amphipods 

constitute the bulk of zoobenthic biomass in these habitats. The Selenga shoal is one of the most productive 
shallow sandy habitats of Lake Baikal, which is related to the large amounts of organic matter that are 
deposited by the Selenga River.   
 
Littoral habitats often harbour larvae of insects, mainly belonging to the Pkcoptera, Trichopetera and the 
Chironomidae.  Plecoptera and Trichopetera do not live below 20 m, whereas Chironomidae can be found at 
great depths. In total, 135 species and larval forms of chironomids are found in Lake Baikal (Representatives 
of the Sergentia genus have formed a diverse subgroup of endemic chironomid species (Proviz 2000). 
Endemic Trichoptera are famous for their mass abundance after the ice breaks, usually in June. Freshly 
emerged species of Baicalina, and to a lesser extent of Apatania, can form 10 cm thick living caddis fly 
carpets near the lake shore. 
 
Thus far, 180 species of molluscs have been described in Lake Baikal and adjacent water bodies, of which 
117 are endemic (Kozhov 1936, Starobogatov and Sitnikova 1990, Sitnikova 2006). The majority of mollusc 
species diversity in Lake Baikal is found within the Gastropoda. In total, 15 species of gastropods has been 
found in deep water (>200 m depth), mainly in the genus Benedictia. Littoral gastropods are numerous, often 
dominated by endemic taxa within the families Acroloxidae and Planorbidae. Overall gastropod diversity is 
highest in the littoral zone between 5-20 m (Sitnikova 2006).   
 
The crustacean fauna of Lake Baikal encompasses high levels of species diversity and endemicity, 
particularly among ostracods, copepods and amphipods. The ostracods are very diverse, and includes 
approximately 200 species with over 90 per cent endemicity (Martens et al 2008). Planktonic copepods are 
not very diverse, but they can occur in great numbers. The endemic copepod Epischura baikalensis

17
 (Sars 

1900) constitutes 80-90% of the total zooplankton biomass throughout most of the year, and it is a key 
species in the food webs of the lake (Penkova 1997). Benthic cope-pods (Harpacticoidea and Cyclopoidea) 
are diverse, and also largely endemic. More than 120 species are known, and new species continue to be 
described (Boxshall et al., 1993) 
 
Sponges are mainly found in the shallower littoral zones, as they harbour zoochlorellae that require light. The 
best known sponges from Lake Baikal are the endemic Lubomirskia baicalensis, which can form vivid green 
branches rising up 70 cm from rocky substrates, and species of Baicalospongia, which form large crusts over 
stones. 
 
Annelid worms are also well represented in Baikal with over 200 species, of which about 75 per cent are 
endemic. One of the most unusual species is the endemic tube-dwelling polychaete Manayunkia baicalensis.  
Oligochaetes achieve high densities of up to 20,000 individuals m

2
 (Kozhova and Izmesteva, 1998) on silty 

bottoms with plenty of food. They extend to the deepest depths of the lake, but in the oligotrophic abyssal 
zones their population densities are low. 
 
Free-living Platyhelminthes (flat worms) or turbellarians include over 80 species. Endemic species flocks 
have been described in the Letithoepithdiata, Tridadida, and Proktithophora (Timoshkin 1994). The 
flatworms express a variety of shapes and colours. One of the most remarkable flatworms is Baikaloplana 
valida, which occurs in deep water and can reach a length of 30 cm.  
 
The Baikal amphipods are well-known among evolutionary biologists for their remarkable morphological 
diversity (Figure 2.2.4.a). Macrohectopus branickii (DYB.) is adapted to the open-water pelagic zone, and it 
is the dominant invertebrate zooplanktivore in the lake. Its average biomass in the upper 50 meters reaches 
6-24 g/m

2
 during its peak population density between August-September. Several deep-water species of 

amphipods exist, including Hyakllopsis spp. that occur in deep-water sediments. In shallower waters, 
armoured gammarid amphipods are common. The largest of these is the carnivorous Acanthogammarus 
maximus (up to 70 mm in length). Some of the amphipod species occupy very specialized niches. For 
example, Spinocanthus spp. is adapted to graze on the surface of sponges. In the upper littoral zone smaller 
gammarid species can be found. This includes less specialized species, such as Gamdinoides fasdatus, 
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 Epischura baikalensis is listed as vulnerable on the IUCN Red List of Threatened Species (Reid 1997). 
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which has colonized rivers and lakes around Baikal. Amphipods can be very abundant in the upper littoral 
zone, were densities of up to 30,000 individuals per m

2 
have been found (Kozhov 1963). 

 

 
 
Figure 2.2.4.a: Examples of morphological diversity in Lake Baikalôs endemic amphiphod fauna (a) 
Hyalellopsis carpenteri Dyb. (30 mm), (b) Acanthogammarus maximus Garjajew (70 mm), (c) Macrohectopus 
branickii Dyb. (35 mm), (d) Hyalellopsis costata Sow. (10 mm). Figures in parentheses are maximum 
lengths. After Kozhova and Izmesteva (1998) 
 
 
Other major groups include the Nematoda, Protozoa, and Rotifera and these are all species-rich (Kozhova 
and Izmesteva, 1998). The classification and taxonomy of these groups largely remains to be done, and 
opinions differ on their reported degrees of endemism.  
 
One of the most famous species from Lake Baikal is the endemic freshwater seal Pusa sibirica (Figure 
2.2.4.b). The Baikal seal, or nerpa, together with the Saimaa ringed seal (Pusa hispida saimensis) and the 
Ladoga seal (Pusa hispida ladogensis) are the only exclusively freshwater pinniped species in the world 
(Reeves et al. 2002). Similar to the Caspian Seal, the Baikal seal is related to the Arctic ringed seal. Female 
Baikal seals reach sexual maturity around 3-6 years of age, whereas males reach it around 4-7 years. The 
Ushkanyi Islands are among the most important breeding grounds of the seal. The Baikal seal is classified 
as requiring special attention and enhanced protection measures. A population estimate conducted in 2000 
indicated that approximately 55,000-65,000 seals remain in Lake Baikal (Schofield 2001). 
 

 
 
Figure 2.2.4.b: Endemic Lake Baikal seal (Pusa sibirica). Photo: Per Harald Olsen.  
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The fish fauna of Lake Baikal encompasses 56 species in 15 families (Table 2.2.4.b). The majority is 
endemic, however six species have been introduced to the lake, and some of the shallow-water species are 
cosmopolitan (e.g. the perch Perca fluviatilis, and roach Rutilus rutilus).  
 
 
Table 2.2.4.b Species diversity of the Lake Baikal ichthyofauna.  
 

Family Species and 
subspecies 

% of total number of 
species 

Number of endemic 
(sub)species  

Cyprinidae 7 9 - 

Percidae 1 1 - 

Cobitidae 2 2 - 

Esocidae 1 1 - 

Gadidae 1 1 - 

Thymallidae  1 2 2 

Coregonidae 1 3 1 

Salmonidae 3 3 - 

Acipenseridae 1 1 1 

Cottidae 4 7 5 

Comephoridae 1 2 2 

Abyssocottidae 6 20 20 

Siluridae 1 1 - 

Total 30 53 31 

  
 
Rare and endangered species include the Baikal sturgeon (Acipenser baerii baikalensis), Baikal white 
grayling (Thymallus arcticus brevipinnis), taimen (Hucho taimen), lenok, (Abyssocottus elochini Taliev), and 
the dwaf sculpin (Procottus gurwici Taliev). The Frolikh char (Salvelinus alpinus erythrinus), has not been 
registered in Lake Baikal for over 40 years, and is probably extinct. 
 
