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The countries of Central Asia are dynamically developing states with transi-
tional economies.  The rapid rate of socio-economic development determines
the necessity of adopting special measures both for the conservation of the
region's unique biological diversity and for the provision of optimal environ-
mental conditions for sustainable development.  People's lives are insepara-
bly linked with the status of the region's nature and normal socio-economic
development is not possible in unfavorable ecological conditions, which is
clearly apparent in the case of the Aral Sea Basin.  In Central Asia there
exists a sufficiently developed network of specially protected nature areas,
although their isolation - both on the national and ecoregional levels - does
not, to the full extent, allow for the provision of conditions of existence for
both individual especially valuable species, or for ecosystem complexes.

The creation of an effective network of protected nature areas is component
of all regional countries' national strategies and action plans for biodiversity
conservation and sustainable development. However, it is obvious that the
states' economic development needs do not allow for the expansion of strict
nature reserves to sizes that are optimal from a nature conservation point of
view, guaranteeing the sustainable conservation of biodiversity on the whole
and the majority of rare species in general.  In connection with this, an
approach for the region was proposed, which includes the creation of eco-
logical corridors between protected nature areas, together with the develop-
ment of specific, ecologically sustainable forms of land use on key territories.

The scheme for optimizing the region's trans-boundary system of specially
protected nature areas, which was developed within the framework of the
GEF-UNEP-WWF project, allows for the formation of a single ecological net-
work for the entire region and the guaranteed conservation of the region's
landscape diversity and the improvement of living conditions for the public.
It is especially pleasant to emphasize that the development of a trans-
boundary system of specially protected nature areas was carried out by an
international group of all countries of the region, with broad involvement  of
diverse specialists.  We were able to both develop a unified approach to
planning the econet on an inter-state level and to approve a unified con-
cept for its activity. The realization of the developed scheme will be a sig-
nificant contribution by all countries in the region toward realizing the rec-
ommendations of the seventh meeting of the parties to the Convention on
Biological Diversity.

M.K. Akmuradov
Chairman, 

Central Asian Interregional Sustainable Development Commission (2004-2006)

Minister of Nature Protection of Turkmenistan 

In 1998, with support from the MacArthur Foundation, WWF prepared an ana-
lytical overview, "Biodiversity Conservation in Central Asia: An Analysis of
Biodiversity and Current Threats and an Initial Investment Portfolio."
Prepared by more than 300 experts representing all countries in the region
and approved by relevant agencies in those countries, this overview incor-
porates more than 400 project proposals and is the foundation for develop-
ing WWF activities in the Central Asian region.

The planning - and in the future, creation - of an Econet is one of the key
projects in this overview, and its realization will certainly serve, on one hand,
as a significant step forward in improving the protection and sustainable use
of the region's biological resources, and, on the other, as WWF's contribu-
tion toward the countries' in the region fulfilling their obligations within the
framework of the Convention on Biological Diversity. 

We would like to express our deep appreciation to the governmental struc-
tures and experts in all countries of the region, who facilitated the high
quality of the project's implementation. We would like to individually thank
the Intergovernmental Sustainable Development Commission for its support
and facilitation of transboundary coordination activities, as well as UNEP,
which provided assistance during all phases of project development and
implementation.

We are confident that, with our joint efforts, it will be possible to create a "web
for life" and preserve the unique nature of the Central Asian Region for future
generations and to provide optimal living conditions for people living here.

Dr. Olga Pereladova
Head, WWF Central Asian Programme
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Central Asia is a region of 4 million square kilometers, uniting 5 independent

countries  with unique biodiversity of great variety: various types of natural com-

plexes - plain steppes, deserts, mountain forests, high mountain meadows and

tundra cushion plant formations, with more than 7,000 species of higher plants,

centres of origin of a great variety of wild ancestors of cultural plants, 900

species of vertebrates, etc. Hundred percent of the territory of 4 of these coun-

tries and half of the fifth one are qualified to be  critical and vulnerable GL200

ecoregions of the World, while the rest half of the fifth country - Kazakhstan -

is to a great extent represented by virgin steppes which recently exist nowhere

else in the world. On their own initiative the countries of the region perform as

a united body in a lot of initiatives on environment conservation and sustainable

development by the way of establishment of International Fund for Saving the

Aral Sea (IFSAS - chaired by the Presidents of the Countries in turn on a base

of two year period rotation), Intergovernmental Sustainable Development

Commission (ISDC - similarly chaired by the Ministers of Nature Conservation)

and development of Regional Environmental Action Plan (REAP). Using this

opportunity, WWF in deep cooperation with variable stakeholders of the region

is developing a scheme of Ecological network for the whole region. The main

goal of the project is creation of a united ecological network of Central Asia

(ECONET) and its integration in the regional and national plans of sustainable

development, development and practical implementation of optimal mechanisms

of transboundary cooperation and  coordination for the purpose of biodiversity

conservation and sustainable use of nature resources. In accordance to ISDC

decision Econet is integrated in REAP as the major component, which ensures

biodiversity conservation of the region. Besides key areas - which are important

as core-zones, econet scheme includes a  system of ecological corridors

between the protected areas, together with the development of specific, ecolog-

ically-sustainable forms of land- and resource use in buffer zones.  This

approach allows integrating the goals of nature conservation into the context of

socio-economical development of the region.

In order to identify such areas, a gap analysis of representativeness of exist-

ing system of PA was  conducted based on integrated analysis of biodiver-

sity characteristics and socio-economical situation in the region. 

At COP-7 in 2004, 188 Parties to the Convention on Biological Diversity (CBD),

and all five countries of Central Asia among them, agreed to a Programme of

Work on Protected Areas. This programme with its comprehensive approach

and its specific timeframe is one of the most ambitious environmental strate-

gies in history and is of crucial importance for the achievement of the 2010

target to halt loss of biodiversity, for the well-being of communities, and for

the achievement of the Millennium Development Goals.

The overall objective of the Programme of Work is the establishment and

maintenance by 2010 for terrestrial and by 2012 for marine areas of a global

network of comprehensive, effectively managed, and ecologically representa-

tive national and regional systems of protected areas. Based on the Ecosystem

Approach and the concept of Ecological Networks all CBD Parties have there-

fore committed, by 2015, to "integrate protected areas into broader land- and

seascapes and sectors so as to maintain ecological structure and function".

The Programme of Work identifies four programme elements, 16 goals (each

with a more specific target) and 92 activities for the Parties, many of which

have specific timetables.

Main themes of the CBD Programme of Work

Programme element 1: Direct actions for planning, selecting, establishing,

strengthening, and managing, protected area systems and sites

Building (transboundary) protected area networks taking into account the

ecosystem approach

Integrating PA-systems into broader landscape

Site-based protected area planning and management

Addressing threats to protected areas

Programme element 2: Governance, participation, equity and benefit sharing

Improving participation and the social benefits of protected areas

Protected Areas and 
Ecological Networks

INTRODUCTION
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Programme element 3: Enabling activities

Creating an enabling policy, institutional and socio-economic environment

Capacity building and technology transfer

Ensuring financial sustainability

Communication, education and public awareness

Programme element 4: Standards, assessment, and monitoring

Management standards and effective management

Monitor PA status and trends

Using science

During the 3rd "Environment for Europe" Ministerial Conference in Sofia,

Bulgaria, in 1995 the Pan-European Biological and Landscape Diversity

Strategy (PEBLDS) was adopted. Within this wide framework of cooperation,

54 European countries (including all five state of Central Asia) endorsed the

action to establish the Pan-European Ecological Network (PEEN) as a part

of their work on protected areas. It was agreed to establish this ecological

network within a period of 20 years. The Pan-European Ecological Network

is an internationally agreed approach, built upon the ecological network con-

cept and the implementation of the connectivity. The underlying philosophy

of the establishment of the PEEN is to promote synergy between the exist-

ing nature policies, land use planning and rural and urban development.

The Pan-European Ecological Network aims to ensure that: 

a full range of ecosystems, habitats, species and landscapes of

European importance are conserved,

habitats are large enough to place species in a favorable conservation status,

there are sufficient opportunities for the dispersal and migration of species,

damaged parts of the key environmental systems are restored,

the key environmental systems are buffered from potential threats.

The 5th "Environment for Europe" Ministerial Conference in Kyiv, Ukraine, in

2003 adopted the Kyiv PEEN Ministerial Declaration, with the aim of imple-

menting in Europe the CBD Work Programme on Protected Areas. The fol-

lowing priority themes of action were identified:

ensure that the Pan-European Ecological Network will give guidance by

2008 to all major national, regional and international land use and plan-

ning policies as well as to the operations of relevant economic and

financial sectors;

identify and reflect by 2006 the Pan-European Ecological Network (core

areas, restoration areas, corridors and buffer zones, as appropriate) in

all States of the Pan-European region on coherent indicative European

maps, as a European contribution towards a global ecological network;

conserve all core areas of the Pan-European Ecological Network ade-

quately by 2008;

enhance Institutional support for implementing the PEEN Kyiv targets by 2006.

While focussing on the above themes, the action plan implementation will

help to:

assist in implementing the wider countryside approach and holistic

approaches for nature and biodiversity conservation;

foster the development of national ecological networks promoting the

establishment of the PEEN in the pan-European region.

The Ministerial Declaration adopted at the 5th "Environment for Europe"

Conference in Kyiv supported firmly the implementation of the PEEN and

fixed two deadlines stating that:

by 2006 the PEEN (core areas, restoration areas, corridors and buffer

zones as appropriate) in all States of the Pan-European Region will be

identified and reflected in coherent indicative European maps as

European contribution towards a global ecological network;

by 2008, all core areas of the Pan-European Ecological Network will be

adequately conserved and the Pan-European Ecological Network will give

guidance to all major national, regional and international land use and

planning policies as well as to the operations of relevant economic and

financial sectors.

Implementation of the Econet project by WWF in all five states of the central

Asia is practical input of the region to achieve Kyiv resolution targets, to pro-

vide for construction of the Pan-European Ecological Network and to fulfill

national obligations under CBD. Experience of the Central Asia region could be

used as an excellent example of international co-operation at the high level to

promote biodiversity conservation and sustainable use and of joint coordinat-

ed efforts of states to establish and maintain comprehensive, effectively man-

aged, and ecologically representative national and regional systems of pro-

tected areas. Countries succeeded to identify and reflect in coherent indicative

regional map a regional ecological network based on national priorities agreed

by all states strictly in line with Kyiv ministerial decisions.



The Ecoregion-Based Approach in Econet Planning

Ecoregion-based conservation (EBRC) provides a framework for identifying landscapes that are representative of a region's natural biodiversity. The fundamental

unit in this framework is the ecoregion. An ecoregion is defined as "a relatively large parcel of land or water that harbors a characteristic set of species, commu-

nities, dynamics, and environmental conditions" (Dinerstein et al. 2000). Ecoregions are used as the basis for planning and designing larger conservation landscapes

and protected area systems with a regional perspective. Ecoregions transcend administrative boundaries to represent units with meaningful biological boundaries.

The goal of ERBC is to ensure long-term conservation of representative biodiversity.

The advantages of targeting the ecoregion-level for conservation include the following:

the fate of natural ecosystems, endangered species, and people can be addressed across political boundaries;

more meaningful goals for biodiversity conservation and socio-economic welfare for people in the entire region can be set;

conservation results that are ecologically viable become more attainable (e.g. by setting aside networks of key protected areas, creating migration corridors
for particular species, and preserving ecological processes at scales large enough to maintain natural biodiversity).

The Concept introduces terminology in econet development that is new to

Central Asia. This terminology mixes internationally accepted practices

with the contemporary legal base and traditions of Central Asia nature

conservation science.

The Concept also introduces an idea that is new to Central Asia: planning

econets based not on administrative but natural boundaries but on the scale

of large natural regions called ecoregions.

This Concept focuses on in-situ biodiversity conservation for large areas

while simultaneously maintaining ecological balance and setting up the pre-

requisites for sustainable use of natural resources in neighboring areas.

Because ecoregions serve as elements of the biosphere's natural structure,

they provide the optimal scale for planning and developing econets.

WWF CONCEPT FOR ECONET DESIGNING AND
MANAGEMENT ON THE ECOREGIONAL LEVEL



The Concept of Ecological Networks:

is a set of approaches to forming and developing territorial biodiver-
sity conservation through sustainable, functioning econets;

defines basic precepts, principles, and strategic objectives and
mechanisms for establishing econets, thereby creating a foundation
for planning and making administrative decisions about the estab-
lishment of ecological networks;

is aimed at the unification and further development of both new and
time-tested principles for territorial biodiversity conservation with
the goaeconomic practices and civil society.

