Establishing the Tonle Sap
Biosphere Reserve
Environmental Information
Database

Data source: Canadian Space Agency and Mekong River Commission
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada
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n September 2001, the Tonle Sap
Biosphere Reserve (TSBR)
Secretariat was established within
the Cambodia National Mekong
Committee to facilitate coordination
and strengthen cooperation among
national agencies, provincial
authorities, and civil society.
However, no information exchange
and management system serves its
needs. Data on the Tonle Sap exist
and are being collected continuously.
However, these data are scattered
among institutions, projects, and
individuals and are in diverse forms
(including printed publications,
technical reports, workshop papers
and seminar proceedings, and digital
files). Access is difficult without an
updated directory or database for
stakeholders to consult. Data quality is
often questionable because there is no
mechanism for validation and
aggregation. A comprehensive
environmental information database
that offers an official and common
service is needed.
Developing such a database is
urgent to support natural resource
management coordination and
planning for the TSBR. To address this
concern, the Asian Development Bank
(ADB) approved in November 2002
the Tonle Sap Environmental
Management Project to establish in
the TSBR Secretariat an environmental
information database (TSBR-ED) that
will serve as an information
clearinghouse. The TSBR-ED will
build on the United Nations
Educational, Scientific, and Cultural
Organization’s (UNESCO) experience
on environmental data management,
especially on its web site Man and
Biosphere (MAB)net, and Biosphere
Reserve Integrated Monitoring
initiative.
The goal of the Project is to
achieve sustainable management and

Multi-temporal RADARSAT-1 composite image of the Great Lake and Tonle Sap River, Cambodia,
showing the extent of inundation of the floodplains between May 1999 and January 2000. The
combination of three black-and-white images using red, green, and blue color channels in an
image processing program creates false-color images from which useful information can be
extracted. The immediate floodplain of the Great Lake, as indicated by the blue color, is 50 km
wide on average, with some sections as wide as 80 km. Standing water shows up as dark blue.
The yellow color signature, most prominent along the margins of the Great Lake, provides an
excellent overview of changes in vegetation cover between image acquisitions.

FUTURE SOLUTIONS NOW

THE TONLE SAP
INITIATIVE

conservation of natural resources and
biodiversity in the Tonle Sap basin.
Establishing the TSBR-ED will help
strengthen natural resource
management coordination and
planning for the TSBR. The TSBR-ED
will require: (i) building an efficient
information clearinghouse

mechanism; (ii) establishing a database
to support management planning,
environmental assessment, and public
information; (iii) creating and
maintaining a TSBR web site;
(iv) developing TSBR publications on
environment and development; and
(v) setting up a documentation center.
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The TSBR-ED will constitute an
important information tool of
government agencies, specialized
institutions, environmental education
projects, nongovernment
organizations (NGOs), the private
sector, and the aid community.

Data source: Canadian Space Agency and Mekong River Commission.
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada.

Building an Efficient Information
Clearinghouse Mechanism. The
TSBR Secretariat needs an information
clearinghouse mechanism consisting
of work plans, information services
and products, and data management
capacity, buttressed by qualified
technical staff and equipment. A series
of technical agreements will be
established to facilitate exchange of
data and information between
stakeholders. Project activities will
include elaborating agreements for
information collection, management,
and exchange; designing and
implementing technical work plans;
identifying and recruiting qualified
technical staff; and installing the
equipment required.

Hatfield Consultants Ltd. and the Mekong River Commission investigated the use of satellite
imagery to identify fishing traps and other large fishing structures in the Great Lake. A
multitude of radar signatures related to fishing structures can be easily observed in the
individual (C) and multi-temporal RADARSAT imagery (A) of the Great Lake. Fixed fishing gear,
such as arrow-head weirs, can be identified in the Great Lake using RADARSAT data (A). Due to
strong radar backscatter, these structures (B) appear as bright linear features in the image (C).