The Baikal sturgeon is the most ancient and the largest fish in the lake, and one of the most endangered 
species. The sturgeon occurs mainly in habitats at a depth of 20-50 m in river deltas and bays in Lake 
Baikal. In autumn, when strong winds pick up, the sturgeon descends to 150 m depth. Males become mature 
at the age of 15-16 years, when they reach approximately 1 m length and 6-7 kg. Females mature at the age 
of 18-20 years with a body length of 100-120 cm and a weight of 12-14 kg. Spawning occurs every one or 
two years. A typical spawning flock consists of males of 15-28 years and females of 20-37 years. The 
fecundity of the sturgeon depends on its size: the larger the female, the higher level her fecundity. 
Reproduction mainly takes place in the Selenga, Upper Angara, Barguzin Rivers. The sturgeon enters the 
rivers in great numbers in late May-early June. Spawning takes place at 10-15ÜC. Adult Baikal sturgeon 
mostly feeds on benthic organisms including amphipods, juvenile fish, larvae of chironomids and other 
insects.  
 
One of the most famous endemic fish species from the lake is the Baikal omul (Coregonus autumnalis 
migratorius). At present, there are three groups of omul known that each have different ecological and 
morphological adaptations: a pelagic group (Selenginskaya), a coastal group (North-Baikalian and 
Barguzinskaya), and near-bottom deepwater group (Posolskaya, Chivyrkuiskaya and other populations 
reproducing in small rivers). The pelagic omul spawns in the Selenga River, where it goes upstream at a 
distance of 1600 km. Adult pelagic omul feed on zooplankton, Macrohectopus, pelagic sculpins, and their 
larvae. It overwinters at a depth of 200-300 m. The coastal omul spawns in the Upper Angara (640 km), the 
Kichera (150 km), and the Barguzin (400 km). Adult coastal omul feed on zooplankton (23%), 
Macrohectopus of medium size (34%), pelagic sculpins (26%), and other organisms (17%). The near-bottom 
deepwater omul occurs up to 350 m depth. It spawns in small tributaries with a spawning distance from 3-5 
km (the Bezymyanka River and the Maly Chivyrkui River) to 20-30 km (the Bolshoy Chivyrkui River and the 
Bolshaya Rechka). The prevailing food of the near-bottom dwelling omul is Macrohectopus of medium size 
(52%), fish (25%), benthic gammarids (12 %), and zooplankton (10%).  
 
Two species of grayling inhabit lake Baikal: the white grayling (Thymallus arcticus brevipinnis) and the black 
grayling (Thymallus arcticus baicalensis). The black grayling inhabits rivers entering Lake Baikal, as well as 
coast and bays. The black grayling is found mainly in the southern and northern parts of the lake, in habitats 
with a stony-pebble bottom. In summer, the grayling occurs at a depth of 10-20 m. In autumn, it migrates to 
the shores to overwinter, where the fish aggregate at depths of 3-12 m. Spawning migrations are observed in 
late March and spawning starts when the water temperature is between 4-8.5ÜC. The black grayling spawns 
in streams with stony and pebble habitats and swift currents. Maturity is reached at a body length of 25-30 
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cm and weight of 250-400 g. The white grayling inhabits coastal zones of Lake Baikal up to the depth of 50 
m, where it mainly feeds upon benthic organisms. It spawns in Lake Baikal, and can reach a weight of 3.0-
3.5 kg.  
 

 
 
Figure 2.2.4.c: Russian postal stamps from 1966 with the endemic grayling (Thymallus arcticus) and the 
Baikal omul (Coregonus autumnalis migratorius). 
 
 
The cottoid fish, or sculpins, consist of 33 species (Sidelva 2001). They are typically small (< 20 cm), and the 
majority occurs in benthic habitats. Some species have adapted to shallow waters (e.g. Cottocomephorus 
and Procotus spp.) while others have adapted to deep water (e.g. Abyssocottus spp.). Two species occur in 
open water, Comephorous dybowskii and C. baicalensis. Both have evolved large pectoral fins and 
translucent bodies with reduced ossification as adaptations to their pelagic habitat. Cottoid fish are 
consumed by seals and other fish, and they are key components of the food webs in Lake Baikal.  

 
 
2.2.5  PROTECTED AREAS  
 
The Baikal Basin encompasses multiple protected areas, which include Nature Reserves, National Parks, 
Management Areas, and National Heritage Monuments (Table 2.2.5). The level of effective biodiversity 
protection of these areas depends partly on their protected area status. Nature Reserves, or Zapovedniks in 
Russian, are Strictly Protected Areas, whereas Management Areas or Zakazniks in Russian have the least 
protected status. The level of protection also depends on the remoteness from human settlements, ability to 
control visitor numbers, the adequacy of zoning, and presence of buffer zones against human impacts.  
 
In both Mongolian and Russian cultures nature plays an important role, and traditional ways of life are built 
on a strong respect for the environment. Many natural objects are traditionally considered sacred. The Baikal 
Basin encompasses numerous natural monuments with a special cultural value. This includes mountains, 
rocks, caves, volcanic craters, islands, individual trees, etc. As a result, indigenous people treat these sites 
with special care, thus protecting associated landforms and waterscapes over centuries.  
 
Several of the tributaries to the Selenga River derive from the slopes of mountains that are traditionally 
considered as sacred by the Mongolian people. The upper courses of the Rivers Murun, Ider, Orkhon, and 
Tuul are sacred places. In 2004, the Mongolian Government officially recognized Bogd Uul as a sacred area, 
followed by Burkhan Khaldun in 2004 and Suvraga Khairkhan in 2007. Lakes Khovsgol, Terkhiin Tsagaan, 
and the Otgon-Tenger Mountain peak also play important roles in traditional cultures. 
 
Lake Baikal itself has traditionally been treated with a high degree of sacredness, and until fairly recently it 
was considered taboo to settle on the shores of the ñSacred Seaò.  The Buryat people in Russia have 
numerous legends about spirits and sacred sites along Lake Baikal. In the Republic of Buryatia, 111 aquatic 
monuments exist, including 3 glaciers, 61 springs, 2 rivers, 33 lakes, and 12 waterfalls. Among the most 
sacred places for the Buryats are Olôkhon Island and its Shaman Rock (Figure 2.1.1.a). The strong emotional 
attachment of the Buryat people to Lake Baikal also gave rise to the first Russian environmental movement 
in the mid-1960ôs, which continues today.  
 
In total, 5,7 million ha of the Baikal Basin enjoys a protected status (Figure 2.2.5.a) in Mongolia, which adds 
up to 18.9% of the total protected area in the country. The largest part of the protected areas are located in 
the upper mountainous areas of the SRB, including Lake Khovsgol and Khangai Nuruu National Parks.  
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Bogd Khan Uul is the oldest nature preserve in Mongolia. It is located to the south of Ulan Bator, in the 
southernmost forest steppe zone and the Khentii Mountain area. Nature conservation in this area dates back 
to the twelfth and thirteenth century when the Toorl Khan of Mongolian Ancient Khereid Aimag claimed the 
Bogd Khan as a holy mountain. The reserve was officially protected in 1778. The area was traditionally used 
by nomads, and continues to be inhabited. In 1994, a total of 70 families (346 people) lived in the reserve 
who are mostly nomads that are engaged in traditional livestock raising (UNESCO 2007).   
 
The Mongolia Government has committed to expand the network of protected areas in the Baikal Basin, and 
included Zed, Khantai, and Buteeliin Nuruu in 2011 as strictly protected areas (SPA). Furthermore, the Ulan 
Taiga was recently upgraded from a special protected area to a SPA. There are currently 5 strictly protected 
areas in the SRB in Mongolia, 10 National Parks, 4 reserves, and 4 natural and historic heritage monument 
areas (Table  2.2.5).  
 

 
 
Figure 2.2.5.a: Protected areas in the Mongolian part of the Baikal Basin.  
 
 
In the Russian part of the Baikal Basin, a total of 7 protected areas exist along the shoreline of the lake: 
Pribaikalskiy National Park (NP), Zabaikalsky NP, Frolikhinsky NR, Kabanskiy NR, Pribaikalskiy NR, 
Stepnodvoretskiy NR, and Verkgeneangarsky NR. In Irkutsk Oblast, 1.12 million ha within the Baikal Basin is 
protected, constituting an almost uninterrupted belt along the western shoreline. Other protected areas are 
situated within the catchment in the Republic of Buryatia (Figure 2.2.5.b). 
 