The Main Objectives of the Concept include:

defining the principles and mechanisms for creating ecological net-
works;

identifying principles for econet management;

establishing a strategy and action plan as a foundation for creating
and managing econets in the country's current stage of development.

Regional strategies based on action plans for developing econets and their

component parts should be developed in accordance with this Concept.

The provisions of the Concept should be taken into consideration during:

the drafting of legal and other documents dealing with environmental
protection management;

territorial planning for general and specific aspects of regional socio-
economic development;

territorial planning and decision-making relating to environmental
protection and use of natural resources.

Econets are created to maintain the environmental potential of natural terri-

tories in order to meet the following goals:

maintaining ecological balance and protecting ecological processes
at a regional level;

protecting biological and landscape diversity and our natural heritage;

restoring renewable natural resources and providing for their sus-
tainable use;

preserving unique and valuable areas;

offering ecological education;

monitoring the environment and producing information that enables
long-term, sustainable use of the environment;

creating recreational areas for human comfort;

providing a balance between protecting biodiversity and providing for
economic development of regions.

The Concept
of Ecological Networks:

Objectives and Purposes 
of Ecological Networks
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Planning, creating and managing econets are guided by the following principles:

Representativeness.
An econet should adequately represent the natural biological and

landscape diversity of a given territory.

Self-sufficiency (ecological sustainability). 

An econet's structure (location, size and component parts) should

enable it to function normally in the long term, and with considera-

tion of potential economical development.

Hierarchy.
Large econets will be sustainable on the ecoregional level if small

econets are first independently effective in nature conservation on the

local level.

Diversity among econet elements.
In order to serve its multiple purposes, econets should be made up

of areas with differing conservation regimes and varying land use.

Social effectiveness.

An econet should provide the ecological conditions necessary for the

region's sustainable socio-economic development.

1.

2.

3.

4.

5.

Principles of Planning,
Developing and Managing
ecological networks

Legal foundation.
Legislation is being designed with the specific purpose of facilitating

the planning and management of econets. Established regulations

must govern the designation of areas to be included into econets and

subsequent changes to these plans.

Coordinated planning of econets and specific des-
ignation of responsibilities for their creation and
management.
Decisions relating to the planning and establishing of econets, espe-

cially given the interconnectedness of their many component parts

(which fall into different spheres of administrative responsibility),

should be made in a coordinated fashion.

Multiple sources of funding.
The first priority in financing econets should be to minimize their

start-up and maintenance costs. Additional means of funding should

be sought from outside sources, including the private sector, in a

number of ways: providing services related to functioning of econets,

collecting rent and other payments for use of natural resources in

econets.

6.

7.

8.
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There are two types of areas to be included into econets:

specially protected natural areas (SPNA) of national,

regional and local status. These areas are created and managed in

accordance with national  and regional legal provisions relating to

specially protected natural areas;

other protected areas with specific land use and conservation

regimes are governed in accordance with forest, land, water and

wildlife legislation.

Elements of Ecological Networks
For an econet to be successful, its component parts and functions should

include the following elements:

core areas are large SPNAs, capable of supporting ecological balance

and preserving a natural level of biological and landscape diversity. Core

areas include animal habitats and landscapes of high importance to nature

conservation, specifically:

representative natural and semi-natural (modified by human activity)
ecosystems;

self-sustaining populations of species, including rare species and
other species that are of particular concern;

areas that provide environmental support services;

representative landscapes that are particularly valuable, typical or
unique.

Core area management aims at the long-term conservation of natural land-

scapes and processes within an area's given borders.

Structure
of Ecological Networks

transit areas (ecological corridors) are areas that link core areas and

have specific regulations for nature management. Transit areas ensure:

sustainable links between species populations and between habitats
of sufficient size;

access to breeding and wintering grounds for migratory species;

possibility for genetic exchange among populations;

geochemical cycles and processes that sustain the balance of the
landscape.

Transit areas (ecological corridors) can be made up of connected or frag-

mented areas that together comprise a connected ecological space. As long

as geographical conditions are taken into consideration, territories of many

different types can be used as transit areas.

buffer zones are areas that protect both core areas and transit areas

from outside interference.

Buffer zones:

protect core areas and transit areas from negative outside inter-
ference;

enlarge the total acreage of core areas and transit areas, making
them the optimal size for carrying out their objectives.

Specific land use regulations are established for every buffer zone, taking

into consideration the specific natural and social-economic factors of the

given area.

7



When identifying natural areas in need of special nature management and

protective regulations, as well as assessing the condition of natural land-

scapes, due consideration should be given to the natural zoning of the

ecoregion:

natural biological and landscape diversity, including the spatial dis-
tribution of the most important elements;

major areas of current and perspective economic development in the
region;

features of current nature management and potential for these fea-
tures to change;

the local history of nature conservation, including existing protected
areas.

When planning Econet transboundary, the necessity of national or interna-

tional reserves that provide ecological links between different countries (e.g.

transcontinental flyways stopovers, transboundary basins) and thereby guar-

anteeing Econet integrity at the national and international levels should be

considered

8

Planning econets should occur within contexts that already existing, and

should take into consideration both the current state of the environment and

future socio-economic development.

An ecoregional econet's plan (demarcation and development) should be

approved by the appropriate national environmental agency. Parts of the

econet that fall under the jurisdiction of particular administrative regions

should be approved by the appropriate regional government bodies.

Plans for econets must take into consideration the natural landscapes of the
ecoregion (or parts of the ecoregion) and should include the following min-
imum standards:

in regions with intact landscapes and little threat of damage to the
ecosystem: 

1) SPNAs should be organized to protect all core areas;

2) land for transit areas should be reserved to avoid the negative side
effects of potential economic development;

in regions with intact landscapes and a gradual rise in human impact
(including increases in human population and economic development):
all essential elements of the Econet should be identified and placed
under protection (regulations on land use should be established);

in regions where the natural landscapes have been significantly
damaged: 

1) any remaining elements of the natural structure should be identi-
fied and placed under protection; 

2) plans should be undertaken to restore damaged elements.

Planning
an Ecological Network
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An econet's long term functioning should aim to maintain natural processes

and parameters that meet criteria for sustainability. Removing elements of an

econet or loosening conservation regulations is allowable only in the extraor-

dinary circumstances defined in legal acts, and only under the condition that

the body responsible for the change gives adequate compensation. This com-

pensation must allow the general parameters of the econet to remain the

same. In all cases this change can be carried out only in accordance with

existing legislation and positive environmental impact assessment reports.

An econet should function using finances coming from various sources:

state and local budgets of various levels (first of all to maintain
SPNAs as core areas);

funds received for services rendered relating to the econet (particu-
larly through ecological education, recreation, ecological monitoring,
conducting scientific studies, ecotourism, etc.), as well as for ecolog-
ical services which need to be identified and valued in monetary terms;

funds from non-governmental and other environmental organizations
and program-specific projects for developing and maintaining ele-
ments of econet;

funds from those who use, for recreation or other purposes, parts of econet

In order to make sure econet can play out its intended role, their operation

should be regularly monitored and assessed.

In order to carry out the ideas of this Concept, the general population must

have an understanding of the importance of econet for preserving biodiver-

sity and maintaining necessary conditions for using this biodiversity. To

achieve this goal, the following measures are needed:

society must be informed of the role and purpose of econet;

a mechanism must be created to allow the public to participate in the plan-
ning and management of econet (including a system of public control);

public initiatives and public participation in developing econet must
be encouraged.

Designing
Ecological Networks

Designing a particular econet should include the following steps:

identifying and mapping the natural landscape structure of the territory;

identifying and mapping rare and especially valuable natural objects
and ecosystems;

taking an inventory of the existing protected areas in the region;

identifying and mapping areas that meet ecological criteria for core
areas, transit areas and buffer zones but are as of yet unprotected;

compiling and receiving necessary approval for econet plans which
inter alia include information on suggested elements of the econet,
volume, costs and descriptions of the work necessary to create them;

receiving necessary approval to reserve tracts of land and water to
found protected areas in the future;

conducting survey work needed to create protected areas;

receiving approval for the creation of new protected areas from the
appropriate government bodies and local administrations;

introducing special land use regulations;

integrating the necessary nature conservation restrictions into socio-
economic development, land use management, forest management and
game management planning as well as to urban planning documents;

collecting and publishing the necessary maps and other information
on the location, structure, and specific details of econets and their
elements.

In transboundary Econets, where protected areas can have national, region-

al or local status, exact legislative delineation of authority to plan, create and

manage econets is especially important.

9

Management
of Ecological Networks
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To create an econet based on already existing network of different cate-
gories of protected areas, a number of overlapping mechanisms are neces-
sary, including:

Legal, including inter alia:
introducing the concept of an "ecological network" into the
legal vocabulary;

establishing land use regulations for all econet elements;

developing mechanisms for managing econet (bearing in mind
that different elements of the econet may fall under the juris-
diction of different administrative and sectoral authorities);

formalizing administrative and criminal responsibility  for
harming econet or their component parts;

developing a mechanism for listing the status of areas/bodies
of water that are part of econets with related nature manage-
ment regimes in land cadastre and through sectoral regulations;

recognizing the necessity of conducting environmental impact
assessments in the case of suggested reductions in area, chang-
ing of borders and/or demotion of the status of econet elements;

defining a list of conditions and cases for removal of lands from
econet and changing protection regulations of econet elements.

Scientific, including inter alia:
developing methods of planning econet, including making
maps for possible econet and mapping out component parts
of econet;

developing methods for monitoring the condition of econet
and their component parts;

developing methods for assessment of the capability of eco-
logical systems to be self-regulating;

implementing methods for assessing econet functioning efficacy.

Making
the Concept a Reality

Organizational, including inter alia:
facilitating agreements between countries that share one ecore-
gion on joint action to create and manage econets based on a
uniform set of requirements; 

propagating the practice of developing management plans for
econet at the ecoregional level;

conducting observations of existing protected areas with the goal of
assessing their condition, enforcing regulations, and making sure
they are still carrying out their functions within the econet;

designating new econet component parts at the ground level;

strengthening governmental and public control over the state of
natural ecosystems and enforcement of the land use regimes of
the econet's elements;

Economic, including inter alia:
developing standards for economic assessment of econets,
their component parts and services which they provide;

developing a mechanism to compensate those whose interests are
encroached upon during creation of econets, as well as compen-
sating econets when their structure or earlier established protection
regulations and nature management rules are changed;

exempting from land fees those land owners or users whose
lands are included in econet and who follow all requirements of
established regulations for protection and land use;

integrating econets into regional development plans as integral
component parts of the economy.

Social, including inter alia:
drawing interested parties into the decision making process at
the econet formation stage;

creating institutions for training managers to work in econet
administration and development;

developing and propagating a mechanism for involving the pub-
lic in econet management;

developing and propagating means of encouraging local com-
munities and land users to take part in maintaining econets and
their component parts.

1.

2.

3.

4.

5.



Methodological approaches towards the planning of ecological networks at

the ecoregional level must be developed to implement the designed Concept.

The approaches, typical for Western Europe and based on the inventory and

protection of landscapes (the latter retaining their natural structure), are not

applicable in Central Asia, where extensive areas still remain untouched or

slightly affected by human impact.

The use of remote data (satellite images) and relevant maps allows one to

approach the entire study area  from different points of view at the same

time, which in turn enables the identification of protected natural areas as a

single integral system. 

The major analytical approaches are based on generally accepted state-

ments about biological diversity dependent upon variety of habitats, possi-

bility of intrapopulational breeding, etc.

Conservation the natural diversity of species, communities, habitats, as well

as maintaining their relationships, requires the creation of a hierarchically

organized network of areas. In turn, accomplishing this task implies the sub-

ordination and specific spatial conjugation of its discrete elements, ensuring

representation of every level of biological and landscape diversity. The pro-

posed method of creating ecological networks will guarantee the solution of

the majority of the aforementioned problems.

The initial materials for projecting elements of the ecological networks are dig-

itized elevation maps scaled 1:1,000,000 m (See Fig. I-1) to be converted into

3D raster images for further analysis (Fig. I-2), and satellite images with a pixel

resolution of 1000 m (Fig. II-1). To this end, maps are used that show the dis-

tribution of especially valuable species and natural complexes, existing pro-

tected areas, plans for the socio-economic development of the regions, etc.