Establishing a Database to Support
Management Planning,
Environmental Assessment, and
Public Information. The database
will integrate or link with existing
databases and be supported by a
geographic information system and
other technologies. Efforts will be
made to validate and aggregate data
and databases to provide a common
and official set on natural resource
management in the Tonle Sap. The
TSBR-ED will not duplicate or replace
other specialized databases, but it will
compile information from these
sources.

Geographic Data Requirements of the Tonle Sap Biosphere Reserve Information Database
Topographic

Land Use and Land Cover

District center
Commune center
Village center
District boundaries
Commune boundaries
Major roads, power supply lines,
and communications facilities
Rivers and drainage
Contours of elevation and
digital terrain data

Land use (1993, MRC)
Land cover of the Tonle Sap
(1993, FAO)
Land cover of the Tonle Sap
(1997, MRC)

Conservation
Distribution of water bird species
(MOE)
Protected areas (MOE)
Biosphere Reserve zonation (MOE)
Water bird census (MOE, WCS)
Reptile census
Other wildlife surveys

Special
Hydrology
Water quality and water pollution
Floods
Rainfall
Population (1998, UNFPA)
Fishing lots (MAFF, MOE)
Community fishing grounds (MOE)
Rice field distribution
Tourism development
Socioeconomy

FAO = Food and Agriculture Organization of the United Nations; MAFF = Ministry of Agriculture, Forestry, and Fisheries; MOE = Ministry of Environment; MRC = Mekong River Commission;
UNFPA = United Nations Population Fund; and WCS = World Conservation Society.
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Data source: Canadian Space Agency and Mekong River Commission
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada

The metadata necessary to
establish the TSBR-ED, which will
form a crucial part of the overall
TSBR-ED and be used as the main tool
to stimulate information exchange,
comprises:
• a directory of existing
specialized databases, literature,
and documentation on the
Tonle Sap region;
• a directory of NGOs working in
the Tonle Sap region;
• a directory of international aid
agencies involved in the Tonle
Sap region;
• a directory of previous and
ongoing projects in the Tonle
Sap region; and
• a directory of Tonle Sap
literature.

Creating and Maintaining a TSBR
Web Site. The TSBR web site will
serve as the official web-based
information desk of the TSBR.
Although Internet access for the
general public in the Tonle Sap
region is still very limited, it is
expected that Internet-based
information and communication will
develop rapidly in Cambodia and that
Flooded areas of the Lower Mekong Basin (blue) during peak flooding in September 2002. This
access to the TSBR web site will
geographic information system layer was extracted from RADARSAT imagery (shown as a
increase. Project activities will include backdrop).
(i) providing detailed information on
the Tonle Sap ecosystem, including its Developing TSBR Publications on
for the Tonle Sap and as a longbiodiversity, socioeconomic, and
Environment and Development.
standing record for monitoring and
cultural characteristics; management
Public-oriented publications will be
evaluation; and
settings; and development challenges; developed in the TSBR-ED in
• the five directories mentioned
(ii) providing related public domain
association with other projects in the
above.
documents on natural resource
Tonle Sap region. The publications
management, and developing a
will be in printed form or on CDSetting up a Documentation Center.
service to enable registered members
ROM. In addition to the directories,
The TSBR-ED will house a
to download restricted documents;
related project activities will include
documentation center to collect and
(iii) linking with other important web
designing, preparing, publishing, and
organize related documents such as
sites, particularly those on biosphere
distributing the following products:
books, special publications, survey
reserve practices,
• a bimonthly
reports, workshop reports, seminar
including UNESCO’s
newsletter, titled
proceedings, and project documents.
Information
MABnet and Southeast
Tonle Sap Update—
The documentation center will serve
exchange is an
Asian Biosphere Reserve
Bulletin of the TSBR,
the TSBR Secretariat and the
integral part
Network (SeaBRnet);
focusing on
executing and implementing agencies
of almost any
(iv) providing an
management and
involved in the Project. It will then be
interactive service and a
development
of
the
opened to other government
networking
news desk to announce
Tonle
Sap;
agencies, institutions, and NGOs.
process
events on the TSBR;
• a Tonle Sap
The documentation center will use
(v) incorporating
Environment and
UNESCO library software such as
educational information; and
Development Data Report, to be
CDS-ISIS or WinISIS for management.
(vi) arranging an easy-to-maintain
issued annually as Cambodia’s
Project activities will include
technical setup for the web site.
official environmental data report
documentation collection,
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categorization, indexing,
management, and servicing.
The TSBR-ED will not duplicate
existing databases. It will use existing
data resources and develop a
metadatabase to make information
available. The TSBR web site, the