Zabaikalsky NP is situated on the eastern shores of Lake Baikal, adjacent to the southern border of 
Barguzinsky NR. The park includes the Ushkany island archipelago, which is a key habitat for the endemic 
Baikal seals. Zabaikalsky NP is one of the best protected areas in the Russian part of the basin. The park is 
relatively remote, it only has two entry points that are well controlled, and its zoning is in agreement with the 
previous use of the area. Several very small seasonal settlements exist within the protected area, which 
were traditionally used as summertime camps for local fishermen. Their continued use was allowed after the 
establishment of the park in 1969 so there was no conflict of stakeholdersô interests.  
 
Pribaikalsky National Park is a narrow area that stretches 600 km along the western coast of lake Baikal in 
the Irkutsk Oblast. The park has numerous entries from both the water and the land, which makes it difficult 
to exert control over the number of annual visitors. Another problem is that the zoning of the park did not 
meet its initial use. Areas that have been used as recreational sites for many decades were turned into 
conservation zones after the park was established in 1986. On the other hand, over 40 settlements 
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remained, and agricultural lands within the park were not converted into protected areas. These factors limit 
the usefulness of Pribaikalsky National Park for the protection of biodiversity.  
 
Tunkinsky NP Is situated in the southern part of Lake Baikal, and includes part of the Khamar-Daban and 
Eastern Sayan mountain ranges. The boundaries of Tunkinsky National Park partly overlap those of 
Pribaikalsky National Park, resulting in the confusing situation where one area is under two different 
administrations. As a result, it is difficult for Tunkinsky National Park to implement its environmental 
protection regime.  
 
In total, 3.6 million ha is protected within the Republic of Buryatia, including three reserves in the Selenga 
River Delta and its adjacent territory. The Kabanskyi reserve includes 12,100 ha within the Selenga Delta 
itself, mostly comprised of wetlands.    
  

 
 
Figure 2.2.5.b: Protected areas in the Republic of Buryatia (from Gunin et al 2012).  
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Table 2.2.5: Location of protected areas in the Baikal Basin and the year of their establishment (protected 
areas that have been re-established/re-classified are denoted in brackets). Special international designations 
are denoted in bold.  
 

 Name Administrative Unit Area (ha) Year  

R
u

s
s
ia

n
 F

e
d

e
ra

ti
o

n
 

Baikalo-Lensiky Nature Reserve SPA Irkutsk Oblast, 
Olkhonsky, Kachugsky  

659,919 1986 

Barguzinsky Nature Reserve SPA 
Biosphere Reserve (1986) 

Rep. Buryatia Severobaikalsky  374,423 1916 

Baikalsky Nature Reserve SPA 
Biosphere Reserve (1986) 

Rep. Buryatia Kabansky, 
Selenginsky, Djidinsky  

165,724 1969 

Pribaikalsky NP Irkutsk Oblast Olkhomsky, 
Irkutsky, Sludyansky  

418,000  1986  

Dzherginsky Nature Reserve Rep. Buryatia Kurumkansky  238,100 1992 

Sokhondinsky Nature Reserve 
Biosphere Reserve 

Chita Province Krasnochikoisky, 
Kyrinsky, Uletovsky  

211,000 1973 

Zabaikalsky NP Rep. Buryatia Barguzinsky  245,000  1986  

Tunkinsky  NP Rep. Buryatia  Tunkinsky  1,183,662  1951 

Frolikhinsky NR  Rep. Buryatia Severobaikalsky  68,000 1976 

Kabanskiy NR 
Wetland of International Importance, 
Ramsar Convention (1994) 

Rep. Buryatia Kabanskiy 12,100 1967 

Stepnodvoretsky NR Rep. Buryatia Kabanskiy 15,000 1975 

Verkgeneangarsky NR Rep. Buryatia Kabanskiy 24,500 1979 

Enkhelutsky NR Rep. Buryatia Kabanskiy 12,300 1995 

Total 3,627,728 

M
o

n
g

o
li
a

 

Khan Khentii SPA  Tuv, Khentii, Selenge aimag 
 

1,227,736 1992 
(1995, 2012) 

Boghd Khan Uul SPA 
Biosphere Reserve (1996) 

Tuv aimag, Ulaanbaatar 4,1651 1778 (1957, 
1974, 1995) 

Khoridol Saridag SPA Khovsgol aimag 188,634 1997 

Zed, Khantai, Buteeliin Nuruu SPA Bulgan aimag 611,300 2011 

Ulaan Taiga SPA Khovsgol aimag 108,237.6 2003 (2011) 

Lake Khovsgol  NP 
Khovsgol aimag 

1180,270 
1992 

(1995, 2011) 

Khugnu-Tarna NP 
Bulgan, Uvurkhangai, Arkhangai 
aimag 

83,612.3 1997 (2003) 

Tarvagatai Nuruu NP Arkhangai, Zavkhan aimag  525,440 2000 

Lake Terhiyn Tsagaan NP 
Wetland of International Importance, 
Ramsar Convention (1998) 

Arkhangai aimag 
77,267 1965 (1995) 

Gorkhi-Terelj NP Tuv aimag 293,168 1993 

Khangain Nuruu NP 
Arkhangai, Uvurkhangai, 
Bayankhongor aimag 

888,455 1996 

Noyon Khangai NP Arkhangai aimag 59,088 1998 

Khustai Nuruu NP Tuv aimag 50,620 1993 (1998) 

Tujiin Nars NP Selenge aimag 70,019.5 2002 

Khanjargalant NP Uvurkhangai aimag 62,968 2003 

Orkhonii Khundii NP 
UNESCO World Heritage Site (2000) 

Tuv, Uvurkhangai aimag 
92,956.7 2006 

Batkhaan Mountain NR Bulgan, Khovsgol aimag 21,850 1957 (1995) 

Namnan Mountain NR Bulgan aimag 29,721.8 2003 

Bulgan Mountain NHM Arkhangai aimag 1,840 1965 (1995) 

Huisiin Naiman Lake NHM  Uvurkhangai aimag 1,1500 1992 (1995) 

Dayan Deerkhi cave NHM Khovsgol aimag 31,303.4 2006 

Uran Togoo-Tulga Mountain NHM Bulgan aimag 5,800 1965 (1995) 

Total 5663,438.8 
 

SPA Strictly Protected Area; NP National Park; NR Nature Reserve; NHM National Heritage Monument 
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Three sites in the Baikal Basin are included in the Ramsar
18

 list of wetlands of international importance. The 
Mongolian territory of the Baikal Basin encompasses 2 Ramsar sites, namely Lake Terhiyn Tsagaan (1998) 
and Lake Ogii (1998). Laka Tsagaan has a protected status as a National Park (Table 2.2.5), whereas Lake 
Ogii currently does not have an officially protected status. The Russian territory of the Baikal Basin 
encompasses the the Selenga River Delta Ramsar site, which is located in Kabanskiy Nature Reserve 
(1994).  
 
Furthermore, four areas in the Baikal Basin were declared as important Biosphere Reserves under the Man 
& Biosphere Programme

19
 (Table 2.2.5), which is an intergovernmental scientific programme supported by 

UNESCO that aims to set a scientific basis for the improvement of the relationships between people and 
their environment globally. The MAB programme supports research and capacity building that targets the 
ecological, social and economic dimensions of biodiversity loss.  
 
Lake Baikal itself was listed as a UNESCO World Heritage Site

20
 in 1996 for its unique flora and fauna and 

its importance as an outstanding example of a freshwater ecosystem (see section 1.1.1), the lake itself does 
not receive a specially protected status and there are no protected aquatic habitats within the lake itself.   
 
In 2000, the 121,967 ha Orkhon River Valley Cultural Landscape in Mongolia was also listed as a World 
Heritage Site, out of which 92,956.7 ha has a protected status as a National Park. The Orkhon Valley 
includes numerous archaeological remains dating back to the 6th century. The site also includes 
Kharkhorum, the 13

th
 and 14

th
 century capital of Genghis Khanôs vast Empire. The site reflects the symbiotic 

links between nomadic, pastoral societies and their administrative and religious centres, and  show the 
importance of the Orkhon valley in the history of Central Asia. The grassland is still grazed by Mongolian 
nomadic pastoralists.  
 