The Initial 
Materials

METHODOLOGY FOR PLANNING 
ECOREGIONAL ECONET DEVELOPMENT
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Stage 1: 
Identification of the Major Hierarchical Levels
of the Area Organization

Hierarchy means inclusion of one minor system as a part into a larger one,

uniting numerous smaller parts into the conventional entity.  It always implies

the existence structure in space and time called the "order." The term

"order" implies that the properties of nature at neighboring points of space,

to some extent, interrelate and define each other or correlate.  The presence

of such spatial links allows the possibility of establishing relatively homoge-

neous structural levels in nature.  Each of them is associated with the spa-

tial relationships of species populations adapted to existence within a given

area, variety of habitats, and protected areas with appropriate linear sizes.

The revelation of such hierarchical levels using satellite images and digital

elevation models follows the same method.  Diversity and homogeneity,

revealing of significance, subordination, and the area of elements of an eco-

logical network are assessed according to strict dependence upon results of

the established hierarchical levels.  The number of relevant hierarchical lev-

els for the regions analyzed by us varies from 2 to 5.  There are three such

hierarchical levels on the diagram offered (Fig. I-3-5, I-6-8, II-2-4).  They

correspond to elements of an ecological network with linear sizes: the first

level - 5 km, the second level - 9 km, and the third level - 20 km.

Stage 2:
Determination of Hotspots of Diversity,
Homogeneity and Crucial Types of Habitats

Diversity of habitats is the most important criterion for selection of protect-

ed areas.  Of particular relevance are areas with very high diversity or, on

the contrary, with exclusively homogeneous compositions of their habitats.

As noted above, diversity of habitats is assessed for the earlier established

hierarchical levels of space organization (in our case their number totaling

three), thus reflecting needs of various species and communities.   In the

given analysis several "landscape indexes" - applied in landscape ecology

worldwide - are used: 1) generalized index of diversity integrating values

of relative diversity, number of elementary contours, entropy, and domi-

nance; 2) index of diversity of relationships; 3) index of fragmentation; 4)

index of fractal dimensions - complexity grade; and 5) index of unique-

ness.  Using the entire spectrum of the indexes allows the possibility of

identifying areas with different functional and structural traits at every hier-

archical level (Fig. I-3-5, II-2-4). 

The map of habitat types is constructed based on an integrated analysis of

all spectral channels of a satellite image. For this purpose the hierarchical

procedure of a subsequent division of sets of habitats into paired classes,

which allows the content of the identified classes to be strictly checked, and

ultimately all classes appear mutually arranged according to their similarity

with each other (Fig. II - 5-6).  The final number of classes of habitats

depends on the structural organization of an area.

In general, the process of the ecological network outline creation can be

divided into the following constituents: relief analysis (Block I), satellite

image analysis (Block II),  socio-economic analysis (Block III-2), biodiver-

sity analysis (Block III-3) and synthesis of the results of processing satellite

images, relief, maps of socio-economic development and distribution of bio-

logical diversity throughout the region (Block III). The analysis of the first

and second components (relief and satellite image) can be categorized into

the three main stages as follows: 1 - determining the major hierarchical lev-

els of the area organization; 2 - uncovering hotspots of diversity, homo-

geneity and crucial types of habitats; 3 - uncovering independent spatial

structures: ecological corridors and cores.

The Main Stages
of the Ecological Networks Outline
Creation

Blocks I-II.
Elevation and Satellite Image Analysis
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Thus, the resulting map of types of ground cover quite fully reflects their

diversity at the regional level, provides an idea about their current distribu-

tion within space, and allows the most valuable ones among them to be

identified (Fig. II - 5-6).

Stage 3: 
Revealing of Independent Spatial Structures:
Ecological Corridors and Cores.

The diversity of spatially linked habitats of various hierarchical levels is stip-

ulated by the effect of numerous factors, mainly related to the structure of

relief.  Elevation affects heat supply, transfer of moisture, and elements of

mineral nutrition along with soil-forming rocks. In turn these factors create

environmental diversity, determining specific combinations of species of

plants, communities and ecosystems.  It entails the formation of the hierar-

chical network of natural structures, including the linear ones, which per-

form the role of natural ecological corridors, well reflected through the relief

and set of habitats.

In order to identify corridors, points with minimum and maximum heights are

found. If such points form the linear order at the surface, then they form the

linear structure known as a corridor. The search procedure of such points

within an image is performed for each hierarchical level (Fig. I-6-8). The

first level allows one to identify the largest corridors playing a significant role

at the regional level, while the second and third ones appear subordinated

and are designed to allow the movement of minor animals and joining of

ecosystems. The bases for assessing the ecological status of a corridor are

its linear structure and its hierarchical level. 

Ecological core areas, the major element of ecological networks, are formed

by overlaying the established corridors of various levels and trends onto one

another (Fig. I-10). The ecological status of a core area is determined by the

quantity and hierarchical status of the component corridors.  Obviously, a

core area formed by the intersection of several corridors of higher hierarchi-

cal levels indicates a more complicated area with greater connectedness with

its neighbors, and therefore ought to have a higher conservation status.

Integral Analysis of Results of Processing of
Satellite Images, Relief, Maps of Socio-
Economical Development  and Distribution of
Biological Diversity in the Region.

For each core found at the intersection of corridors, the mean value of diver-

sity according to the relief given in scores (Fig. I-9), the mean value of het-

erogeneity with the help of a satellite image, and the mean value of homo-

geneity (Fig. II-7) are estimated. The quality of a node as a protected area

is estimated as a sum of scores (Fig. III-1). As a result, each core is given

comprehensive estimation of quality; and at the same time potentially valu-

able areas with very high values of integral quality based on landscape

indexes, although not included into the system of the cores, are identified.

The obtained system should by no means be overestimated. Constructed on

the base of indirect traits, it registers only areas more likely to be optimal for

conservation purposes. For example, a portion of the areas it includes can still

be occupied by settlements or mining industries or have large reserves of

proven deposits. Indirect criteria cannot exhaust all of the factors stipulating

the conservation value of the area. Complimentary conservation elements can

be selected according to direct criteria, like the previous ones being known

areas of threatened species, migration pathways, unique natural objects, etc.

Therefore, during the final stage, maps of the identified core areas and cor-

ridors (Fig. III-1) are added together with data on anthropogenic pressure

of the region: (Fig. III-2) settlements, railways and roads, pipelines, etc.,

which allow discrete objects of an ecological network to be excluded and

adjusted. Further, data on biological diversity collected dirrectly and indi-

rectly within the region are added (Fig. III-3), which ensures inclusion of all

valuable items not displayed in satellite images and elevation maps, such as

rare species, valuable and unique natural landscapes, etc. As a result, the

identification of every element of an ecological network is maintained with

the use of all types of criteria, and the integral quality of each is assessed.

In this way, the foundation for selecting elements of ecological networks is

laid, proceeding from parameters of the entire region (See Fig. III-4).

Block III.
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Block I
Analysis of relief

Block II
Analysis of sattelite images

I-1
Digitizing 
elevation map

I-2
3D raster 
images

I-3
1st level 
5 km

I-6 I-7 I-8

I-4
2nd level
9 km

I-5
3rd level
20 km

Centers of homogeneity and diversity on three hierarchical levels (on the base of elevation map)

Linear structures on three hierarchical levels

Centers of homogeneity and diversity on three hierarchical levels (on the base of sattelite image)

II-1
sattelite image

II-2 II-3 II-4

II-5 II-6
Map of
habitats 
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Block III
Integral analysis

I-9 
Integrated map of centers 
of homogeneity and diversity

I-10
Integrated 
map of 
corridors

III-1
Integrated map of corridors, 
important habitats, centers 
of homogeneity and diversity,
and core areas

III-2
Current 
and future 
anthropogenic pressure

III-3
Species 
and landscapes 
of special concern, existing protected areas etc.

III-4
Ecological network of ecoregion 

II-7
Integrated 
map of important habitats
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Qualitative and quantitative analysis of the current and prospective econom-

ic assimilation of a territory is one of the most important components when

designing an Econet.  This analysis is necessary for differentiating a territo-

ry by the extent and character of disturbance of natural ecosystems, with the

goal of planning such an Econet.  On one hand, an Econet provides for the

conservation of the entire spectrum of biodiversity, and, on the other hand,

can be realistically created and provide for the socio-economic development

of the region.

Strategies for planning an Econet on pristine territories differ from those

used when planning an Econet in regions with a great extent of anthro-

pogenic impact.  On vast pristine territories, we are foremost trying to place

under strict protection, excluding any disturbance in environmental condi-

tions, large sites that provide for the support of natural processes, or that

stabilize conditions of the region's environment, or that are sufficient for the

preservation of viable populations of large animals.

On densely populated territories, where natural-anthropogenic landscapes

dominate, and preserved sites of natural landscapes are located in close

proximity to humans, territories with lighter forms of protection (territories

with ecologically favorable nature use), which combine the preservation of

objects of the natural world with their sustainable use, become elements of

the ecological network.

Thus, the analysis of the socio-economic situation in the Central Asian

region allows one to develop a plan for the Econet, which is adequate not

only for the natural conditions of each country, but also for the prospects of

its socio-economic development.

To assess the extent of anthropological transformation of a territory, a sin-

gle scale of criteria was developed for all countries in the region.  In total,

11 indicators were selected, each of which characterizes one or another type

of human impact on natural ecosystems.  For each indicator, a gradation

scheme was developed, which assigned specific point numbers; the number

of gradations for different criteria may differ. 

For example, the characteristics of impacts on ecosystems by cattle have

four gradations that receive the following values:

More than  20,000 individuals - 4 points

11,000-20,000 individuals - 3 points

5,000-10,000 individuals   2 points

less than 5,000 individuals - 1 point

The characteristics of the extent of ploughing have 6 gradations:  

More than 70 % - 6 points

51-70 %- 5 points

25-50 %- 4 points

11-25 %- 3 points

5-10 % - 2 points

less than 5% -1 point

SOCIO-ECONOMIC FACTORS 
IN PLANNING AN ECONET 
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In the process of work, an assessment of the impacts of each of the select-

ed criteria was conducted.  Thus, for example, to derive information about

the current influence of agriculture, information about the share of pasture-

land and ploughed land as part of the region's total area was derived.

For a more precise assessment, the impact of grazing load was differentiat-

ed based on an assessment of the highly varying influence on ecosystems

by different groups of animals - camels, cattle, and small livestock.

Number of cattle

Map of administrative regions
of the countries

Integrated grazing pressure

Agricultural (ploughed)  lands

Integrated map of socio-economic impact
Data on socio-economical development 
by administrative regions

Increasing of anthropogenic pressure
(from yellow to red)

© WWF Russia / Alexey Butorin
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Total population number

Density of rural population

Portion of ploughed land

Portion of pastureland as a part of total land area 

3 7

7 2

7 2

2 4

6 3

4 3

2 1

- -

31 22

Number of cattle 

Number of small livestock

Number of horses

Number of camels 

Sample Calculation 
of the Total Evaluation 
of the Extent of Anthropogenic Impact

Indicators of Impact 

by Individual Factors

TOTAL

Point Value of the Impact

N-th 
Region

M-th
Region

© WWF Russia / Alexey Butorin

The summary assessment of the extent of the anthropogenic transformation

of the territory within the bounds of each administrative unit is compiled

from the sum of the assessment of each indicator and depends on the num-

ber of gradations.  If one proceeds from the maximum number of gradations,

7, then the maximum extent of disturbance is reflected by the number 49,

and the minimum, by 7.

The map "Integrated Assessment of the Extent of Anthropogenic

Transformation of the Central Asian Region," was derived on the basis of a

total evaluation of anthropogenic impact and reflects the difference of the

region's territory in the extent of anthropogenic transformation.

In the concluding phase of the analysis, data about other types of anthro-

pogenic loads are added to the integrated map.  This includes data on the

location of automobile roads and railroads, pipelines, populated areas, and

industrial objects, which were derived from topographic maps and from

databases.

This allowed for a more differentiated approach to the assessment of threats

and to the selection of protection regimes for each element of the Econet in

accordance with this criterion.