bimonthly newsletter, and the five
directories will be moved rapidly
into service. They will be
consolidated and improved
thereafter. Database development will
focus first on core data and extend
gradually to other data attributes.

Project beneficiaries will include
Government agencies, bilateral and
multilateral institutions, NGOs, and
the general public. The Cambodia
National Mekong Committee will
appoint UNESCO to establish the
TSBR-ED.

A Primer on Rural Development Ideas
The figure indicates the trends in rural development ideas: modernization in the 1960s, state intervention in the 1970s, market liberalization
in the 1980s, and participation and empowerment in the 1990s. However, closer examination reveals that predominant or popular rural
development ideas are not locked in time capsules: ideas that first appear in one decade can gain strength in the next and begin to affect
development practice widely 10–15 years after they emerged. This is the case of the sustainable livelihoods approach, based on ideas
developed in the 1980s and 1990s by Bernstein, Chambers, and Conway, and on Sen and Swift’s work on famine analysis in the 1980s. For that
reason, governments of developing countries and funding agencies should take a wider view of the possibilities of poverty reduction. One
important minor discourse of rural development that manifested itself in the 1970s continues to criticize the rural development thinking
highlighted in the figure. That discourse is inspired by Marxist or neo-Marxist social science approaches and methods. It focuses on class,
power, inequality, and social differentiation in agrarian settings, which it sees as driven by the large-scale forces and tendencies of development
under capitalism.
1950s

1960s

1970s

1980s

1990s

2000s

Modernization
Dual economy model
“Backward” agriculture
Community development
“Lazy peasants”
Transformation approach
Technology transfer
Mechanization
Agricultural extension
Growth role of agriculture
Green revolution (start)
Rational peasants
Redistribution with growth
Basic needs
Integrated rural development
State agricultural policies
State-led credit
Urban bias
Induced innovation
Green revolution (continued)
Rural growth linkages
Structural adjustment
Free markets
“Getting prices right”
Retreat of the state
Rise of nongovernment organizations
Rapid rural appraisal
Farming systems research
Food security and famine analysis
Rural development as a process not product
Women in development
Poverty reduction

Microcredit
Participatory rural appraisal
Actor-oriented rural development
Stakeholder analysis
Rural safety nets
Gender and development
Environment and sustainability
Poverty reduction

Source: Frank Ellis and Stephen Biggs. 2001. Evolving Themes in Rural Development 1950s–2000s. Development Policy Review: 19(4):437–448. Reprinted with permission.
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Sustainable livelihoods
Good governance
Decentralization
Critique of participation
Sector-wide approaches
Social protection
Poverty eradication

Data source: US Government / MODIS Science Team
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada

(IMSCEE) was established in 1996
with assistance from the United
Nations Development Programme’s
Environmental Technical Assistance
Project (ETAP). UNESCO was
associated with related environmental
education activities, particularly with
developing environmental education
materials for school curricula and
producing teacher guides for primary
and secondary schools. A special
program for educating monks was also
put in place. However, many of these
activities were interrupted when ETAP
ended in 1998. To stave off threats
against the TSBR, environmental
education and awareness activities
must continue and a national
campaign must be launched. This
would also help Cambodia meet its
obligations under the Convention on
Biological Diversity, 1992, that stresses
the importance of education and
public awareness on biodiversity.
To this end, the Tonle Sap
Environmental Management Project
will seek to enhance environmental
consciousness.
Approach to Campaign Formulation
and Implementation. The goal of the
Rising floodwaters in the Lower Mekong Basin in August 2002, shown in an image acquired from
Project is to achieve sustainable
the MODIS sensor of the Terra Satellite. Blue areas shown on the image are flowing water,
management and conservation of
whereas the dark blue or black areas indicate standing water.
natural resources and biodiversity in
should respond to the conservation,
the Tonle Sap basin. Formulating and
development, and logistic functions
implementing a national
of a biosphere reserve and that
environmental education and
education and public awareness
awareness campaign will help
should be given importance. At the
strengthen natural resource
national level, information on
management coordination and
ustainable management and
conservation and sustainable
planning for the TSBR,
conservation of natural resources use, as practiced in
particularly by establishing a
Learning
and biodiversity are a priority for biosphere reserves, should
coordination framework and
through
Cambodia, which relies heavily
be included in school
information dissemination
on land, water, and biotic resources
programs and teaching
mechanisms. The campaign
biosphere
and is facing rapid urban, industrial,
manuals, and in the media.
will focus on (i) publicizing
reserves
and agricultural development. In such At the local level,
the Tonle Sap’s
cases, environmental policies should
involvement of local
environmental importance;
be adapted to the conditions and
communities should be encouraged,
(ii) integrating concern for natural
traditions of the country.
information for visitors should be
resources; and (iii) developing formal
Implementation requires the active
produced, and environmental
and nonformal environmental
participation of all citizens, especially
education centers should be
education. These outputs will be
those who depend on natural
promoted.
defined by the target audience,
resources.
Since its creation in 1993, the
i.e., the general public and the press,
When Cambodia nominated in
Ministry of Environment has worked
decision makers, schoolchildren
1996 the Tonle Sap for designation as
toward such ends. As a result, an
(at primary and secondary levels),
a biosphere reserve by UNESCO, the
Interministerial Steering Committee
university students, and communities
Government recognized that the site
for Environmental Education
living in the Tonle Sap region.

Formulating and
Implementing a National
Environmental Education
and Awareness Campaign

S
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Enhancing Public Awareness. In
rural areas, access to television is still
limited. However, collective television
watching is a common practice. A
series of spots on the Tonle Sap will
be produced and a quiz show will be
launched on the subject of
biodiversity conservation in the Tonle
Sap. An image bank on the Tonle Sap
will be created and made available to
the press. Radio programs will be
tapped because their wide coverage in
Cambodia reaches even remote rural
areas. Regular short broadcasts about
environmental issues will be
launched. Special events will also be
organized on the theme of the Tonle
Sap—theater plays, contests, and
traveling exhibits. Special events, such
as the Water Festival, National
Environment Day, and Clean Up Day,
and participatory activities, such as
tree planting campaigns, present
opportunities to focus on the Tonle
Sap*. Additionally, use of the pagoda
network will provide a way to reach
communities, especially in remote
areas. Pagodas are present in almost
every commune. Other places where
people meet, including libraries and
primary schools will also be targeted
in the campaign. UNESCO
implemented a Community Temple
Learning Center Program in Siem

Data source: Canadian Space Agency and Mekong River Commission
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada

Encouraging the Press. The
Cambodian Communication Institute,
which is supported by UNESCO, will
include information sessions on the
environment and the Tonle Sap in its
training courses. In addition, a
document in the Khmer language will
be distributed to the press to explain
the significance of the TSBR and
publicize efforts to enhance systems
and develop the capacity for natural
resource management coordination
and planning, community-based
natural resource management, and
biodiversity conservation in the TSBR.
Periodic information dissemination
exercises will also be organized for
journalists. Full use will be made of
the TSBR web site, to be developed in
the TSBR-ED. The activities will be
undertaken in close cooperation with
the Ministry of Information.