In total, the combined area of sites with some protected status in the Baikal Basin adds up to 9,291,166 
hectares (Table 2.5.5). Although the National Parks and Nature Reserves were designed to cover a diversity 
of ecosystems and wildlife, including rare and endangered species (also see section 2.2.1), the total 
protected area coverage only constitutes 17% of the entire Baikal Basin. The majority of the water catchment 
of Lake Baikal has no protected status.  
 
The lack of protected status is particularly pressing for the surface and groundwater ecosystems, as well as 
riparian habitats and deltas of important rivers and streams in the Baikal Basin. The Selenga River Delta is 
the only significant wetland with a partly protected status, whereas other wetland areas that fulfil key roles as 
freshwater filters and habitats for migratory birds and other important flora and fauna remain unprotected.  
Moreover, there are practically no protected areas in the central part of the Selenga Basin, which is an 
important where most of Mongoliaôs largest settlements as well as its main rivers and streams are located.   
 
To address part of this problem, a strategy was developed to extend the network of important areas for 
biodiversity conservation. In total, 15 areas within the Mongolian part of the SRB have been designated for 
future protection. This strategy is being planned and implemented step by step. Areas designated for future 
protection within the SRB include: Nogoon nuur, Gun yamaat, Khonin nuga (spa), Badryn nuruu (NR),  
Khalkhan Bulnain nuruu (NR), Shariin adag, shar khyaruuni belcher (NR), Bust nuur (NR), and Bokhloi 
chagtai mountain (NR). 
 
The establishment of Transboundary Protected Areas (TPAs) between Mongolia and Russia would be 
beneficial to ensure conservation of  important ecosystems and wildlife that are shared between the two 
countries. Several areas would be eligible for the establishment of a TPA:  
 
In the east of the Baikal Basin a Khentey-Chikoyskoye Highland TPA could be established. In the Chita 
Oblast on the Russian side this could include the existing Sokhondinsky SPA, Burklsky and Atzinnsky 
management areas, as well as the planned Chikoysky NP. In Mongolia, the Khan Khentiy and Bogd Khan 
Uul SPAôs  and the Terelzh and Khustain Nuruu NPs could be linked. Furthermore, SPAôs outside the Baikal 
Basin could be connected to establish even wider wildlife corridors, including  Onon Balzh NP and Nagal 
khaan NR. Connecting these areas would contribute to the protection of important mountain taiga, steppe, 
and forest-steppe ecosystems, as well as wildlife such as the Chikoy sable.  
 
In the western part of the basin a TPA could be established between Lake Khovsgol  and Baikal. This could 
include Khorôdol Sarôdag and Baikalsky SPAs, as well as Khevsgel and Tunkinsky NPs. The planned Irkutny 
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 http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/man-and-biosphere-programme  
20

 http://whc.unesco.org/en/list/754  
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and Snezhinsky NPôs in Irkutsk Oblast and the Republic of Buryatia, as well as Shishkhed-Tengis Golyn Sav, 
Arkhan Buural-Badaryn Nuruu, Ikh Tunel-Îmged Ovgod, Shargyn Adag-Zhar Khiaruuny BÞlchir, TÞrkhÞn 
Tzagaan Uul, Nogoôon nuur-Guna yamaat, Khalkhan bulnay reserves in Mongolia and the Bust Nuur natural 
monument could be linked. As this TPA would be located on the border of two ecoregions between the Altai 
and Sayan mountain ranges and the Mongolian steppe, this would contribute to the protection of high levels 
of biodiversity. 
 
 
 

2.2.6  LAND USE PATTERNS    
 
The Baikal Basin has traditionally been inhabited by nomads and hunters that had very low impact on the 
land. Livestock keeping, including sheep, horses, cows, camels and goats, remains an important part of the 
economy today, especially in Mongolia (also see 3.2.2). The two other main land use categories in the area 
are agriculture and forestry. In the Mongolian part of the Baikal Basin, agriculture is presently the most 
important form of landuse, whereas in the Russian part of the basin the land is mostly used for forestry 
(Table 2.2.6.a).  
 
Agriculture in Buryatia is mostly concentrated in the southern and central regions. As a result of the cold and 
dry climate in the region, and the generally low fertility of the soil due to its extreme exposure to wind and 
water erosion, the agricultural production potential is 2-2.5 times lower than in western Russia. Agricultural 
lands in Buryatia cover 3,149.4 thousand hectares (5.5 % of the total farmland of the Siberian Federal 
District).   
 
 
Table 2.2.6.a: General land use patterns in the Lake Baikal Basin area in Russia and the Selenga River 
Basin in Mongolia.  Numbers are provided in thousands of hectares, and percentage of the total area.  
 

Land type Lake Baikal Basin Russia  
% 

Selenga River Basin 
Mongolia 

 
% 

Forest   30,350 67 8,444.1 28.2 

Agriculture 6,794.78 15 15,147.6 50.5 

Protected areas 3,170.90 7 5,663.4 18.9 

Water bodies 3,623.88 8 451.0 1.5 

Towns & settlements 452.99 1 176.4 0.6 

Industry & infrastructure 905.97 2 86.5 0.3 

Total  45,298.51 100 29,969.0 100 

 
 
Since the mid-1970ôs a shift in landuse patterns has taken place in Mongolia, with an increase in 
urbanisation and mining activities as well as an increase in protected areas. At the same time, a decrease is 
observed in the available amount of arable land, water bodies, and forest cover (Table 2.2.6.b). Shifts in 
landuse patterns have also been observed in the Russian part of the Baikal Basin. Since 2000, there has 
been a reduction of agricultural use in nearshore areas, and an increase in recreational use (Solodyankina 
2012).   
 
The SRB is most intensively used for agriculture. Over 50% of the river basin is used for agricultural 
purposes in Mongolia. In Russia, extensive parts of the riverôs riparian land is also used for agriculture, 
including the Selenga River Delta (Figure 2.2.6). The basin includes 80% of the total cropland in Mongolia, 
due to its favourable natural conditions for the cultivation of crops (Mun et al. 2008). Grain represents the 
main cultivated crop in the Mongolian part of the Selenga Basin.  
 
One of the challenges is that crop cultivation requires significant water resources, and appropriate 
management. Crop cultivation began in the 1960ôs in Mongolia, and soared under the socialistic economy. 
However, after 1990 the expanse of cultivated land dropped dramatically due to the breakdown of the 
centrally planned management system. People in rural areas returned to their traditional nomadic husbandry 
systems and abandoned large part of crop land. In combination with expansion of livestock breeding and 
unsustainable land management practices this resulted in massive soil erosion problems, which further 
degraded the land (Mun et al. 2008).  
 
Irrigation plays an important role in the landuse in the SRB. Existing irrigation systems are presently mainly 
concentrated in the northern and central parts of the basin. In 2007, almost 4,000 hectares for the production 
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of cereals, fodder, potatoes, vegetables and fruits were irrigated by sprinkler systems. In addition, 
39,722,547 km

3
 of water from wells was used for pastures. (Mun et al. 208) 

 
 
 
Table 2.2.6.b: Land use change in Mongolia during the period 1975-2005 (in thousands of hectares). Data 
adopted from M. Purevtseren (2011) 
 

Year 
 
Land use types 

1975 1990 2005 
Change between   

1975-2005        

Forest land 15,171.5 14,403.1 14,748.1 -423.4 

Arable land 748.5 1281.6 697 -51.5 

Pasture 120,990.4 119,304.6 111,229.7 -9,760.7 

Fallow, abandoned 
agricultural land 

196.9 84.4 478.4 +281.5 

Protected areas 132.5 5,282.7 20,864.8 +20,732.3 

Water bodies 1,619.2 1,630.5 667.8 -951.4 

Towns & settlements 464.6 501.0 466 +1.4 

Mining area 46.8 58.9 97 +50.2 

Road 61.1 203.8 278.2 +217.1 

Utility - 4.5 50.1 +50.1 

Military 2,543.3 2593.2 218.1 -2,325.2 

 

 

 
 
Figure 2.2.6.a: Land use in the Baikal Basin in Mongolia.  
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Figure 2.2.6.b: Land use in the Selenga River Delta. Areas highlighted in pink and red denote agriculture 
and human infrastructure. Image from NASA U.S. Geological Survey, August 2003,  USGS/EROS/NASA 
Landsat Project Science Office.  
 