Furthermore, an integrated analysis was conducted.  For this, a complex

indicator of the total extent of the anthropogenic load across the entire

region was derived.  This indicator is figured automatically using calculations

of the number of points established for each gradation, for each indicator.
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In designing the ecological network, an analysis of the region's biological diver-
sity component was carried out by integrating the following materials in GIS: 

Topographic base

Maps of ecosystems and ecoregions (landscape basis) 

A series of maps depicting the ranges for indicator plant and animal
species 

A series of maps assessing a territory's significance for biodiversity
conservation 

A map of existing protected nature areas.

1.

2.

3.

4.

5.

A basic landscape basis ecosystems map with a 1:1,000,000 scale was cre-

ated for the entire region.  The map was compiled using original materials,

which were gathered during the course of multiple-year-long on-the-ground

field research by scientists, botanists, soil-scientists, and geographers of

Kazakhstan and Central Asia.  Satellite information, literature, and carto-

graphic resources were also used.

An ecosystem is understood as a  natural-territorial complex,

which possesses a landscape unity, a certain level of interdependence

among biotic components, a time-space dynamic, and a particular

functioning regime.

Ecosystems
Map

The ecosystem approach allows for the assessment of the ecological poten-

tial of habitats and the potential of biota diversity on a component basis

(relief, soil vegetation, and the animal population's association with it).

The ecosystems map characterizes the spatial differentiation of existence-

habitat conditions for all plants and animals according to various parame-

ters.  It contains the following information: 

A basic zonal-belt sub-divisions of ecosystems indexing climactic

conditions (forest-steppe, steppes, deserts).

Regional (provincial) geographic variants of ecosystems (forest-

steppe western Siberian; steppe: pre-Caspian, Turgai, and Central-

Kazakhstan; desert northern Turansky, southern Turansky,

Dzhugarsky; mountainous Altai, Dzhungaro-Northern Tian-Shan,

Central Asian, and others).

Relief types (high-mountain, middle mountain, low-mountain,

"melkosopochniks" (hilly plains), plains, sandy massifs, depressions,

river valleys, river deltas, and others).

Prevailing ecological-phyisionomical categories of vegetation (high-

mountain cushion plants and meadow; dark coniferous, parvifoliate,

and broad-leaved forests; juniper open woodlands; shrub thickets;

steppes; ephemeroid-sagebrush deserts with annual saltworts; sax-

auls; floodplain meadows; and others.)

Substrate (stony, sandy, and loamy)

Extent of anthropological transformation of the territory (natural base-

line ecosystems, long-derivative violated ecosystems, arable lands)

BIODIVERSITY
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In creating the ecological network of protected nature areas, the ecosystem

map allows one to: 

Assess the diversity of ecosystems; 

Use the ecosystems map as a contour foundation for mapping the

ranges of rare plant and animal species;

Determine the current status of ecosystems in connection with human

activities and reveal threats to biodiversity;

Compare the distribution of existing specially protected nature areas

and newly proposed protected areas with the ecosystem (landscape

basis).

In combination with the ecosystem cartographic basis, it is possible to ana-

lyze the distribution of main priority objects for the conservation of vegeta-

tion and animal diversity, which is necessary for assessing the status of pop-

ulations.  Furthermore, the combination of a species' range with the ecosys-

tem basis allows one to predict the presence of a species in one or anoth-

er region and is especially promising for evaluating the suitability of one or

another corridor for migration. 

On the ecosystem (landscape) cartographic foundation, the natural-territo-

rial complexes most significant for the conservation of valuable components

of biota were revealed and priorities for their protection were established.

To spatially generalize derived data, an ecoregion map was created on the

basis of the ecosystems map (on the level of macrostructures).

An ecoregion is an area of the Earth's surface that is characterized by a

commonality of the natural environment, of the dynamic of natural com-

plexes, and of species structure.  The border of an ecoregion is determined

by physical-geographic conditions, by the natural distribution of biological

species, and by the stable combination of ecosystems in space.

1.

2.

3.

4.

One hundred and twelve ecoregions have been identified. Among them:

are mountain and hilly ecoregions in the desert zone;

are mountain ecoregions in the steppe zone;

are plain desert ecoregions; 

are plain steppe ecoregions; and 

are ecoregions in river valleys. 

Biodiversity: The distinctiveness and uniqueness of the Central Asian region

is determined by the richness of flora and fauna, with a high share of rare

and endemic species in its composition.  The application of the concept of

the ecosystem (landscape) approach as a methodological foundation for

evaluating the qualitative potential of biodiversity is based on the existing

correlation between ecotope (type of habitat), vegetation type, and animal

population.  The distribution of species of flora and fauna (birds, reptiles

and mammals is represented in several forms:

Point range of a species attached to a topographic map (based on obser-

vations at the locality and on sample collections)

Grid range carried out on the ecosystem basis and indicating the pres-

ence or absence of species in each geographic territorial unit-ecosystem

(habitat type)

Information on the distribution of rare, endemic, particularly threatened,

endangered narrow-ranging species was gathered for flora and fauna as

follows: plants (244 species), different groups of animals, including birds (84

species), and mammals (35 species).  Many of them are listed in the repub-

lic's Red Data Book.  Conditionally, these species may be named "indica-

tors" that indicate the necessity of preserving their habitats, that is, certain

territories.

The integration of all layers of the map in GIS (landscape basis, ecosystems

maps, maps of the ranges of plants and animals) allows one to assess the

significance (value) of the territory for biodiversity conservation.

30

5

29

39

7
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Data for biodiversity in the ecosystem (landscape) block was structured on

various levels. Information was gathered about the distribution of biota by

type of ecosystems (individual ecosystems), by class of ecosystems (corre-

sponding zonal and sub-zonal associations of ecosystems on plains or belts

in the mountains), by ecoregions, and by any other select association of

ecosystems having particular significance (mountain, plain, river valleys, or

steppes, dark coniferous forests, etc.). 

On the basis of the ecosystem map and the ecoregions map, approaches for

the territorial assessment of biological diversity were developed.  To assess

the significance (value) of the territories, a special series of evaluative maps

were created, on the level of both ecosystems and ecoregions.  To determine

the significance of a territory on the level of individual ecosystems, the con-

tour basis of the ecosystems map was compared in a GIS program with maps

from the biodiversity block (maps of the ranges of species) and overlap in

the distribution of plant and animal species with concrete ecosystem types

(primary mapped units on the map) were established.  With this goal, spe-

cial tables were created in which, for each ecosystem, the species of biota

encountered within it bounds were indicated and their number counted.  

Map of ecosystems

Distribution of key birds 
and reptile species

Distribution of key plant
species

Distribution of key mammal
species

Ecosystem value in accordance to key
birds and reptile  species distribution

Ecosystem value in accordance to key
plant species distribution

Ecosystem value in accordance to key
mammal species distribution  

Integrated maps of biodiversity value of ecosystems

Increasing value of ecosystems
(from light to dark)



22

Later, a qualitative assessment of the significance of ecosystems for biodi-

versity conservation in units of conditional measure, points, was made. When

ranking by points, not just the number of species linked to a given ecosys-

tem are considered, but also their status (species listed in national Red Data

Books).

Thus, the following evaluative maps were created:

A map assessing the distribution of plant species by ecosystem 

A map assessing the distribution of bird species by ecosystem

A Map assessing the distribution of mammal species by ecosystem 

An integrated map of the distribution of biota by ecosystem 

In compiling the integrated map, all point evaluations were totaled (plants,

birds, and mammals).

For the entire region, a map with the expert point assessment of the signif-

icance of ecoregions for biodiversity conservation was created.  To create

it, the following assessment criteria were considered: the predominance of

natural baseline (model) ecosystems (local transformation of the territory

not exceeding 5-10%) or the extent of transformation of natural terrestrial

ecosystems (no more than 25%, or more than 50%).  The significance of an

ecoregion increased with the presence of: ecosystems that are rare for

Eurasia and characteristic only for the territory of Kazakhstan and Central

Asia; rare (unique) ecosystems having a local range or presenting a partic-

ular habitat type with predominance of relict plant species; rare ecosystems

becoming such due to the agricultural assimilation of the territory and pre-

served in the given ecoregion; wetland ecosystems in the given ecoregions

that are traditional habitat and staging areas for migratory birds.

Upon analysis of the given map, the following were evaluated:

The preservation of natural habitats (ecosystems) by ecoregion 

The value of ecoregions for protecting rare and unique ecosystems

An analysis was conducted of the distribution of existing specially protected

nature areas compared to the biogeographic (ecoregions) division of the

territory. This analysis identifies gaps in the overall plan of specially pro-

tected nature areas in Kazakhstan and Central Asia.

The map was created on the basis of ranking ecosystems according to the

point evaluation system.  At the same time, the following indicators were

considered: if 2 or more strict nature reserves or national parks are present

in the ecoregion; if 1 strict nature reserve or 1 national park is present; if

only special purpose preserves are present; and if the are no specially pro-

tected nature areas of any status.

It was found out that specially protected nature areas are very few or absent

altogether in ecoregions in the forest-steppe and steppe zones, in temper-

ate-cold deserts, as well as among wetlands.

In analyzing the representativeness of existing specially protected nature

areas or creating the draft network of econets, all types of evaluative maps

were used.

Furthermore, for each existing or planned part of the ecological network, a

selection is made from existing layers of GIS data by the characteristic of

ecosystems, by their diversity, by the presence of rare species of plants, and

by animal populations.

The results derived for the compilation of evaluative maps reveal the signif-

icant diversity of globally-significant ecosystems that should be preserved as

strict nature protected areas, national parks, or special purpose preserves.

They also allow one to identify the primary migration routes for key species,

which should function as ecological corridors.

Existing Specially Protected
Nature Areas
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After this, the initial scheme was distributed among all stakeholders in each

of the five countries.  Included among reviewers were both representatives

of nature conservation organizations - specially protected nature areas;

institutes of higher learning; scientific-research institutes; independent spe-

cialists in landscape management, zoology, and botany; members of various

NGOs - as well as staff from various state management organs - Ministries

of Natural Resources, Nature Protection, Agriculture, and Forestry; repre-

sentatives of the Regional Environmental Center for Central Asia and the

Central Asian Intergovernmental Sustainable Development Commission, etc.

After the reviews were received - approximately 1,000 comments were

received in total - they were all numbered and synthesized in GIS in the form

of separate layers.  On the basis of these observations, important changes

to the first draft of synthesized plan of the ecological network were sug-

gested.  For many of the elements, borders, protection regimes, and extents

of threat and value were clarified.  Furthermore, a number of additional ele-

ments of the Econet appeared, in connection, primarily, with small local

objects of biodiversity that were known only to specialists working in the

region.  This included, for example, the habitat of narrow-ranging rare

species and landscape objects occupying small areas.  Some territories were

proposed to be excluded from the general Econet plan, due, for example, to

the prospective development on that site, of a mineral deposit, or the con-

struction of a railroad.

After the final synthesis of all information, a second version of the Econet

plan was derived.  This version not only included purely mathematical and

synthetically processed data, but also considered the opinions of various

experts in the region.

The concluding phase of developing the Econet plan is the integrated analy-

sis of data, which is realized automatically by superimposing maps derived

as a result of the implementation of the primary blocks of the project: analy-

sis of satellite images and relief, analysis of the status and distribution of

biological diversity, and socio-economic analysis.

As a result of the implementation of each of the blocks, a series of electronic
maps in a single scale was created using unified cartographic basis:

Map of the distribution of junctions and linear structures with the gra-
dation of the value of each object (potential cores and corridors of
the Econet)

Map of the distribution of rare and indicator species
- mammals 
- birds and reptiles 
- plants

Map of the most valuable ecosystems  

Maps of existing and prospective specially protected nature areas

Series of maps with socio-economic assessments

The automatic layered juxtaposition of these maps provided for the identifi-

cation of all primary elements of the ecological network and for the deter-

mination of their configuration, value, status, and forms of protection.  Also,

for each identified object, initial information about the quantity, structure,

and status of the ecosystems; rare and indicator species of plants and ani-

mals; and the socio-economic situation around and within each object was

derived.

SYNTHESIS OF DERIVED MATERIALS
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During the next phase, multi-day working meetings were conducted in each

country of the region. During them, all elements of the proposed ecological

network were discussed.  For each element, characteristics and justifications

for adoption to or exclusion from the final plan were provided.  For each

object, a protection regime and approximate configuration were determined

and a list of all valuable objects located on its territory was compiled.  Each

element was approved by each participant at the meetings. 