GIS vectors showing progression of flooding in the Cambodian floodplain. These data were
extracted from RADARSAT imagery and derived hydrology, and compared dry season data from
1999 to peak flood data collected in 2002.

Reap and Battambang in 1994–1999.
The structure of that program proved
to be appropriate for nonformal
education: 20,000 people completed
basic literacy courses; 1,500
completed skill training courses; and
1,500 young children received basic
instruction. This network will be used

to disseminate information on the
environment. The emerging network
of community learning centers will
also be used.
Informing Decision Makers.
Establishing a web site in the TSBR-ED
and producing a bimonthly

* Participatory activities such as tree planting campaigns will be encouraged and should receive enough press coverage to have a pedagogic impact.
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newsletter, Tonle Sap Update—
Bulletin of the TSBR, will help inform
decision makers. The document—
prepared to explain the significance
of the TSBR, and publicize efforts to
enhance systems and develop the
capacity for natural resource
management coordination and
planning, community-based natural
resource management, and
biodiversity conservation in the
TSBR—will be distributed to
ministries and institutions at the
national, provincial, and local levels.
Workshops on issues and problems
related to management of the Tonle
Sap will be organized on an ad hoc
basis.

Data source: Canadian Space Agency and Mekong River Commission
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada

Establishing a Forum for
Discussion. The IMSCEE,
established in 1996 and discontinued
in December 1998, will be reactivated
and the Ministry of Information will
be added to its members. The
IMSCEE will meet once a year to
discuss environmental education and
awareness issues related to the Tonle
Sap and to set targets. The TSBR
Secretariat will act as its secretariat.

Using environmental data collected during field surveys and image classification (extraction)
techniques, dynamic habitat features created through seasonal flooding can be classified,
extracted, and mapped. This map of the Kampong Chhnang/Kampong Tralach area, created
from classified RADARSAT multi-temporal imagery, shows the Tonle Sap River in the dry season
(black), the maximum extent of the seasonal floodplain (light blue), permanent or dry season
ponds (yellow) which may provide critical seasonal fish habitat, and recession ponds (dark
blue), where local people may have captured flood waters for agriculture or pond aquaculture.

Building capacities for conservation
and sustainable development

Preparing Educational Materials. As
part of ETAP and with assistance from
UNESCO, a teacher’s manual for
primary schools was prepared and
distributed in 1998. At the secondary
school level, five of the nine training
modules prepared by UNESCO’s Asia
Pacific Center of Educational
Innovation for Development in
Bangkok were translated into the
Khmer language and distributed
through the Ministry of Education,
Youth, and Sports. Recently, a set of
posters produced by UNESCO’s Man
and the Biosphere Secretariat in Paris
were translated into the Khmer
language and published. They are
now being tested among teachers.
Additional materials, such as the
School Teacher’s Guide on the
Environment and the Green Book of
the Ministry of Environment, remain
unpublished or not distributed.
Previous and ongoing work in
preparing educational materials,
including a manual for Buddhist
primary school teachers will be
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examined for possible completion and
extension. The formal monk education
program, initiated by ETAP, will also be
continued after considering
recommendations from a national
workshop held in 1998. In addition,
awareness and use of the TSBR web
site will be promoted in schools that
have access to the Internet.

Fostering Nonformal Education
Activities. Nongovernment
organizations undertake many
nonformal education activities. Their
activities will be studied with a view
to extending or replicating them.
Teachers will be encouraged to
include nonformal education activities
to complement the formal school
system. Schools in the TSBR will be
involved in more interactive activities,
such as producing materials by
children, including audiovisual
materials, and holding drawing and
painting competitions. Field visits to
the Tonle Sap will be organized for
children.
Expanding Environmental Training
at Phnom Penh University. Two years
ago, the Department of Environment
was established in Phnom Penh
University. Under the Project, its
students will receive special training
on hydrology and wetlands ecology.
8
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Data sources: Canadian Space Agency and Mekong River Commission.
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada.