 
 

2.2.7  MINERAL AND ENERGY RESOURCES  
 
Mongolia has enormous mineral reserves (e.g. Wacaster 2011). Over 6,000 deposits of 80 different types of 
minerals have been discovered in the country. Northern Mongolia, particularly Tov and Selenga Aimags, had 
widespread gold deposits. One of the main deposits is located in the north Kentii Gold Belt

21
, northwest from 

Ulaanbaatar in Selenga aimag. Tungsten, fluorine-fluorite and wolfram deposits exist in Tov Aimag, copper 
in Bulgan Aimag, Iron ore and phosphates in Khovsgol Aimag and Selenga Aimag. Furthermore, a major 
limestone deposit was discovered Bulgan Aimag.  
 
In Russia, over 700 deposits have been found. This includes deposits of monetary metal, tungsten, uranium, 
iron ore, molybdenum, beryllium, tin, and aluminium. Reserves of fluorspar, brown coal, mineral carbon, 
asbestos, apatite, phosphorite, graphite, and zeolites also exist in the Baikal Basin. The Bargunzinsky 
District has deposits of clay and limestone. The Kabansky District contains deposits of limestone and 
graphite which are being prospected. In total, 228 deposits of alluvial gold were found along tributaries of the 
Upper Angara and Barguzin, and in valleys of the Djida, Temnik, Lower Selenga, and Chikoy Rivers. The 
Republic of Buryatia contains significant deposits of uranium, as well as coal, fluorite, lead, zinc, tungsten, 
apatite, and granulated quartz, which are found approximately within a 140-200 km zone near Lake Baikal. 
 
The prospecting, survey, extraction, and processing of raw minerals is important for the development of the 
economy and social stability in the Baikal Basin region. At the same time, the extraction of minerals can have 
significant negative impacts on the environment. The potential environmental impacts of mining depend on 
the type of mineral that is extracted, the extraction method, the scale of the mining, and the proximity to 
ground and surface water sources.  
 
The main non-renewable energy sources in the Baikal Basin are coal and petroleum. Important coal deposits 
exist in the Selenga Basin in Mongolia as well as Russia. Mongolia also has rich reserves of petroleum in the 
east and south-east of the country outside the Baikal Basin. Prospecting for petroleum in other parts of the 
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 See: http://mongolianresourcecorporation.com/blue_eyes  
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country is ongoing. A petroleum refinery is planned to be built in Dakhan Uul Aimag, which is within the 
Selenga Basin.  
 
The presence of oil, as well as gas in the Russian part of the Baikal Basin has been known since the 17

th
 

century. Natural release of gas and seepage of oil occurs in Lake Baikal. The two main sources of natural 
seepage near the Barguzinsky Bay and the Bolshaya Zelenovskaya River close to the Selenga Delta 
produce about 6 tons of oil annually. It is estimated that over 500 million tons of oil exist in the 7.5 km of 
sediment at the bottom of Lake Baikal.   
 
Renewable energy sources exist in the Baikal Basin in the form of water, wind, sun, biofuel and biomass. 
Between 1956-1958 a dam of 44 m height and 2.5 km length was constructed in the Angara River for the 
Irkutsk hydroelectric power plant (HPP). Since then, two additional power stations were built in the Angara 
River near Bratsk and Ust-Ilimsk, and one more is under construction near Bogushansk. Furthermore, two 
hydropower stations were constructed in the Yenisei River, near the cities of Divnogorsk (Krasnoyarsk HPP) 
and Sayanogorsk (Sayano-Shushensky HPP), which together form the Angara-Yenisei HPP cascade. In 
Mongolia, two small HPP exist in the SRB, which are operated seasonaly: the Erdenebulgan HPP on the Eg 
River, and the Tosontsengel HPP on the Ider River. The Kharkhorin HPP on the Orkhon River was taken out 
of operation.  
 
Wind, solar power, biofuel and biomass renewable energy sources are presently not being exploited in the 
Baikal Basin, although the Mongolian Government is in the process of constructing wind and solar 
generation plants near Ulaanbaatar.  



 

Photo by Urabazaev 



 

Photo by Zhamyanov 
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Social and Economic 
Background 
 
 
 

3.1  DEMOGRAPHY AND URBANISATION 
 
The Baikal Basin is inhabited by a diversity of ethnicities. In Mongolia, 94.9% of the population is made up by 
Mongols (mostly Khalkha, as well as Oirats, Buryats, and others), 5% are Turkic (mostly Kazakh, as well as 
Tuvan, Khoton, Chantuu, and Tsaatan), and 0.1% are other ethnicities, including Chinese and Russian 
(2000). In the Republic of Buryatia, Russians presently make up 66.1% of the population, Buryats 30%, 
Ukrainians 0.6%, Tatars 0.7%, Soyots  0.4%, and Tungus 0.3%. Other groups inhabiting the Basin in Russia 
are Tuvins, Belarusians, Mongols, Kyrgyzs, Georgians and Uzbeks as well as Chinese and Germans.   
 
During the past 15 years, the total fertility rate in Mongolia declined by approximately 58%, falling from 4.6 
children per woman in 1989, to 2.2 children per woman in 2000, to 2.3 children per woman in 2007. Over the 
period 1989-2005, the death rate declined from 8.3 to 6.2 per 1000 population. As a result of rapid 
development and healthcare improvements, the average life expectancy at birth has increased significantly 
over the period 2005-2011. Average life expectancy in the Selenga River Basin (SRB) is presently 68.4 
years, which is slightly higher than in the rest of Mongolia (68 years).  
 
The average population density in Mongolia is 1.8 person per km

2
, however it is 4.4 person per km

2
 in the 

SRB. In 2011, a total of 2.1 million people inhabited the SRB (Table 3.1), representing 73.6% of the countryôs 
population. Due to the location of the capital Ulaanbaatar in the Selenga Basin, it is Mongoliaôs most 
important political, economic and cultural centre.  
 
Table 3.1: Total human population inhabiting the Selenga River Basin in Mongolia, over the period 1990-
2011 (in thousands of persons).     
 

Year 
Aimag 

1990 1995 2000 2005 2006 2007 2008 2009 2010 2011 

Arkhangai 
  

89.2 103.0 97.5 93.8 93.3 92.8 92.5 92.5 84.6 84.3 

Bulgan  
  

56.7 63.3 62.6 59.9 60.3 60.5 61.4 62.3 53.7 54.1 

Zabkhan  
  

93.5 105.8 87.2 80.1 80.6 81.1 79.8 79.3 65.4 64.2 

Ovorkhangai  
  

100.3 112.9 113.0 113.8 114.9 115.7 116.6 117.5 101.4 101.2 

Selenga  
  

91.2 102.9 100.9 99.8 100.1 100.5 101.6 103.5 97.9 99.2 

Tuv  
  

105.8 110.9 98.0 87.4 86.4 85.9 86.8 88.5 85.4 85.7 

Khovsgol   106.6 120.1 119.8 121.7 122.1 122.4 123.0 124.1 114.9 115.9 

Darkhan-Uul 
  

82.2 89.4 84.8 87.7 87.5 87.6 88.2 90.0 94.9 96.0 

Orkhon 
  

50.0 64.6 76.0 79.0 79.4 80.1 81.9 83.1 90.9 91.5 

Ulaanbaatar 555.2 616.9 786.5 965.3 994.3 1031.2 1071.7 1112.3 1244.4 1287.1 
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Total 1330.7 1489.8 1626.3 1788.5 1818.9 1857.8 1903.5 1953.1 2033.5 2079.2 

Growth Rate 
(%) 

- 11.96 9.16 9.97 1.70 2.14 2.46 2.61 4.12 2.25 

Source: Mongolian Statistical yearbooks 1999, 2003, 2006, 2009, 2011 

 
Migration rates within Mongolia are high and the population densities are changing fast throughout the 
country. Population numbers are decreasing in aimags such Arkhangai, Bulgan, Selenga, Ovorkhangai, Tov, 
and Khovsgol, while they are increasing in Ulaanbaatar, Darkhan Uul, and Orkhon (Figure 3.1.a). 
 