After the series of meetings was completed, all materials were synthesized

and entered into GIS. They serve as the foundation for preparing an

explanatory list for corresponding elements of the final Econet plan and for

subsequent work.  In total, more than 550 elements with distinct ecologi-

cal functions and levels of protection are included in the plan for the

Central Asia Econet.

Existing protected areas

biodiversity distribution / value

Ecosystems and ecoregions

Socio-economical impact

3D relief model

Satellite images

Comparative integrated analysis

© WWF Russia / Victor Lukarevskii



The development of the "Econet Central Asia" Project is based on the pro-

posal to develop the network of specially protected nature areas, which was

included in the collection, "Biodiversity Conservation in Central Asia - An

Analysis of Biodiversity and Current Threats and Initial Investment Portfolio"

(WWF, Moscow, 1998), which was approved by environmental authorities in

all countries of Central Asia. 

During the next phase in the development of the Econet Project, a draft pro-

posal was coordinated with corresponding ministries and departments in

each country in the region.  Later, it was endorsed by the Interstate

Sustainable Development Commission as an integral part - and the primary

biodiversity conservation component - of the Regional Environmental Action

Plan (REAP).

From the start of the project's implementation, coordinating/project imple-

mentation groups were created in the countries of the region.  Together with

the primary implementers and experts, also included in these groups were

focal points, who were officially delegated by corresponding ministries and

departments.

Upon the end of the project's initial phase, which consisted of the collection

of initial materials, and during the transition to the Econet Plan development

and approval phase, national working groups were created in all countries.

Together with the focal points and national coordinators for the WWF proj-

ect, these groups also included representatives of land use and nature use

ministries and departments, economists, and lawyers. In a number of coun-

tries, already existing and officially approved groups created within the

framework of the Convention to Combat Desertification were fundamental for

creating the working groups, to which additional specialists and representa-

tive were introduced. During all stages of the Econet Plan's development,

these working groups facilitate its coordination with all stakeholder organi-

zations and, in the future, they will coordinate its integration into corre-

sponding national plans to develop specially protected nature areas, land

use plans, and national and regional plans for sustainable development.

During the last stage of the project's development - after adjustments of the

final Econet Plan (the map with accompanying explanatory documents) are

complete - final approval of the Plan with corresponding ministries and

departments in countries of the region will be conducted, and later, in 2006,

the Econet will be submitted as a regional document for final approval to the

Central Asian Intergovernmental Sustainable Development Commission. At

the same time that the final version of the Econet Plan is being completed,

so too is preparation of the Strategy for its Sustainable Implementation and

the Regional Agreement for the Implementation of the Econet Plan, as a nor-

mative foundation for implementing the trans-boundary components of the

network. In accordance with the Central Asian Intergovernmental Sustainable

Development Commission's June 2005 decision, the concept of the Regional

Econet was integrated into the Concept of the Framework Convention on

Environmental Protection for Sustainable Development in Central Asia, which

is being developed now in the countries of the region within the framework

of the Central Asian Intergovernmental Sustainable Development

Commission activities and under the patronage of UNEP.

Political Coordination 
of the Plan

© WWF Russia / Tatiana Bragina
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ECONETofCENTRAL ASIA

PROPOSE

EXISTING PAS

Zone of limited use of nature resources

Special purpose preserves

National Parks

Zapovedniks

Buffer zone

Corridor

Core area
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Central Asia's Econet is not simply the territorial sum of the region's spe-

cially protected nature areas. It is a "web for life," the future creation of

which will ensure the protection of the region's unique biodiversity and lay

the foundation for its sustainable socio-economic development, possible

only in an ecologically favorable environment.

Nature knows no political borders, and for this reason, the "ecoregional

approach," which is based on the necessity of preserving whole natural

complexes regardless of their location, is the main principle of the Econet's

creation. The majority of transboundary protected nature areas included in

the list - those such as the floodplains of the Amudaryua and Syrdarya

Rivers, the mountain complexes of Kugitang and Tian-Shan, and Ustyurt -

are clear confirmation of the fact that it is impossible to meaningfully pre-

serve nature and provide for sustainable development in any one country

taken individually, and that interstate efforts and collaboration on the ecore-

gional level are necessary to resolve these problems 

In addition to providing for interstate coordination in resolving nature con-

servation issues, the ecoregional approach allows us to analyze the repre-

sentativeness of the ecoregion's network of specially protected nature areas

as a single whole, which is more ecologically sound and wise than conduct-

ing a similar analysis for each individual country.

Based on common criteria systems and methodological approaches, and

using standardized cartographic materials and databases, the analysis

allowed us to identify those ecosystems in the Central Asian region that have

adequate levels of protection, as well as those that are less well protected.

On that basis, specific approaches for the creation of new protected nature

areas were developed.

The analysis we conducted indicated that the region's mountain ecosystems

have significant representativeness in the existing system of specially pro-

tected nature areas and that the primary threat is their isolation from one

another. Thus, for this ecosystem type, the creation of ecological corridors

with "light" forms of nature use regulation is most relevant and the creation

of new specially protected nature areas with strict protection regimes is not

necessary.

At the same time, the low representativeness of specially protected nature

areas in Central Asia's plains ecosystems is evident; this is applicable first

and foremost to steppes and deserts.  For that reason, stakeholders -

including national governments - must focus efforts here to create new spe-

cially protected nature areas with high nature conservation ranking.

The realization of the proposed plan for the Econet will allow us to increase

coverage in the region of various types of specially protected nature areas

from 5.2% to 31%,  with the whole Econet covering about 44 % of the region

(including buffer zones - areas of sustainable development).

©WWF Russia / Alexey Butorin
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The Republic of Kazakhstan, one of the largest countries in the world

(2.72 million square kilometers), possesses unique biological diversi-

ty.  It is comprised of Asian deserts, mountain systems (Tian-Shan,

Altai-Sayan), and extremely rich wetlands. The Republic of

Kazakhstan's activeness in biodiversity conservation was recognized

by the world community and in 2003 the country received internation-

al certificates within the framework of the "Living Planet" Program and

the "Gift to the Earth" Initiative (henceforth, GttE).

The Republic of Kazakhstan is located in the center of Eurasia.  The coun-

try's territory extends for 3,000 kilometers from west to east, and for 1,600

kilometers from north to south.  Kazakhstan's territory is a complexly

arranged region, where vast plains interchange with low hills, lowlands, and

mountains. A very broad spectrum of natural communities is represented on

Kazakhstan's territories, from forest-steppe to southern desert and high-

lands, alpine tundra and glaciers.  They are inhabited by exceptionally

diverse flora and fauna.  Kazakhstan's southern steppes and semi-desert

(Turgai and Central Kazakhstan) are magnificent examples of natural

ecosystems, which are little affected by anthropogenic activities, while at the

same time Eurasia's steppe biome is already on the brink of disappearing.

Very large inland seas and lakes are present in Kazakhstan - the Caspian

Sea, Aral Sea, and 48,000 lakes, including Lake Balkhash, Lake Zaisan, Lake

Alakol, Lake Tengiz, and Lake Sarykopa.

Kazakhstan's flora is represented by more than 6,000 plant species, 14% of

which are endemic (close to 800 species), while 10 are monotypical endem-

ic genera.  The vegetation of Kazakhstan is very diverse and represented by

many vegetation types.  Steppe and desert vegetation types occupy the most

area, where numerous steppe and desertified steppe communities are dis-

tributed.  The country harbors centers of floral endemism and unique natu-

ral complexes such as pine forests on sands (Ara-Karagai and Aman-

Karagai, Naurzum) and the desert communities of Betpak-Dal, Southern

Pribalkhash, and Ili Basin, which are original in their flora composition; and

an assortment of forest, shrub, and steppe communities, wetland ecosys-

tems, and flood-land forests, which require particular attention in preserv-

ing Kazakhstan's biological diversity.

Unique genetic resources of globally significant plant agrobiodiversity are

concentrated in Kazakhstan.  They include 194 plant species, which deter-

mine the genetic potential of 24 agricultural crops.  Kazakhstan's fruit-bear-

ing agrobiodiversity has received global recognition, above all wild apples -

the Sievers apple (Malus sieversii (Ledeb.)), M. Roem, Niedzvetzky Apple (Malus

niedzwetzkyana Diesk.) - and apricot (Armeniaca vulgaris Lam.). The natural

agrobiodiversity of flowering-decorative plants is high.  Thirty-one species of

tulips alone (Tulipa spp.) grow on the territory of Kazakhstan, and 13 of these

species are recognized as being threatened with extinction.   Furthermore, 32

species of wild vegetable congeners and 70 species of forage, technical, and

other crops have been discovered on Kazakhstan's territory.

General 
Information

Vegetation 
Diversity

© WWF Russia / Nikolai Kuznetsov

© WWF Russia / Evgenii Bragin



30

Dalmatian pelican (Pelecanus crispus), white-eyed pochard (Aythya nyro-

ca), white-headed duck (Oxiura leucocephala), and spoonbill (Platalea leu-

corodia).  The flyways of many bird species, which are protected under the

Bonn Convention, the Interstate Agreement on the Conservation of African-

.Eurasian Migratory Waterbirds, and the Ramsar Convention, cross the ter-

ritory of Kazakhstan.  Rare species having international significance, such as

white crane (Grus leucogeranus), lesser white-fronted goose (Anser ery-

thropus), red-breasted goose (Branta ruficollis), and possibly, the slender-

billed curlew (Numenius tenuirostris) migrate across Kazakhstan's wetlands.

A number of species, which are wild progenitors of domesticated animals,

inhabit the territory of the republic.  Among mammals, this includes the

moufflon (Ovis orientalis), Argali (O. ammon), wild boar (Sus scrofa),

Asiatic wild ass (Equus hemionus), jackal (Canis aureus), wolf (C. lupus),

African wildcat (Felis lybica), and a number of others. Among birds, this

includes members of the Anatidae Family (ducks and geese) and Gallidae

Family (chickens). 

On the territory of the Republic of Kazakhstan, there are currently 10 strict

nature reserves, 8 national parks, and 2 nature reservates, as well as natu-

ral monuments (26), special purpose  preserves (57), protected zones (5),

and other types of specially protected nature areas, which are unevenly dis-

tributed in various geographic zones (See table).  The largest gaps are iden-

tified in regard to the representativeness of specially protected nature areas

in steppe and desert zones.

State strict nature reserves, state national parks, and state forest reserves

occupy close to 3,450,000 hectares, that is 1.3% of the republic's areas, and

together with the state special purpose preserves, natural monuments, and

state protected zones, occupy close to 5.4%.   In the republic, work to cre-

ate new specially protected areas is being carried out quite actively. In par-

Current status
of the Network 

of Protected Nature Areas

Kazakhstan's fauna is extremely diverse.  Eight hundred and thirty five ver-

tebrate species inhabit the country's territory, including 178 mammal

species, 489 bird species (of which 396 are nesting), 49 reptile species, 12

amphibian species, and 107 fish and cyclostome species.  There are close

to 50,000 invertebrate species, including no fewer than 30,000 insect species.

More than 235 vertebrate species are included on The World Conservation

Union (IUCN) Red List.

Steppes and deserts in Kazakhstan provide habitat to unique fauna, includ-

ing the world's largest population of saiga (Saiga tatarica), which has at

present sharply decreased in numbers and requires urgent protection and

restoration measures; large colonies of Bobac marmot (Marmota bobac);

and rare bird species such as great bustard (Otis tarda), little bustard (Otis

tetrax), houbara bustard (Chlamydotis undulata), sociable plover (Vanellus

gregarius), black-winged pratincole (Glareola nordmanni), imperial eagle

(Aquila heliaca), saker falcon (Falco cherrug),  pallid harrier (Circus

macrourus), and lesser kestrel (Falco naumanni), among others. These ter-

ritories are also promising for the restoration of populations of Asiatic wild

ass (Equus hemionus). 

Rare species of alpine ecosystems are the dhole (Cuon alpinus), Himalayan

brown bear (Ursus arctos isabellinus), Turkestan lynx (Lynx lynx isabelli-

nus), Pallas' cat (Felis manul), snow leopard (Uncia uncia), stone marten

(Martes foina), Argali mountain sheep (Ovis ammon ammon),  Tian Shan

Argali (O. a. karelini), Kara Tau Argali (O. a. nigrimontana), Menzbier's

marmot (Marmota menzbieri), porcupine (Hystrix indica), and other

species. Among rare and endangered bird species are bearded vulture

(Gypaetus barbatus), Eurasian griffon (Gyps fulvus), Himalayan griffon

(G.himalaensis), Altai snowcock (Tetraogallus altaicus), and ibisbill

(Ibidorhyncha strutersii).