Improving the Quality of
Teachers. The training of teachers
remains a priority. Four teachertraining centers are located in
Battambang, Kompong Chhnang,
Kompong Thom, and Siem Reap.
At least two training sessions per
annum, each for 20 teachers, will be
organized in every center for a total
of 160 teachers from primary and
secondary schools trained each year.
A field visit to the Tonle Sap will be
part of the training. The schools from
which the teachers originate will
serve as pilot sites for the
environmental education and
awareness campaign, considering the
school cluster system. In addition,
training and field visits will be
organized for teachers in schools
within the TSBR, particularly those
teaching in the floating villages.

By combining dry and wet season satellite image data (in this case, a dry season Landsat
image and RADARSAT-derived flood extent information) with other map data, such as road
infrastructure (black), it is possible to assess how flooding affects the environment and
people’s activities and livelihoods.

Field visits will also be organized to
encourage students to undertake
studies on the Tonle Sap. UNESCO,
through its World Network of
Biosphere Reserves, will facilitate the
exchange of students between
Cambodia and other countries in the
Asia and Pacific region with biosphere
reserves.
Wherever possible, project
activities will complement ongoing
initiatives. A survey will assess existing

networks, activities, and materials;
and identify additional requirements.
This will provide vital inputs for
teaching materials. Capacity building
also implies that the Project will make
maximum use of national counterparts
and that the role of international
experts will be kept to a minimum.
The Ministry of Environment will
appoint UNESCO to implement the
national environmental education and
awareness campaign.

How NGOs Can Work
with ADB

N
•
•

•

•

ongovernment organizations
can take part in ADB activities
in several ways by serving in
the following capacities:
Experts. NGOs can lend skills and
experience to plan, implement,
and evaluate projects.
Sources of project models. NGO
projects can serve as models for
similar programs that will have a
wider scope.
Agents of advocacy and
participation. NGOs can represent
marginalized groups and
communities.
Sources of alternative
viewpoints. NGOs can provide
alternative perspectives on
development issues.

In 2002, Cambodia received four
loans from ADB for projects
promoting NGO cooperation.
Cambodia was the country with the
third highest number of such projects.
In addition, a regional loan covering
selected countries in the Greater
Mekong Subregion, including
Cambodia, likewise included
elements of NGO activities.
The projects to be financed under
these loans are expected to involve
international, national, local, and
community-based NGOs. NGOs will be
engaged to provide community-based
expertise and to assist in actual service
delivery. The specifics of the four
projects and the extent of NGO
involvement are summarized below.

Overview of ADB Projects Promoting NGO
Cooperation
Country/Regional

Number of
Projects

Pakistan
Bangladesh
Cambodia
People’s Republic of China
Indonesia
Regional
Sri Lanka
Vietnam
India
Uzbekistan
Afghanistan
Lao PDR
Marshall Islands
Nepal
Papua New Guinea
Tajikistan
Tonga
Total

7
5
4
3
3
3
3
3
2
2
1
1
1
1
1
1
1
42

2002 ADB Projects in Cambodia Promoting NGO Cooperation
Loan No.

*

Title

Sector

Sub-sector

Type of NGO

1953

Commune Council Development

Others

Others

1939
1940
1945
1969

Tonle Sap Environmental Management
Health Sector Support
GMS: Cambodia Road Improvement
GMS: Mekong Tourism Development
(Cambodia)*

Agriculture & Natural Resources
Social Infrastructure
Transport & Communications
Others

Fisheries
Health and Population
Roads and Road Transport
Others

International and
National
Local/community-based
National
National
Local/community-based

Regional loan covers Cambodia, Lao People’s Democratic Republic, and Viet Nam.