 

Figure 3.1.a: Population densities per Aimag in the Selenga River Basin in Mongolia.   
 
Ulaanbaatar has the highest population growth rates in the country.  Between 1969-1989, the growth rates in 
the capital were relatively low and increased from 267.4 to 548.4 thousand persons. After the countryôs 
changes in social-economic policies in the 1990ôs the growth rates in the capital went up from 616.9 
thousand in 1995 to 1,2 million persons in 2011 (Figure 3.1.b). The annual population growth in Ulaanbaatar 
is 3.6%, and the city  is expected to reach a population of 1.8 million by 2030. 
 

 

Figure 3.1.b: Human population growth rates in Ulaanbaatar between 2007 and 2011.  
 
As a result of this rapid urbanisation, more than half the area of Ulaanbaatar today consists of unplanned 
settlements called Ger districts, which house more than half of the cityôs residents and nearly 25 percent of 
Mongoliaôs total population (Figure 3.1.c). Many of the inhabitants of the Ger districts lack access to basic 
infrastructure, including central heating, water and sanitary services. As a result, they rely on charcoal and 
firewood for heating and cooking. Fuel costs can be as high as 40% of a families monthly income. A typical 
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Ger district household consumes 410 litres of water per day, which is purchased from water stations that are 
often located at a distance of over 1 km.  
 

 
 
Figure 3.1.c:  Ger district near Ulaanbaatar. Photo by Mark Leong/National Geographic  
 
In Buryatia, population densities achieved a peak in 1989, and then decreased with 5.4% during 1990-2010 
(Figure 3.1.d). The rate of decline appears to have slowed down in recent years, and was 0.12% over the 
period 2002-2010. In 2005, the total fertility rate was 14.8 per 1000 people, and increased to 17 births per 
1000 inhabitants in 2010, which is the highest birth rate in Buryatia since1990.  
 
Life expectancy rates at birth are 62 years for men, and 74 years for women. Mortality rates dropped from 
14.5 per 1000 people in 2005 to 12.7 in 2010. This is among the lowest mortality rates in the Siberian 
Federal District. The natural population growth is currently almost equal to the migratory exodus rates in 
Buryatia. Since 2010, the relative percentage of the rural population in Buryatia started to decline (Figure 
3.1.e), due to emigration to other parts of Russia and as a result of administrative-territorial transformation 
processes.     
 

 
Figure 3.1.d: Total human population inhabiting the Republic of Buryatia over the period 1959-2010 (in 
thousands of persons). Area highlighted in pink denotes the overall population; red line denotes the urban 
population, blue dotted line denotes the rural population. Source: Russian population census 2010.  
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Figure 3.1.e: Ratio of urban versus rural population in the Republic of Buryatia over the period 1959-2010 (in 
thousands of persons). Source: Russian population census 2010 
 
The average population density in Buryatia is 3 persons per km

2
, although densities can reach to over 1,000 

people per km
2
 in the 8 main cities in the area (Table 3.2). Almost 84% of the population of the Republic of 

Buryatia lives in the SRB, with 41.6% of the total population living in rural areas and 58.4% in urban areas.  
 
Over 33% of the total population lives in the local capital Ulan-Ude. in the Slyudyansky district in the Irkutsk 
Oblast, 89.6% of the total population of 40.45 thousand people lives in the cities Baikalsk and Slyudyanka. 
Although the amount of people inhabiting Ulan-Ude has increased, 6 out of the 8 cities in the area have seen 
a decrease of population over the past decade. 

 
The population in the Irkutsk Oblast area of the Baikal Basin varies between districts

22
. In 2010, the 

Olkhonsky District had a total population of 9,416 thousand people, which were mostly located in rural areas 
with a density of less than 1 person per km

2
.  The Sludyansky district had a population of 40.5 thousand 

people, of which 89.6% lives in the cities Baikalsk and Slyudyansk.    
 
Table 3.2: Number of inhabitants in the Baikal Basin in Russia in 2011. Source: Buryatstat 2011. 
 

Name of city  Area 
(km

2
) 

Number of resident population 
(thousand people) 

Number of resident 
population, per km

2
 

Ulan-Ude  377,12 405,8 1,076,1 

Gusinoozersk 13,00 24,6 1,892,3 

Severobaikalsk 110,54 24,9 225,3 

Zakamensk 59,22 11,5 194,2 

Kyakhta 25,00 20 800,0 

Babushkin 13,55 4,8 354,2 

Slyudyanka 38,00  18,6 489,5 

Baikalsk 52,00 14,4 276,9 
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3.2  SOCIAL CHARACTERISTICS     
 
 
 

3.2.1  EDUCATION 
 
Literacy rates in the Baikal Basin region are relatively high. In Mongolia, 97.4% of the population over 15 
years old is literate (96.9% men, and 97.9% women). Mongolia's education system has undergone major 
changes in the past century, and the Government made significant efforts to develop the education sector at 
all levels since its transition to democracy. However, there is a risk that as Mongolia is rapidly developing the 
disparity between rich and poor could result in marginalisation of populations that would benefit less from 
education (Gundenbal and Salmon 2011).  Non-formal distance learning programs exist that offer 
possibilities for nomadic populations to develop basic skills.  
 
The literacy rate among the 15-24 age groups in the SRB is the highest in Mongolia. Literacy rates in  
Ulaanbaatar are 99.5%, followed by 99.1% in Darkhan-Uul, and 98.9% in Orkhon. 
 
In Russia, the literacy rate is 99.6% (99.7% men, 99.5% women). Russia has the highest attainment of 
college-level education in the world, and 54% of the labour force has attained a tertiary (college) education 
(World Bank 2008). In total, 47.7% of the Russian population has completed secondary education (9 or 10 
years old); 26.5% have completed middle school (8 or 9 years old) and 8.1% have elementary education (5 
years old).   
 
In 2010, out of every 1,000 people in the Republic of Buryatia, 258 had received complete or incomplete 
higher education, 300 secondary vocational, 48 an initial professional and 201 a secondary education. 
Compared to 2002, the number of people with complete or incomplete higher education in Buryatia had 
increased with 41%. The number of employees with a higher professional education in Buryatia is 243 out of 
every 1,000. This makes the employed labour force of Buryatia the second highest educated in Russia (after 
the Tomsk Region, which has a total of 255 higher educated employees out of every 1,000).   
 
 
 

3.2.2  GENDER EQUITY 
 
Mongolia has made significant progress in promoting gender equity, including the introduction of laws, 
policies and programmes to promote gender equality. Despite these commitments, obstacles to substantive 
gender equity remain. Although Mongolia has achieved gender parity or near parity in primary, secondary 
and tertiary education, this has not translated to equality in economic opportunity or political participation. 
Nonetheless, women have adjusted to the new business environment of small and medium enterprises more 
readily than men (ADB 2005). 
 
Under the Soviet system, patriarchal traditions were rejected in several regions, and women received equal 
access to education and salaried employment. However, as a result of the economic disruptions caused by 
the shift away from Communism, women have experienced a relative decline in their social and economic 
status; this may also indicate that patriarchal traditions are reasserting themselves (ECOSOC 2006). Women 
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continue to earn lower salaries than men, are more often unemployed, and remain responsible for most 
family obligations. In 2002, women ran about 30% of medium-sized businesses and 10% of large businesses 
in Russia. In 2009, the number of women taking managerial positions increased from 30 to 40%

23
. 
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3.3  SOCIO-ECONOMIC DEVELOPMENT   
 
Some of the main challenges that Mongolia and Russia each have in common for the sustainable socio-
economic development of the populations in the Baikal Basin are the economic and structural isolation of the 
region, the harsh climate that limits productivity, high transport costs, discrepancy between the demand and 
supply of electricity, a low degree of economic innovation, and a high dependence on the use of natural 
resources. Nonetheless, the economies and the livelihoods of the people inhabiting the Mongolian part as 
well as in the Russian part of the Baikal Basin are steadily improving. 
 