Bodies of water in the northern half of the Republic, where as many as 115

bird species may be encountered on nesting grounds, have special signifi-

cance.  Among these species are the flamingo (Phoenicopterus ruber),

Animal  
Diversity



31

In the dynamically developing Republic of Kazakhstan, the process of land

privatization is actively taking place.  At the same time, it is obvious that it

is neither financially nor organizationally possible to create the entire nec-

essary complex of specially protected nature areas at one time, and that if

corresponding territories become private property, this process will be sig-

nificantly impeded in the future.  For this reason, it is extremely important

that in the Republic of Kazakhstan protected zones (territories with low

nature conservation status that do no require the creation of special infra-

structure) be created together with the privatization process.  Any land use

and resource use on these territories should take into account nature con-

servation goals and should be approved by corresponding authorities.  In

addition, it is especially important that lands, which in the future could be

turned into specially protected nature areas of various levels, be reserved.

If they are reserved, they can not be used arbitrarily - without consideration

for nature conservation goals- by either state organs or by private owners.

The developed scheme for the ECONET is a foundation for the reservation

of lands for the creation of protected nature areas in the future and sus-

tainable land use planning. 

In the Program to Develop a Network of Specially Protected Nature Areas in

the Republic of Kazakhstan for 2007-2009, particular attention will be devot-

ed to expanding the network of specially protected nature areas in steppe

and semi-desert zones. At present, on the vast continent of Eurasia, only

Kazakhstan and Mongolia have territories of steppe and semi-desert in their

natural state, which offer good prospects for protecting and restoring rare

and threatened steppe species, including the saiga, and the preservation of

ecosystems as a whole.   To a great extent, this will be facilitated by the cre-

ation of the large state nature reserve, "Altyn-Dala," with an area of 6 mil-

lion hectares, as well as by the expansion and creation of a number of other

specially protected nature areas within these protected zones as the basic

cores of scientifically based ecological networks (ECONETs) in Central Asia.

ticular, in 2002, in the mountains of Altai, Katon-Karagaisky National Park,

with a territory of more than 600,000 hectares, (the first recognized "Gift to

the Earth" from Central Asia) was created.  In 2006, a new national park with

an area of 149,053 hectares, Sairam-Ugamsky National Park, was created in

the mountains of the western Tian-Shan.

Despite the fact that the concept of an ECONET has not yet been approved

by the Republic's legislation, the formation of ECOLOGICAL NETWORKS is

in fact being carried out in a number of regions through nature conservation

projects in Zailiisky Altau, Dzhungarsky Altau, and northern Kazakhstan

(Kustanai Region).  Elements of an Econet are also being created on the

inter-state level, in the Western Tian-Shan and Altai-Sayan Ecoregions. 

Kazakhstan, as a party to the Convention on Biological Diversity (Resolution

Number 918 issued by the Cabinet of Ministers of the Republic of Kazakhstan

on 8/19/94), has obligations to preserve biological and landscape diversity.

Legislative foundations in the sphere of specially protected nature areas

include the Constitution of the Republic of Kazakhstan from 8/30/95, the Law

of the Republic of Kazakhstan "On Specially Protected Nature Areas" from

7/15/97, and the Concept for the Development and Distribution of Specially

Protected Nature Areas through 2030 (Resolution Number 1692 issued by the

Government of the Republic of Kazakhstan on 11/10/2000), among others.

According to the Concept for the Development and Distribution of Specially

Protected Nature Areas in the Republic of Kazakhstan through 2030, it is

envisioned that the total area of specially protected nature areas will be

increased to 17,490,000 hectares, which would comprise 6.4% of the territo-

ry of the Republic of Kazakhstan.  Of the total area of the Republic, 1.6%

would be occupied by strict nature reserves, 1.4% would be occupied by

national parks, and 3.4% would be state special purpose preserves and nat-

ural monuments.

Planning 
a Network of Protected Nature Areas
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The Kyrgyz Republic is located in the center of Eurasia.  It occupies 198,500

square kilometers.  The country shares borders with Kazakhstan, China,

Uzbekistan, and Tajikistan.  Ninety percent of the Kyrgyz Republic is occu-

pied by the Tian-Shan and Pamiro-Alai Mountain systems.  Its rivers belong

to the following Central Asian internal drainage basins: Aralsky, Tarimsky,

Issyk-Kulsky, and Balkhashsky.  Annual runoff totals about 50,000 cubic kilo-

meters.  Elevations range from 500 to 7,134 meters above sea level.  The

country is bordered by vast deserts to the north and south.
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General 
Information

Only about 7% of the country's territory is occupied by anthropogenic

ecosystems.  The remaining territory is comprised of undisturbed or slight-

ly disturbed natural ecosystems.  Twenty three percent of Kyrgyzstan's ter-

ritory is located at elevations higher than 3,500 meters above sea level, and

is covered with lifeless glaciers and cliffs.  Yet another 15% of the country's

territory is comprised of rocky, gravely, loamy surfaces, which are nearly

devoid of life.

The notable presence of deserts (covering more than 13,000 square kilome-

ters, or 6.8% of the country's territory), together with the extremely poor

ecosystems in the nival and sub-nival belt (covering 11,500 square kilome-

ters, or 5.8% of the country's territory), indicate that conditions for the exis-

tence of life are harsh across significant part of the country's territory (12.6%

of the country's total area).  The greatest ecosystem diversity is situated in

the middle-mountain zone at 2,000-3,000 meters above sea level.  Meanwhile,

the middle-mountains occupy just 30.8% of the country's territory.

Ecosystem diversity is unevenly distributed across the country.  It is richest

in the Western Tian Shan and Central Tian Shan biogeographic regions, and

weakest in the Fergana and Southern Kazakhstan Regions.

Ecosystems: 
Status and Trends

For the majority of ecosystems, particularly those near populated areas,

degradation trends are observed.  This is attributable to factors such as

overgrazing, harvesting of trees and shrubs for fuel, timber preparation in

forests, rapacious harvesting of medicinal plants and individual animal

species, and poaching, which is nearly unlimited and ubiquitous. Having

quite a large territory of natural ecosystems, Kyrgyzstan is a center for the

stabilization of ecological equilibrium for neighboring areas of Central Asia.

As is evident from the table below, nearly all taxonomic groups are suffi-

ciently well represented within Kyrgyzstan, a relatively small territory com-

prising just 0.13% of the planet's land area. Indicators of the concentration

of species diversity are particularly significant. For the majority of taxonom-

ic groups, species diversity concentration is a full order higher than the

average for the planet as a whole.  These indicators are also higher than the

average across Central Asia, which speaks to the high species richness of

this mountainous country. Kyrgyzstan is like a natural botanical garden and

zoological park.

From Table 1, it is evident that vertebrate animals are most threatened.  For

a significant number of mammals, reptiles, fish, and birds, factors such as

direct pursuit, removal from nature, and habitat destruction are leading to

the threat of extinction or decreased population and range. 

The ongoing process of improving legislation and supporting institutions is

creating important pre-conditions for bettering the situation. The same is

true for  programs being implemented to combat poverty, special programs

and projects to conserve biodiversity (such as forest programs, programs to

conserve biodiversity of the western Tian-Shan, and programs to create an

ECONET for the long-term conservation of biodiversity in the ecoregions of

Central Asia, and programs to increase environmental awareness). At the

same time, it has not yet been possible to turn back or stop negative trends

in the status of natural ecosystems and individual species. 

Species Diversity: 
Status and Conservation Trends
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Activities to fulfill obligations under international environmental conventions

are playing a positive role in attracting public and governmental attention to

the issues of protecting, restoring, and sustainably using biological

resources. Within the framework of the GEF/UNDP Project "National

Assessment of Opportunities to Implement International Environmental

Conventions in Kyrgyzstan," an assessment of the need to strengthen the

potential for implementing and coordinating activities for nature protection

and sustainable nature use was conducted.

Eighty-five diverse natural objects form the Kyrgyz Republic's network of

specially protected nature areas, which, in total, covers 905,000 hectares, or

4.5% of the republic's territory. (See Table 2) 

Specially Protected 
Nature Areas

Viruses, Bacteria, Protozoa

Lower Plants

Higher Plants

Worms

Mollusks

Arthropods

Fish

Amphibians

Reptiles

Birds

Mammals

Table 1
Biological Diversity in Kyrgyzstan

Taxonomic Group

KyrgyzstanWorld

Number of Species 
Worldwide

Number of Species
per 1,000 Km2

Number of Species
in Kyrgyzstan

% 
of World  Species

Number of Species
per 1,000 Km2

Number of Species in the Red
Data Book of the Kyrgyz Republic

5,760

73,883

248,428

36,200

50,000

874,161

19,056

4,184

6,300

9,040

4,000

0.011

0.145

1.666

0.071

0.098

5.860

0.041

0.023

0.047

0.062

0.027

261

3,676

3,786

1,282

168

10,242

75

4

33

368

83

0.05

4.98

1.52

3.54

0.34

1.17

0.39

0.09

0.52

4.07

2.07

1.32

18.57

19.12

6.47

0.85

51.72

0.38

0.02

0.15

1.86

0.44

4

5 (0.1%)

84 (2.2%)

0

0

18 (0.2%)

7 (9.3%)

2 (50%)

8 (24.2%)

53 (14.4%)

24 (28.9%)

Over the last five years, considerable development in the network of pro-

tected areas has been observed.  The number of categories of protected

nature areas and specially protected nature areas has increased, as has their

number and area.  At present, the primary categories of specially protected

nature areas are defined in the Kyrgyz Republic Law "On Specially Protected

Nature Areas" (1994).

These territories, either fully or partially excluded from economic use, have

exceptional significance for the conservation of biological and landscape diver-

sity as foundations of the biosphere. At the same time, the natural complexes

and objects, both model and unique, that are most significant for these pur-

poses are represented precisely in the scope of the state system of specially

protected nature areas, the foundation of which is comprised of state strict

nature reserves, national parks, and special purpose preserves. The goal of cre-

ating an ecological network flows directly from obligations related to

Kyrgyzstan's ratification of the Convention on Biodiversity in 1996.  The Strategy

and Action Plan for Biodiversity Conservation in the Kyrgyz Republic, which was

developed in 1998, envisioned activities to create an ecological network.
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Table 2  
Changes in the Total Area

for Each Type of Specially Protected Nature Area 

Table 3

According to the Legislation 
of the Kyrgyz Republic 

Total Area 
in Hectares

% of the Country's 
Total Area IUCN

Specially Protected 
Nature Area Category Area

Number of
Specially 
Protected 
Nature
Areas 

State Strict Nature Reserves 354,760 1.7Ià, Ib 9

State Nature National Parks 259,197 1.2II 8

State Nature Preserves 291,017 1.4IV 51

State Natural Monuments 60 0. 0003III 17

The creation in the future of an ECONET in Kyrgyzstan should create a foun-

dation not just for preserving populations of rare plant and animals species

and ecosystems as a whole, but, importantly, also for: creating a "web for

life;" incorporating the network of protected nature areas and ecological

corridors into the context of soico-economic development of countries in the

region, with consideration for the interests of local communities and the

combination of solutions to biodiversity conservation issues;  and sustain-

ably developing the region as a whole, and local communities in particular. 

As it is doing in all the countries of the region, WWF is collaborating close-

ly with Kyrgyzstan's leading ministries and departments, as well as with

regional governments and local communities while working to   design an

Econet in that country.  Furthermore, within the project's framework, and in

close collaboration with all interested ministries and departments, the

Ecological Code of Kyrgyzstan is being prepared;   the decision to prepare

the Code was adopted by the country's government in 2004.  The Code will

serve as the juridical foundation for the long-term practical realization of the

Econet; it will also serve as a model for adopting corresponding nature con-

servation legislation bases in other countries of the region.

With the goal of providing exposure to such initiatives, WWF is implementing yet

another component of the Living Planet Program, the "Gift to the Earth"

Program.  Within its framework, two new strict nature reserves and two nation-

al parks have already been created in the Kyrgyz Republic, and the territory of

existing specially protected nature reserves in the country has been expanded.

As a result, the total area of specially protected nature areas was expanded by

101,004 hectares.  The "Gift to the Earth" from Kyrgyzstan is exceptionally

important, above all because new protected areas not only allow us to preserve

unique natural complexes, but are also parts of our planet's "web for life." 