2002 ADB Projects in Cambodia Promoting NGO Cooperation (continued)
Loan No.

*

Title

1953
1939

Commune Council Development
Tonle Sap Environment Management

1940
1945
1969

Health Sector Support
GMS: Cambodia Road Improvement
GMS: Mekong Tourism Development (Cambodia)*

NGO Activities
NGOs will assist in the decentralization program.
NGOs will be trained and contracted to organize communities for natural
resource management.
NGOs will be contracted to deliver health services in 11 poor districts.
NGOs will be contracted to undertake the HIV/AIDS prevention program.
NGOs will help to develop training and education related to health risks of HIV/
AIDS and sexually transmitted diseases; NGOs will also be funded to work
wit communities.

Regional loan covers Cambodia, Lao People’s Democratic Republic, and Viet Nam.

ADB’s policy on cooperation with NGOs seeks to
integrate NGO and civil society experience,
knowledge, and expertise so that development
services are more effective, sustainable, and of
higher quality.
ADB MEKONG DEPARTMENT
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Quota/specification of catch limitations for vulnerable species
Conservation measures like the creation of protected areas
Awareness building

Loss of biodiversity

Regulations specifying permitted fishing practices and
effective implementation including policing and awareness
building among the fishers

• bad fishing practices

Overfishing of specific stocks

Regulations and enforcement to ensure migration paths
remain clear

Protection and restoration of the flooded forest

Effective regulation and enforcement

• hampering of fish migration

Endogenous
Threats to the parameters of the inland fisheries
ecosystem:
• clearing of flooded forest

•
•
•
•

Objective 1: Maintain the resource (...)

Required Management Tool

agricultural land, water, and firewood. The
Tonle Sap’s fisheries are under threat and the
inland fisheries sector needs to be reformed
in integrated, cross-sectoral, and
multidisciplinary fashion. In the immediate, it
is necessary to enhance systems and develop

Credible data on the value and importance of the inland
fisheries sector for use as an argument in relevant national
and regional decision making
Alterations to the hydrology of the Tonle Sap
Evidence of the importance of the present hydrological
Development for industrial purposes (e.g., oil/gas) cycle for the productivity of the inland fisheries in general,
Pollution
and the vulnerability of the Tonle Sap ecosystem in particular
Siltation
Appropriate forums

Exogenous

Issue

On the Tonle Sap, conflicts, intimidation, and
violence have escalated in recent years as
more people compete over a limited resource.
Competing claims arise from commercial
interest, a rapidly growing subsistence
population, illegal fishing, and demand for

TONLE SAP FISHERIES

Eight fish sanctuaries have been established in deeper sections
of the lake where all fishing is forbidden but poaching reported.
Their boundaries are reportedly unmarked. Some awareness
building efforts ongoing but limited

No effective limitation or awareness building among fishers.
Insufficient data on the condition of most stocks

Extensive and detailed regulation exists but somewhat
outdated; update with recent information and developments
required. Problematic enforcement

There is concern in the Department of Fisheries about the
collection of large amounts of fry in the Mekong, and about the
possible impact of heavy and noisy boat traffic on the migration
paths. Use of illegal fishing methods in migration ways
(e.g. brush parks) not effectively stopped. Construction of
obstructions is forbidden

Lack of enforcement capacity and insufficient integration with
the multiple functions of the flooded forest for local
communities

Increasing amount of supporting data available but still no clear
demonstration of the importance of the hydrological cycle.
Mechanism of production in the floodplains not demonstrated
Association of Southeast Asian Nations, Mekong River
Commission
Extensive regulation but weak enforcement

The present data are improving but still fragmentary. There is no
accurate valuation of the inland fisheries sector

Assessment

capacity for natural resource management
coordination and planning, community-based
natural resource management, and biodiversity
conservation. This is the objective of the
Tonle Sap Environmental Management Project
approved by ADB in 2002.
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Required Management Tool

There are considerable variations in fish consumption but no
specific data available