The introduction of the open-market economy in the early 1990ôs provided a wide variety of opportunities and 
choices for Mongolia as a nation, resulting in increasing economic growth. Mongolia is presently classified as 
a lower middle income country

24
, but its economy is growing rapidly, which helps to boost disposable 

incomes and improve consumer confidence. 
 
Between 2000-2003 the average annual growth was 4.3%, whereas during 2004-2007 the growth increased 
to 9.1%. In 2010 the economic growth was slightly slowed down with 6.4%, however growth had reached 
17.3% by 2011. The GDP has increased significantly in the past few years. In 2011, the GDP reached 
10,829.7 billion MNT in current prices, which is an annual growth of 17.5%

25
. Per capita GDP increased to 

US$2,562 in 2007 to US$ 5,400 in 2012
26

.   
 
The highest growth rates are generated in the SRB, which contributed 87.5% to the countries GDP in 2010. 
The economic growth in the basin is currently 18.3%, which is the highest in the country. Of the 9 Aimags 
that are located within the basin, the main contributions to the GDP are made by Ulaanbaatar and Orkhon, 
where the countryôs largest industrial and agricultural centres are located (Figure 3.3.a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.3.a: Average GDP in 2011 
per Aimag in the Selenga River 
Basin.  
 

                                                        
24

 http://data.worldbank.org/country/mongolia 
25

 www.worldbank.org/en/country/mongolia  
26

 https://www.cia.gov/library/publications/the-world-factbook/geos/mg.html  

http://data.worldbank.org/country/mongolia
http://www.worldbank.org/en/country/mongolia
https://www.cia.gov/library/publications/the-world-factbook/geos/mg.html
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As a result of the economic growth, there has been steady reduction in the percentage of population living 
under the national poverty line. In 2000, national poverty rates in Mongolia were 35.6%. Between 2003- 
2006, urban poverty decreased from 30.3% to 27% percent, whereas rural poverty dropped from 43.4% to 
38%. 
 
Between 2007 and 2011 the number of people engaged in the economy in the SRB in Mongolia ranged 
between 715,000 and 716,000  individuals. Unemployment rates in the SRB have fluctuated over that same 
period, with a peak in 2009 followed by a significant reduction between 2010-2011. There are marked 
differences in employment rates between Aimags, with the highest unemployment found in Orkhon (Figure 
3.3.b). These unemployment rates are likely an underestimation, as they are calculated from administrative 
records of job seekers. 
 

 

 
Figure 3.3.b: Unemployment rates (in percentage) per Aimag in the Selenga River Basin.  
 
 
The economy of the Republic of Buryatia has been quite stable over recent years (Table 3.3). The gross 
regional product (GRP) in real terms from 2008 to 2011 years increased by 4 percentage points, in nominal 
terms-by 20.0% (Burstat 2011

27
). In 2011, the GRP of Buryatia amounted to 152.3 billion rubles 

(approximately US$ 4.9 billion), with the rate of growth of 104.2% over the previous year.  
 
Although the growth rates are similar to the overall average growth rate in Russia, the GRP per capita in the 
Republic of Buryatia as well as in Zabaikalsky Krai and the Irkutsk area is lower than elsewhere in the 
country (Figure 3.2.3.d). Investment in fixed capital per inhabitant also lagged behind the average Russian 
level, although this difference seems to have become smaller in recent years.  
 
 
 
Table 3.3: Dynamics of the gross regional product of the Republic of Buryatia over the period 2000-2011. 
 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

In current 
prices, 
billion 
rubles 

21,6 30,2 37,9 52,3 63,9 74,9 91,7 107,4 124,7 124,6 136,7 152,3 

In % to the 
previous 

year 
105 106,4 106,4 106,7 103,7 104,8 105,8 107,7 105,4 92,6 102,3 104,2 

Source: ʈʝʛʠʦʥʳ ʈʦʩʩʠʠ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ, 2011, ʄʦʩʢʚʘ 
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Figure 3.3.c: Dynamics of gross regional product per capita in Russia over the period 2000-2009.  SFD: 
Siberian Federal District.  
 
 
In 1995, over half of the population in Buryatia had an income that was below the subsistence level. Poverty 
levels have since then decreased, and dropped from 38.3% in 2004 to 29.7% in 2006. However this is still 
much higher than the overall poverty levels in Russia, which were 15.8% in 2006.  Over the period from 
1995-2010 the average income of the population of Buryatia has steadily increased. In 2011, the average 
GDP per capita was 14,3 thousand rubles (approximately US$ 4,628.4), which is slightly below the SFD 
average of 14.9 thousand rubles. This is significantly below the national GDP, which was US$ 17,000 in 
2011

28
.   

  
The highest average monthly salaries are paid in the mining and quarrying industry, finance, production of 
transport equipment, transport and communications, and public administration. The lowest paying sectors 
remained agriculture, hunting and forestry, fishing, manufacture of textiles and textile products, manufacture 
of wood and wood products, hotels and restaurants. 
 
Over the past years, the employment rates have fluctuated significantly, largely as a result of the economic 
recession crisis in 1998. A period of recovery took place between 1998-2002, and employment rates became 
more stable. Since 2004, an increase in employment of 0.5% has been observed annually. In 2011, a total of 
441.1 thousand people (92.6% of the economically active population) were employed in the economy, and 
34.9 thousand people (7.3%) were unemployed and actively searching for jobs.  
 
The labour situation in Buryatia is influenced by several factors, including the national market, high social 
costs, and low competitiveness of the local economy. In addition, economic activities in the Central 
Ecological Zone of Lake Baikal are limited due to environmental considerations. Previously, construction was 
allowed up to 300 m from the lake shore. However, in 2007, the protected area was increased up to 4 times 
to a total of 89.1 thousand km

2
. There are several consequences:  

 

¶ Reduction of the area that can be exploited by the lumber industry. 

¶ Development is limited to dedicated special zones for tourism and recreation. 

¶ Borders of existing settlements need to be revised. 

¶ Waste and recycling materials cannot be amassed within the protected area. 
 
Although the maintenance of a relatively pristine environment can help to ensure the long-term provision of 
future ecosystem services that underlie economic activities, there are also indications that the expansion of 
the protected zone cause a loss of income for the Republic of Buryatia on the short term.   
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3.4  ECONOMIC SECTORS 
 
For both Mongolia and Russia counts that the highest levels of economic growth and the largest contribution 
to the local economy is generated within the SRB sub-catchment of the Baikal Basin. The relative 
contribution per economic sector differs between the two countries.  
 
Traditionally, the main foundation of the economy of Mongolia was pasturing livestock husbandry, and this 
remains an important part of the countryôs economy, employment and export revenues. The sector, which 
includes industrial processing of livestock products and related services, employs 33% of total labour force, 
and constitutes approximately 19% of the annual GDP and 25% of  the countryôs export revenue.  
 
The contribution of the agriculture and industry sectors to the overall national GDP varies per aimag (Figure 
3.4.a).  Agriculture is the dominant sector in Selenga, Tov, Arkhangai, Bulgan, Zavkhan, Ovorkhangai, and 
Khovsgol aimags., whereas Darkhan Uul, Orkhon, and Ulaanbaatar are industrial centres.  
 

 
 
Figure 3.4.a:  Relative contribution of the agriculture (left) and industry (right) sectors to the overall GDP per 
aimag in 2011.    
 
 
The past few years the economy of Mongolia has been changing in structure. The mining sector is becoming 
an increasingly dominant sector and has lead the economic growth of the country (Figure 3.4.b). The 
agriculture sector decreased from 18.7% in 2008 to 13.1% in 2011, whereas the industry sector increased 
from 37% to 58.3% over that same period.  
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Figure 3.4.b:  Relative contribution of 
different sectors to the overall 
economy of Mongolia in 2011.  