Creating  
an Ecological Network

Strict Nature Reserves

Natural National Parks 

Special Purpose Preserves

Natural Monuments

Total Area of Specially Protected Nature Areas

% of the Country's Total Area

Specially Protected Nature Area

Changes in the Total Area for Each Type of Specially Protected Nature Area 
Over Five-Year-Long Periods (in Thousands of Hectares)

1980 1985 1990 1995 2000 2005

124,554

2,286

398,269

60

525,169

2.6

161,523

2,286

400,967

60

564,836

2.8

164,857

11,172

288,900

60

464,989

2.3

236,937

13,458

288,900

60

539,355

2.6

236,937

238,697

36,176

60

511,870

2.5

354,760

259,197

291,017

60

905,034

4.5
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The country's area totals 143,100 square kilometers.  The republic's territo-

ry extends for 700 kilometers from west to east and for 350 kilometers from

north to south.  Tajikistan is bordered by Uzbekistan to the north and west,

by Kyrgyzstan to the north, by Afghanistan to the south, and by China to the

east.  The length of state borders totals 3,000 kilometers. Tajikistan is a

mountainous country.  Mountains occupy close to 93% of its territory, and

almost half the territory is located at elevations of more than 3,000 meters

above sea level. Absolute elevation ranges from 300 to 7,495 meters above

sea level. 

Tajikistan's climate encompasses an extremely wide range of temperatures,

moisture conditions, character of precipitation, and intensity of solar radia-

tion.  The Eastern Pamir is distinguished by its particularly harsh climate;

there, the absolute minimum temperature reaches -630C.  In the southern

part of the country, the absolute maximum air temperature reaches +470C.

Tajikistan is one of the largest centers of contemporary alpine glaciation.

Seventy percent of Central Asia's glaciers are concentrated here.

Tajikistan's glaciers occupy 8,500 square kilometers, or 6% of the country's

total area.  The primary areas of glaciation are concentrated in the high-

mountains of Zeravshan, Pamir, and Gissaro-Darvaz.

More than 9,000 plant species grow (1.8% of global diversity) on the territo-

ry of contemporary Tajikistan, while more than 13,531 animal species (0.66%

of global diversity) inhabit the country.  These numbers include a significant

number of wild congeners of domesticated animals and cultured plants.

Tajikistan possesses a rich gene pool of species, which represents a poten-

tial resource for the creation of highly productive and hardy cultured sorts;

decorative plants; and medicinal, aromatic, and technical raw materials.

One of the world's centers of the phytogenesis of cultured plants is located

here.  The richness of biodiversity is exhibited on the genetic, species, pop-

ulation, biocoenosis, and ecosystem levels.  There are many relict and

endemic species here, and the majority of components of biodiversity are

vulnerable to the impacts of anthropogenic factors. 

Tajikistan's relief is characterized by alternating mountain ranges.  The Fergana

Valley and low Kuraminsky Range are situated in the northern part of the

republic.  In the central part of the republic are the Kukhistana Mountain

Ranges, which play an important climate forming role for Tajikistan's southern

districts.  Pamir, the regions harshest and most mountainous region (I. Somoni

Peak, 7,495 meters above sea level), rises in the east.

Western Pamir occupies high mountain ranges, separated from one another by

deep river valleys.  The valleys of Western Pamir are located at elevations of

1,700-2,500 meters, and the mountain ranges exceed 6,000 meters.  The relief

of Eastern Pamir, despite its high absolute elevation above sea level, is distin-

guished by its weak ruggedness.  High mountain deserts, lying at elevations of

3,500-4,000 meters, dominate here.  Although the mountain ranges of Eastern

Pamir have high absolute elevations (up to 6,000 meters above sea level), they

rise above the bottoms of the valleys by just 1,000- 1,500 meters. 

The southwestern part of Tajikistan is occupied by low ridges and wide valleys.

Tajikstan's plains lie at various elevations above sea level, ranging from 300 to

1,000 meters.

Tajikistan's flora is distinguished by it high diversity and exceptional species

richness and represented by 9,771 species and 20 vegetation types.  The fol-

lowing taxonomic groups of vegetation diversity are registered in Tajikistan:

Algae, including 2,145 species; Fungi including 2,233 species; Lichenes

(lichens), including 524 species; Bryophyta, including 358 species; Pteridophyta,

including 22 species; Gymnospermae, including 35 species; and Magnoliophyta,

including 4,454 species. Among flora, more than 882 endemic species are reg-

istered; rare and endangered plant species number 226 species, which com-

prises 23.1% of the total number of all spore-bearing and vascular plant

species.  Among rare species, more than 65 relict plants are registered.

Landscape 
Diversity

Vegetation
Diversity
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Tajikistan's fauna is represented by more than 13,000 invertebrate animal

species and 531 vertebrate animal species, including 84 mammal species, 346

bird species, 47 reptile species, 2 amphibian species, and 52 fish species. In

the Red Data Book of Tajikistan there are 42 mammal species. Among birds,

37 species are rare or threatened with extinction.  Non-migratory birds num-

ber 82 species, while there are 150 nesting species, 108 migratory species,

80 wintering species, and 21 visiting species.  

Twenty-one reptile species are listed in the Red Data Book of Tajikistan.

Amphibians (Amfibia) are represented by 2 species, the marsh frog (Rana

ridibunda) and the European green toad (Bufo viridis). 

Fish (Pisces) are represented by 52 species, among which commercial fish

total 20 species, and 4 are rare.  Close to 13,000 invertebrate animal species

(Invertebrata) are known in Tajikistan, including: 300 protozoa species

(Protozoa); 1,400 parasitic worm species (Vermes); 715 spider species

(Arachnida); 10,000 insect species (Insecta); and 204 mollusk species

(Mollusca). In total, 162 animal species are listed in the Red Data Book of

Tajikistan, including 58 invertebrate and 104 vertebrate species.

Animal
Diversity

Among the Republic of Tajikistan's specially protected nature areas are: state

strict nature reserves, state special purpose preserves, natural and historical-

natural parks, natural monuments, recreational zones, and other natural objects

that are national, international, and regional significance.

As of 2005, 4 strict nature reserves, 14 special purpose preserves, and 3 nature

parks were functioning in Tajikistan.  They occupy a total area of 3.1 million

hectares, or 22% of the republic's total area. They include: 4 strict nature

reserves with a total area of 173,418 hectares; 14 special purpose preserves with

a total area of 313,260 hectares; and 2 national and 1 historic-national park, with

a total area of 2,606,805 hectares. On the territory of the strict nature reserves,

more than 35% of plant and animal biodiversity is protected.

Nature conservation and the sustainable use and conservation of biological

resources are regulated by the Constitution of the Republic of Tajikistan and

corresponding laws.  The primary documents that determine the functioning of

the country's specially protected nature areas are the following laws of the

Republic of Tajikistan: "On Nature Conservation" (1993); "On Specially

Protected Nature Areas" (1996); "On Conservation and Use of Flora" (2004);

and "On Conservation and Use of Fauna" (1994); among others.

With the goals of preserving unique natural complexes and objects, the

Government of Tajikistan adopted the Resolution "On the State Program to

Develop Specially Protected Nature Areas during the Period 2005-2015."  The

Republic of Tajikistan is actively collaborating with WWF, GEF, the World

Bank, and other nature conservation foundations in the sphere of biodiver-

sity conservation and nature conservation on the whole.  Work to create new

protected nature areas is being carried out, as is work to expand existing

protected nature areas by more than 100,000 hectares.  This work includes

efforts to: expand Shakhristansky Special Purpose Preserve by 20,000

hectares and give it strict nature reserve status, with the goal of preserving

unique juniper forests and protecting Red Book-listed animal species; cre-

ate "Fanskiye Mountains" National Park on 60,000 hectares to protect alpine

forest natural ecosystems; and expand the "Shirkent" Historic-Natural Park

to 31,000 hectares with the goal of preserving historic natural monuments

and many other territories.

Current status
of Specially Protected Nature Areas 

Planning 
Specially Protected Nature Areas
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Taking into account the priority of preserving biological diversity, Tajikistan

was among the first countries that ratified the Convention on Biological

Diversity and steadily implements policies for the conservation and balanced

use of biological diversity.

A resolution issued by the Republic of Tajikistan on 9/1/03 approved the

"National Strategy and Action Plan for the Conservation and Sustainable Use

of Biodiversity" and created the National Center for Biodiversity and Bio-

Safety.  This center coordinates work to implement the National Strategy and

Action Plan for the Conservation of Biodiversity within the framework of the

UN Convention on Biodiversity and other goals in the sphere of ecology,

nature protection, and sustainable development. Within the framework of the

National Strategy for Conservation and Sustainable Use of Biodiversity, the

"Conservation of the Biodiversity of Dashtidzhum Special Purpose Preserve"

Project is being implemented.  This project will help to increase public well-

being and preserve the biological value of this territory's natural resources.

Sustainable 
Nature Use as aContribution
to Biodiversity Conservation 

In 1996, the Government of Tajikistan approved the "State Program for

Environmental Education."  In addition, environmental education was direct-

ly mentioned in the Law "On Nature Conservation."  The state program

includes pre-school and school programs, training for environmental spe-

cialists in middle and higher educational institutions, training for civil ser-

vants, as well as educational programs for the media and public as a whole.

Environmental education in Tajikistan is being implemented, primarily through

the media and in schools.  Television programs about nature and everything

related to it are quite popular and present environmental information in the

form of interviews with researchers and officials.  On the regional level, local

authorities actively propagandize environmental education.  Within the frame-

work of the "Econet Central Asia" Project, the National Center for Biodiversity

and Bio-Safety of the Republic of Tajikistan conducted seminars and train-

ings on issues related to nature protection and biodiversity conservation at

institutions of higher education, schools, and other institutions.

In addition, close to 90 environmental NGOs are registered in Tajikistan and

some of these organizations are actively propagandizing environmental

awareness through public campaigns, as well distributing informational

materials over the Internet.

Environmental
Education
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Turkmenistan is located in the western part of Central Asia between 38008' and

42048' N and 52007' and 66041' E. The territory of Turkmenistan extends for 1,100

kilometers from west to east and for 650 kilometers from north to south; the

country occupies 488,100 square kilometers.  It is bordered by Kazakhstan to

the north, by Uzbekistan to the east and southeast, by the Islamic Republic of

Iran to the south, and by Afghanistan to the southeast.  In the west,

Turkmenistan is washed by the Caspian Sea.  Turkmenistan's capital, Ashgabat,

has a population of 550,000 people.

Turkmenistan's natural physical-geographic borders may be considered the fol-

lowing: in the east, the valley of the lower and middle flow of the Amudaria

River; in the west, the Caspian Sea; in the north, the southern cliffs of the

Ustyurt; and in the south, the Kopetdag. 

The natural conditions of Turkmenistan are diverse.  In its surface arrangement,

the territory is divided into 2 uneven parts; the larger part is comprised of plain-

deserts, and the smaller of uplands and mountains.  In the geographic sense,

the entire plain part of Turkmenistan belongs to the Turanskaya Lowland, with-

in the bounds of which landscapes of Tertiary sediment plateaus, sand deserts,

and loess piedmont plains are differentiated. The Krasnovodskoye Plateau and

extremities of the Ustyurt and Mangyshlak belong to the first category. The

Central, Southeastern, and Zaunguzskiye Karakumy are among the sand

deserts.  The loess piedmont plains are developed along the entire northern

foothills of Kopetdag and Paropamiz. 

Less than one fifth of Turkmenistan's surface is covered by forests.  Along its

southern border extends the Kopetdag Ranges.  To the north-west of Kopetdag,

isolated mountains - the Greater and Lesser Balkhan - are situated. In the far

east of Turkmenistan are located the Kugitang Mountains, which belong to the

Gissar Moutain System.

Turkmenistan's flora numbers more than 2,600 species of higher plants belong-

ing to 105 families.  In the number of life forms, grassy plants dominate with

2,137 species.  There are 47 tree species, 88 shrub species, 44 dwarf shrub

species, 46 semi-shrub species, and 238 dwarf semi-shrub species.  The land-

scape appearance of the desert zone defines vegetation communities with a

predominance of xerophytic dwarf semi-shrubs and halophytes, open groups of

saxaul, as well as shrub psammophytes, and ephemerals and ephemeroids. Fifty

species of higher plants are listed in the Red Data Book of Turkmenistan.