Data on regional variation in fish consumption

Private sector

Contribution to trade balance

Reliable catch data and effective tax / fee / fines collection

Contribution to national budget

Inadequate catch data. Collection of moneys inadequate

Inadequate catch data, although improving. Large sectors of the
inland fisheries are not included in the production data

The administration is in place and well functioning. Fees are
suboptimal. One third of the fishing lots are no longer
auctioned under the new research lots status

Poor road infrastructure limits the amount and quality of fish
and fish products for export

Exports to neighboring countries ongoing and well organized
Lucrative overseas markets inaccessible because of insufficient
food quality control and assurance

Well developed

Incomplete

Insufficient at present

Poor but improving infrastructure (roads). Limited distribution
to rural areas away from fishing grounds. Processing is
widespread but generally of low quality and limited
preservation time

Source: Dirk Lamberts. 2001. Tonle Sap Fisheries: A Case Study on Floodplain Gillnet Fisheries in Siem Reap, Cambodia. Asia-Pacific Fishery Commission, FAO Regional Office for Asia and the Pacific, Bangkok, Thailand. Reprinted with permission.

Catch data collection and market information

Objective 3: (...) for the national economy.

Administration

Contribution to gross domestic product

Establishment and collection of license and auction
fees

Infrastructure

Transportation

Objective 3: (...) Provide substantial input (...)

Food quality control and assurance facilities.

Preservation and processing techniques and
subsequent food quality

Objective 2: (...) from export.

Effective collection of export taxes and fees

Objective 2: (...) for income generation (...)

Data on local consumption, production and availability

Contribution to the national budget and the
operating budget of the Department of Fisheries

Assessment of surplus production

Facilitation of transport, distribution and processing;
improvement of market transparency

Access to food/transport and distribution

Objective 2: Use additional production (...)

Demarcation of open-access areas and reservation of fishing
rights for subsistence fishing. Mediation and mitigation in case
of conflicting interests

Problematic in many areas due to illegal expansion of exclusive
fishing areas; open-access areas at times unlawfully occupied
for private (commercial) use. Overall weak judicial system,
undermining authority of the Department of Fisheries, and
powerless fishers and local communities

Some data available from recent surveys but the inaccurate
total production and fish availability figures do not allow
assessment of fish consumption

Data on per-caput fish consumption and availability

Objective 1: (...) for all rural people.

Exploitation at high levels but probably not durable for at least
part of the fish species

Assessment

Effective management of the fish stocks in a durable manner
and at high levels

Objective 1: (...) for food security (...)

Access to fishing grounds for subsistence fishers

Availability of food

Issue

Data source: Canadian Space Agency and Mekong River Commission
Figure source: Hatfield Consultants Ltd., Vancouver BC, Canada

RADARSAT multi-temporal imagery is a powerful tool Eric
for Sales
the identification of aquatic environmental features. This
RADARSAT Fine Mode multi-temporal imagery of the
Kampong Chhnang area shows permanent and seasonal
water bodies, rivers, tributaries, flooded terrain, water
management schemes, rice cultivation, and floating and
emergent vegetation.

For more information on the Tonle Sap Initiative,
please contact
C.R. Rajendran, Director
Olivier Serrat, Senior Project Economist
Tatiana Gallego-Lizon, Young Professional
Agriculture, Environment, and Natural Resources Division
Mekong Department
Asian Development Bank
P.O. Box 789, 0980 Manila, Philippines
Tel: (632) 632-6175
Fax: (632) 636-2187
E-mail: oserrat@adb.org
Web site: http://www.adb.org/Projects/Tonle_Sap/
Urooj Malik, Country Director
Paulin Van Im, Project Implementation/Program Officer
Cambodia Resident Mission
93/95 Preah Norodom Blvd.
Sangkat Boeung Raing
Khan Daun Penh, Cambodia
P.O. Box 2436
Tel: (855-23) 215 805, 215 806
Fax: (855-23) 215 807
E-mail: adbcarm@adb.org
Web site: http://www.adb.org/CARM
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