 
 
In the Republic of Buryatia, there has been a slight increase in the annual GRP contribution of the industry 
sector compared to the agriculture sector between 2007-2011. The contribution of the transport sector 
reduced significantly during that same period. (Figure 3.4.c).  Overall, there has been a steady decline in the 
proportion of people employed in industry, agriculture and construction since 1985 (Figure 3.4.d). Agriculture 
is traditionally an important employment sector in Buryatia, but this sector was impacted heavily by the 
economic crisis in the 1990ôs and now only represents 11.9% of the total workforce. The employment rates 
in trade almost doubled in the same period. The largest increase in employment took place in the public 
administration sector.   
 

 
Figure 3.4.c: Contribution of major economic sectors to the Gross Regional Product of the Republic of 
Buryatia during 2000-2011 (in %). 
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Figure 3.4.d:  Employment structure per main economic activity in the Republic of Buryatia (Buryastat 2010).  
 
Economic growth in the Republic of Buryatia is mostly generated in Ulan-Ude and the SRB. Although the 
SRB only occupies 31.5% of the territory of Buryatia, it accounts for about 90% of industrial and 83% of 
agricultural output. Other areas around Lake Baikal have less opportunities for economic growth. In the 
Olkhonsky District, the economy is mostly driven by subsidized agriculture, and main sources of revenue 
generation in the Slyudyansky area take place in the towns of Baikalsk and Slyudyanka. The Baikal PPP 
accounts for over 40% of the revenues of the district budget. The Irkutsk areas adjacent to Lake Baikal are 
characterised by overall low standards of living and high levels of hidden employment.  
 
 
 

3.4.1  HUNTING AND FISHERIES   
 
The contribution of hunting and fisheries to the local, regional and national economy of Mongolia is limited. 
Hunting is part of a traditional way of life in both Mongolia and Russia, and continues to be practiced for 
subsistence as well as recreational purposes.   
 
Among the animals that are legally hunted in the Baikal Basin are bears, lynx, wolverines, wolves, wild 
boars, wapiti, musk deer, roe deer, reindeer, foxes, sable, kolinsky, hare, ermine, and squirrels. For the 
majority of these species there are hunting quota. Deer are among the most popular prey for game hunters. 
The Siberian stag or red deer used to be hunted intensively because of its stags. As a result of a rapid 
population decline, it is now banned from hunting in Mongolia. Hunting is also forbidden on musk-deer and 
East Siberian moose deer. Restricted trophy hunting is allowed on the East Siberian brown bear. 
 
Hunting also takes place on several species of water fowl, as well as other birds including bustard, little 
bustard, grouse, partridge, and quails. Hunting with falcons also takes place in the Baikal Basin, and the 
birds are caught for export as well (especially to the Middle East). Other birds of prey, including buzzards, 
are also caught for international export, although this is now illegal. Mongolian marmots or tarvaga, used to 
be hunted, but the Mongolian Government banned marmot hunting in 2004 due to the rapid decline in their 
populations.  
 
One of the more controversial aspects is the legal hunting of Baikal seals by indigenous people for their meat 
and fur, as well as for research and monitoring purposes. The Russian Government allows a fixed number of 
seals to be hunted every year. In 2011, a total of 1,750 seals was legally hunted. There is also excessive 
poaching on the seals. Over the period 1977-2001, the average number of seals that were both legally 
hunted and illegally poached added up to an estimated 6-7,000 individuals per year.  
  
Traditionally, the predominantly nomadic herders of Mongolia do not consume fish as part of their staple diet, 
and it was not until the 1950ôs that large or medium sized commercial fisheries started to be developed in 
parts of the region. Due to the harsh climate, low water temperature (12-15ÜC during the summer) and low 
levels of nutrients, the fisheries productivity of lakes such as Khovsgol, Terkhiin Tsagaan and Ogii is very 
low. The rivers in the basin are typically shallow and frozen during 6 months of the year, and they do not 
provide a sufficiently productive environment for large commercial fisheries.    
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Nonetheless, commercial fishing occurs in the lakes in the Baikal Basin. Between mid-1950ôs until 1980 
annual fish harvests in Mongolia would add up to 800 tonnes. Currently, about 10 small fish processing 
factories exist in Khovsgol aimag. Prior to 1990, fisheries in Mongolia were regulated and monitored by the 
central government. After the 1990ôs monitoring became very limited, and no data is presently available 
about the fishing resources and profits generated by the fisheries industry in the country.   
 
Fisheries resources in Mongolia are currently mainly used for sport fishing. In total, 14 species are registered 
for commercial exploitation, including 6 in Lake Terkhiin Tsagaan, and 12 in Lake Ogii. Between 2009-2011, 
there were on average 8 companies with a sport fishing licence. Sport fishing is mostly done by tourists in 
Mongolia. During 2009-2011 the number of sport fishing tourists increased from 220 to 264 per year. A one-
week licence has to be purchased, at a cost of USD 330 per person. Per licence, a maximum of 10 fish may 
be caught. There is a strict regulation for Taimen. Only 2 specimens may be caught per licence, and they 
have to be returned into the water alive.   
 

 
 
Figure 3.4.1.a:   Member of a fishing club in Mongolia holding a taimen. Source: WWF Mongolia 2011 
 
 
Both commercial and sport fishing takes place in Lake Baikal and other lakes, as well as in rivers in the 
Russian part of the Baikal Basin. In the Republic of Buryatia, a total of 28 organizations and individual 
companies are engaged in the fishing industry. In 2009, the total output of fish products was 3,136 tons, and 
the production volume amounted to 182.5 million rubles (approximately US$ 5,9 billion).  
 
Fisheries in Lake Baikal concentrate on the nearshore areas, up to a depth of approximately 100 meters. 
These areas, which total approximately 377 thousand ha (12% of the entire volume of the lake), harbour the 
highest densities of commercially interesting fish. The main fishing areas in Lake Baikal are the nearshore 
areas of the Selenga Delta (145 thousand ha), Pribaikalsky (31 thousand ha), Barguzin (84thousand ha), 
North Baikalsky (62 thousand ha), and Malomorskij (55 thousand ha).   
 
The fishing industry is mainly based on Baikal omul, roach, and perch, as well as carp, ide, burbot, sazan, 
and pike. Exotic fish species that have invaded the Baikal Basin are also commercially fished, including the 
Amur sazan, the Amur sheatfish and the bream. Fisheries on whitefish and Baikal grayling has become 
limited. The Baikal sturgeon used to be a commercially important species, but has been overfished to the 
brink of extinction and is now listed as endangered in the Red Book of Russia and the IUCN Red List of 
Threatened Species. Taimen have also been overfished and are listed in the Red Books of both Mongolia 
and Russia, as well as the IUCN Red List of Threatened Species.  
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Figure 3.4.1.b:   Smoked omul, a treasured delicacy from Lake Baikal. Photo: Wikipedia.  
 
Due to its high demand, the omul is one of the most important commercial fisheries in Lake Baikal. The 
highest recorded annual landed catches occurred in 1940s and amounted to 60-80 thousand tonnes. A 
subsequent crash in the population led to a closing of the fishery in 1969, followed by a reopening with strict 
quotas in 1974 (Galazin 1978). Currently, the omul fishery accounts for roughly two-thirds of the total Lake 
Baikal fishery (Buyanova 2002). Fluctuations in the population and intensive fishing make sustaining the 
fishery one of the highest priorities for local fisheries managers. 
 
Total fish catches in Lake Baikal declined significantly between 2003-2007, and have been gradually 
increasing again during the last 5 years (Figure 3.4.1.c). In 2011, the total fish catch was 2,311.8 tons. The 
increase in catches was mainly due to an increase in catches of omul. The total catches of omul in Lake 
Baikal and the major spawning rivers of this species are presented in Table 3.4.1. On average, 
approximately half of the amount of omul caught in rivers is artificially reproduced. To protect the stocks of 
omul, fishing quotas have been established for this species. However, monitoring data indicates that in 2011, 
no less than 25% of the omul fishing was done illegally and the quota were exceeded.  
 

 
 
Figure 3.4.1.c:   Fish catches in Lake Baikal during 2001-2011 (tons). Red squares: Omul or white fish; 
green triangles: other small fish; orange circles: total.  
 
 