Among them, 28 are also listed in the IUCN Red Data Book.  Of 249 plant

species that are the wild progenitors of cultured forms, 172 are encountered in

Turkmenistan. 

General 
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Eight state strict nature reserves and 14 special purpose preserves function

in Turkmenistan.  All strict nature reserves are government property and

subordinate to Turkmenistan's Ministry of Nature Protection.

As of July 1, 2005, the total area of all categories of specially protected

nature areas in Turkmenistan totaled 1,916,020 hectares.

Among them:

Strict nature reserves

Buffer zones of strict nature reserves    

Special purpose preserves

Natural monuments

hectares;

hectares;

hectares;

hectares.

784,600 
68,200

1,061,200
2,020

Work to design and create Turkmenistan's network of protected nature areas

began in spring 2003.  Indicators of landscape heterogeneity (based on com-

puter processing of satellite mapping and cartographic materials) were the

foundation of this work. Also used were: a methodological base developed

by Turkmen specialists in the 1970s ("each region, by strict nature reserve;

each strict nature reserve, by region," and others); expert assessments of

the value of territories' biodiversity; and socio-economic changes.  The lat-

ter was especially important in regard to hydrotechnic construction, which

has brought about significant changes in the moisture regime of vast arid

territories and in the creation or disappearance of wetlands, etc. 

Turkmenistan's fauna is distinguished by its high zoogeographic and eco-

logical diversity.  Insects are represented by several thousand species:

aphids, bugs, darkling beetles, dung beetles, butterflies, and flies, among

others. The species composition of arachnids is large.

Three hundred and ninety seven bird species inhabit various biotopes.

Reptiles include 82 species, and mammals include 103 species. Fish are rep-

resented by 107 species.  Amphibians include 5 species.  Seventy-five ani-

mal species, including 71 vertebrate species, are particularly rare and valu-

able. Twenty-two bird species and 27 mammal species inhabiting the terri-

tory of Turkmenistan are listed in the IUCN Red List.

Animal
Diversity

Current status
of Specially Protected Nature Areas 

Planning 
a Network of Protected Nature Areas
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Despite the fact that the larger part of Turkmenistan presents as a weakly

urbanized territory with a low extent of agricultural intensification, the extent

of anthropogenic transformation in the process of agricultural assimilation is

quite significant. This is due to both the fragility of arid ecosystems and to

the irrigation accompanying such assimilation.  And although WWF is at

present not carrying out sustainable development projects in Turkmenistan

(such work is being carried out within the framework initiatives by TACIS,

UNDP, ISDC, among others), this issue is already being given much atten-

tion.  The emphasis that WWF places on the introduction of "light" forms of

specially protected nature areas and zones of regulated nature use unites

nature protection with sustainable use.  Among pilot initiatives, we will point

out the association of livestock owners in the Karakala District, which was

created with assistance from WWF.  The association has an orientation on

introducing sustainable pasturing standards (within the framework of the

project to save the leopard.)

Sustainable Nature Use as a
Contribution to the Conservation
of the Region's Biodiversity 

WWF is actively collaborating with Turkmenistan's nature conservation

organizations, including concerning the integration of the Econet concept

into state plans to expand the territory of specially protected nature areas,

to create a single scheme for the development of an Econet in the Central

Asian region, and to integrate it into the context of regional and national

plans for sustainable development.

In the near future, it is expected that three national parks will be created on

the basis of already existing strict nature reserves, with the preservation of

the strictly protected core. The creation of Balkansky National Park, Central

Karakumsky Strict Nature Reserve, and other new protected areas is also

expected.

© WWF Russia / Mikhail Pereladov
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The Republic of Uzbekistan is situated in the central part of the Eurasia

Continent, predominantly in the sub-tropic zones of the Northern Hemisphere.

Its area totals approximately 447,400 square kilometers.  Uzbekistan is bordered

by Kazakhstan to the north and west, by Turkmenistan and Afghanistan to the

south, and by Kyrgyzstan and Tajikistan to the east.  It is among countries that

are more distant from the sea.  The republic is divided into 12 main administra-

tive units, oblasts, also including the Autonomous Republic of Karakakpakstan

as well, which is situated in the northwestern part of the country.

Uzbekistan's climate in primarily sharp continental sub-tropical, and is char-

acterized by significant seasonal and daily temperature fluctuations, by long

hot summers, by moist autumns, and by variable weather in the winter.

main water-ways are the Amudarya and Syrdarya Rivers. These trans-

boundary rivers carry water to the Aral Sea, the majority of the aquatory of

which belongs to the Republic of Uzbekistan.  These rivers form wide, flat

valleys that are intensively used for irrigated farming.

On the whole, the plants, fungi, and algae of Uzbekistan number close to

11,000 species.  Strictly speaking, Uzbekistan's flora is represented by no

fewer than 4,800 vascular plant species.  Species endemism is relatively not

high, 8% of the total number of floral species (close to 400 species).  Relict

endemics comprise 10-12% of all endemics.

Animals are represented by more than 15,000 species, including 664 vertebrate

species.  Uzbekistan is an important habitat area for endemic animal species of

Central Asian origin. Some species initially appeared and evolved in the area

between the Amudari and Syrdarya Rivers, and then spread out to other regions

of Central Asia.  Fifty-three species and sub-species of vertebrate animals that

represent the complex of endemics of Uzbekistan and Central Asia are known

at present.  The level of endemism among birds reaches 52%.

In its physical-geographic structure, the territory of Uzbekistan is sharply divid-

ed into a plain and mountain part.  Five bio-geographic zones are distinguished

according to variations in the basic characteristics of ecological conditions and

floral and faunal structure: the desert ecosystems of the plains, foothill semi-

deserts and steppes, riparian and littoral ecosystems of main rivers, ecosys-

tems of moist territories and deltas, and alpine ecosystems.  Each zone

includes a diverse complex of natural components, which determine the devel-

opment and functioning of specific associations of flora and fauna.

Almost 85% of Uzbekistan's territory is occupied by deserts and semi-

deserts, including Central Asia's largest desert, Kyzylkum.  Deserts are

framed in the east and southeast by the large Tian-Shan and Gissaro-Alaisky

Mountain systems, which occupy 15% of the country's total area.   The rocky

hills of Kyzylkum and the cliffs of Ustyurt, which comprise the desert ecosys-

tems component, represent a very important defensive complex for the land-

scape, where the richest floral and faunal complexes are concentrated.  The
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Class

Reptiles

Birds 

Mammals 

TOTAL

Number 
of Species

58

424

97

579

Endemics

30

8

15

53

%

51,7

1,8

15,4

9,2

Extent of Endemism
of Vertebrate Animals in Uzbekistan 

At present, Uzbekistan's system of protected nature areas is comprised of

the following: nine state strict nature reserves with a total area of 2,164

square kilometers; two national parks with a total area of 6,061 square kilo-

meters; nine state special purpose preserves with a total area of 12,186.5

square kilometers, and one Republican Breeding Center of Rare Animal

Species. The total area of protected nature areas comprises 20,520 square

kilometers, or 4.6% of the republic's total territory.  However, just 8,225

square kilometers, or 1.8% of the Republic's total area, is set aside with

strict or long-term protection (that is, belonging to Category I or II, accord-

ing to The World Conservation Union (IUCN) Protected Area Management

Categories, and including national parks, biosphere reserves, and strict

nature reserves.)

The total area of strict nature reserves comprises 2,164 square kilometers,

or more than 10% of the total area of the system of specially protected

nature areas.  State strict nature reserves are in general not large in area (a

maximum of 814 square kilometers, minimum of 24 square kilometers, and

average of 236 square kilometers).  The total area of national parks com-

prises 30% of the total area of the system of specially protected nature areas

and 74% of the strict, long-term protected areas.  State special purpose pre-

serves comprise more than half (56% or 11,576 square kilometers) of the

total area of the system of specially protected nature areas.  The size of

these protected areas ranges from 25 to 10,000 square kilometers, although

their average size is relatively large (1,447 square kilometers).  Finally, state

natural monuments are very small and comprise 0.1% of the total area of the

system of specially protected nature areas and are subordinate to the State

Committees for Nature Protection, Forestry, and others. 

The system of protected nature areas in Uzbekistan has limits in the sense

of its total size, representativeness, conceptual approaches, financing, leg-

islative base, and management.  According to the latest law "On Specially

Protected Nature Areas" (January 2005), forest management units, recre-

ational zones, and protected water areas are also among them.  

Current status
of the Network 

of Protected Nature Areas

Class

Fish

Amphibians

Reptiles

Birds

Mammals

Worldwide

22,000

2,300

6,750

9,672

4,327

In the CIS

500

34

47

764

332

In Uzbekistan

83

3

59

424

97

Comparative Assessment 
of the Species Diversity 
of Vertebrate Animals
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Attempts to create a scientifically-based system of protected nature areas have

been undertaken numerous times since the late 1980s, however, for various rea-

sons, none of them were realized. Work to design Uzbekistan's network of pro-

tected nature areas began in 2003 within the framework of WWF's Central Asia

Program.  As a result of the implementation of WWF's project, the area of pro-

tected nature areas in Uzbekistan was supposed to be brought to 36% (includ-

ing territories of regulated sustainable land use, ecological corridors and buffer

zones).  Work is being carried out to create the country's first biosphere reserve,

Nuratau-Kyzylkumsky Biosphere Reserve, where the primary emphasis is being

placed on the socio-economic development of local communities through eco-

logical tourism and the sustainable management and use of natural resources,

which will create conditions for the conservation of biological and landscape

diversity.  Planning work to establish Central Kyzylkumsky Strict Nature Reserve,

with a territory of almost 10,000 hectares, has been completed.

Designing the Network 
of Protected Nature Areas 

Species Richness 
of Primary Types of Biodiversity 

Types %Number of Species

Bacteria

Viruses

Protozoa

Flat Worms

Round Worms

Mollusks

Arthropods

Vertebrates

Fungi

Upper Plants

Algae

7.19

0.7

3.2

1.1

3.4

0.5

41.8

2.5

7.4

16.6

15.3

1,942

200

870

300

930

140

11,300

664

2,008

4,500

4,146

Number 
of Plant and Animal Species

Listed in the IUCN List of the Most Vulnerable Species of Central Asia (1996)

Division

Higher Plants

Ringed Worms - Type Annelida

Few-bristled Worms - Class Oligochaeta

Mollusks - Type Mollusca

Bivalves- Class Bivalvia

Gastropods - Class Gastropoda

Arthropods - Type Arthropoda

Crustaceans - Class Crustaceae

Insects- Class Insecta-Ectognatha

Chordates (Type Chordata)

Fish

Reptiles

Birds

Mammals

TOTAL

In Uzbekistan

10

2

2

10

3

7

24

0

24

?

3

12

10

36

In Central Asia

74

4

4

17

3

14

73

1

72

10

9

13

15 (+18 sub-species)

94
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ACHIEVEMENTS AND FURTHER STEPPES

Deserts
Mountains 

in desrts

Mountains  
in stepps

Forest-stepps Stepps Deserts

Riparian forests

Wetlands

Riparian forests

Wetlands Mountains 
in desrts

Mountains 
in stepps

Forest-stepps

Stepps

PAs in ecosystems (% of the territory) Ecosystems in the Region (% of the territory)

Kazakhstan

Kyrgyzstan

Tajikistan

Turkmenistan

Uzbekistan

REGION

Existing system of PAs 
(% of the territory of the country)

Planned Econet - 
ecological network categories -
(% of the territory of the country)

Planned Econet - PA categories
(% of the territory of the country)

Zapovedniks

0.39

1.8

0.7

2.4

0.4

Nat. 
parks

0.55

1.5

16.4

0

1.1

Other 
PAs

6.3

1.8

1.9

2.3

3.7

Total

7.2

5.1

19.1

4.7

5.2

Core 
areas

9.9

16.0

18.2

19.5

9.8

12.1

Ecological 
corridors

18.9

29.5

24.1

23.3

13.3

18.9

Buffer 
zones

11.5

37.8

3.9

6.7

19.6

12.8

Total

40.3

83.3

46.2

49.5

42.7

44.0

Zapovedniks

11.3

14.1

4.5

9.9

10.9

Nat. 
parks

11.9

11.6

19.8

6.9

7.5

Other 
PAs

7.5

4.6

14.2

1.8

9.3

Areas of 
sustainable  
development

9.6

52.8

7.7

30.8

15.0

Total

40.3

83.3

46.2

49.5

42.7
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