
IUCN Wetlands Programme 

Guidelines for Integrated 
Planning and Management of 

Tropical Lowland Peatlands 
with special ref ere nee to Southeast Asia 

IUCN Commission on Ecosystem Management 
Tropical Peatland Expert Group 

Lesley Safford and Edward Maltby, Editors 

rm Im! -
:t: 

IUCN 
The World Conservation Union 



IUCN -The World Conservation Union 

Founded in 1948, The World Conservation Union brings together States, government agencies 
and a diverse range of non-governmental organizations in a unique world partnership: over 895 
members in all, spread across some 137 countries. 

As a Union, IUCN seeks to influence, encourage and assist societies throughout the world to 
conserve the integrity and diversity of nature and to ensure that any use of natural resources is 
equitable and ecologica lly sustainable. A central secretariat coordinates the lUCN Programme 
and serves the Union membership, representing their views on the world stage and providing them 
with the strategies, services, scientific knowledge and technical support they need to achieve their 
goals. Through its six Commissions, IUCN draws together over 8,000 expert volunteers in project 
teams and action groups, focusing in particular on species and biodiversity conservation and the 
management of habitats and natural resources. The Union has helped many countries to prepare 
National Conservation Strategies, and demonstrates the application of its knowledge through the 
field projects it supervises. Operations are increasingly decentralized and are carried forward by 
an expanding network of regional and country offices, located principally in developing 
countries. 

The World Conservation Union builds on the strengths of its members. networks and partners to 
enhance their capacity and to support global alliances to safeguard natural resources at local, 
regional and global levels. 

IUCN Wetlands Programme 

The IUCN Wetlands Programme coordinates and reinforces activities of the Union concerned 
with the management of wetland ecosystems. The Programme focuses upon the conservation of 
ecological and hydrological processes, in particular by developing, testing. and promoting means 
of sustainable utilisation of wetlands. It does so in collaboration with lUCN members and 
partners, in particular those other international institutions with a specific wetland mandate. 
especially the Ramsar Convention Bureau, and International Waterfowl and Wetlands Research 
Bureau (IWRB) [now Wetlands International]. 

The core of the Programme is a series of field projects which develop the methodologies for 
wetland management, in particular in the countries of the developing world where wetlands are 
used intensively by local communities which depend upon these for their well-being. Related 
strategic and policy initiatives draw upon the results of these projects and present their 
conclusions in a form useful for government decision makers and planners. 

The activities of the Programme are designed on the basis of the concerns and information 
provided by IUCN members. To facilitate this. the Programme works through lUCN's regional 
offices. The Programme also works closely with the major development assistance agencies to 
ensure that conservation considerations are adequately addressed in their projects. 

The Wetlands Programme receives generous financial support from the World Wide Fund For 
Nature (WWF), the Swiss Directorate of Development Cooperation and Humanitarian Aid 
(DDA), the Finnish International Development Agency (FINNIDA) and the Government of the 
Netherlands. Project support has been received from the Swedish International Development 
Authority (SIDA), Norwegian Agency for Development Cooperation (NORAD), United States 
Agency for International Development (USAID). the Ford Foundation and a number of IUCN 
members including the Finnish Association for Nature Conservation (FANC), lnstitut Franc;ais 
pour le Developpement en Cooperation (ORSTOM). the Royal Society for the Protection of Birds 
(RSPB), the United States National Park Service (USNPS) and the World Wide Fund For Nature 
(WWF). It is coordinated from the IUCN Headquarters in Switzerland, with regional coordinators 
in Central America, South America, Brazil, southern Africa and Asia. 

Digitized by Google 







Guidelines for Integrated Planning 
and Management of Tropical Lowland 

Peatlands 

with special reference to Southeast Asia 



The Commission on Ecosystem Management (CEM) 

The Commission is the most recently established of IUCN's six specialist 
Commissions. CEM aims to support IUCN's mission by facilitating sustainable 
development. It links science, society and management through three key approaches: 

• improving the understanding of the latest thinking in ecosystem science; 

• convincing decision-makers of the relevance of the ecosystem approach; and 

• developing solutions and helping to implement integrated ecosystem 
management 

It aims to provide assistance to the Conventions on Biological Diversity, Sustainable 
Development and to Combat Desertification and the Ramsar Convention on Wetlands 
of International Importance. In partnership with other institutions (both IUCN and 
non-IUCN members), and with other Commissions where appropriate, CEM has 
initiated a series of global activities in 1997. 
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Preface 

It is only recently that we have appreciated the full extent and importance of the globe's 
tropical peatland resource. Previously peatlands were considered almost exclusively a 
feature of high latitudes and, despite their extent, of limited conservation significance. 

The world's peatlands are under increasing pressure from development such as 
agricultural conversion, forestry and mining for both energy and horticultural supplies. 
The consequences of uncontrolled change to the peat swamp forests of Southeast Asia 
are of particular concern, not only because of the special role they play in the support of 
biodiversity but also in sustaining the lives of the people of the region. Furthermore, we 
are only just beginning to appreciate the global consequences of the progressive 
oxidisation of the organic matter stored in peatlands over millenniums, for example in 
terms of climate change and sea level rise. 

In fulfilling the mission of IUCN "to influence, encourage and assist societies 
throughout the world to conserve the integrity and diversity of nature and to ensure that 
any use of natural resources is equitable and ecologically sustainable" the Tropical 
Peatland Expert Group of the Commission on Ecosystem Management has prepared the 
following guidelines to assist in the most effective conseIVation and management of this 
precious, but highly sensitive natural resource. It is hoped that they will help a wide 
range of interested bodies to guide the course of development so as to guarantee 
continued benefits to both people and wildlife and to maintain environmental quality on 
both a regional and global scale. 

Yolanda Kakabadse 
President of IUCN 

August 1998 
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Introduction 

Wetlands cover around 6% of the world's land surface and peatlands make up more than 
half of this. Ten per cent of the world's peatland area is tropical, covering between 30 
and 45 million ha and accounting for more than 15% of the world's mass of organic 
carbon. Three quarters of the world's tropical peatland occms in Southeast Asia, 
principally Indonesia. and most is in the lowlands. The rest occurs in some of the most 
remote and inaccessible areas of the Canbbean, Central and South America and 
southern Africa. 

The aim of the guidelines 

The Ramsar Convention (Strategic Plan (1997-2002 Recommendation 6.1) calls on 
Ramsar Parties to give priority to a range of actions to facilitate the conservation and 
wise use of peatlands at the national and regional levels. These actions include the 
development of regionally based peatland management guidelines. This volume 
provides some guidelines for managing tropical peadand in Southeast Asia. However, it 
is hoped that they might fonn the basis for the development of general or regionally 
specific 'wise use' principles and guidelines. 

Peadand resources can provide long-term support to the economy of local 
communities and to the economic growth of a country. However, to plan the wise use of 
peatland requires an understanding of the necessity for both development and 
conservation of peadand, and the ability to choose management methods to best balance 
the two. This volume aims to assist those involved in peatland planning and 
management to identify the best management option for any peatland, and plan its 
design and implementation. 

Who are the guidelines for, how should they use them? 

This volume was written for all those who influence the way tropical peadands are 
managed. This includes the following: 

• International Trade and Environment Organisations, Conventions and 
Commissions; 

• Governments and their regulatory bodies, for example, Ministries of Forestry, 
Agriculture and Transmigration together with Environment agencies; 

• Development Assistance Agencies; 

• Environmental Management Divisions of private companies whose activities may 
influence, and be influenced by, the state of tropical peadand; 

• Environment Groups, Non-governmental Organisations (NGOs); 

• Scientists and Educational Institutions. 
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Guidelines for integrated planning and management of tropical lowland peat/ands 

These guidelines will only be effective if adopted and used by these groups. 
International Trade and Environment Organisations, Conventions and Commissions 
can examine how their workplans and recommendations can assist countries in 
implementing the guidelines. Governments and their regulatory bodies and 
Development Assistance Agencies can assist by requesting that land development 
projects follow the guidelines. They can also ensure that aid is linked to sustainable 
development policies that are part of national programmes or sectoral policy plans, and 
that the process of policy appraisal systematically accounts for effects on social, 
economic and environment values measured over appropriate time scales. 
Environmental Management Divisions of private companies can ensure their 
company's policies and activities support the guidelines, and consider how 
development and management plans may affect their business. Environment Groups 
and NGOs can distnbute and disseminate the guidelines to stakeholders of peatland 
resources, and encourage the adoption and further refinement of the guidelines. 
Scientists can apply themselves to problems involved in the implementation or 
refinement of the guidelines, and educational institutions can assist in the dissemination 
of the information within the guidelines. 

The need for a balance between development and 
conservation 
The pressure to both develop and preserve peatlands, especially in the tropics, is greater 
than ever before. An increasing demand for agricultural land has led to the deforestation 
and drainage of peatland areas. On the other hand, an increasing understanding of the 
value of tropical peatlands, and the local and global environmental problems caused by 
their deforestation and drainage has led to an increasing demand to conserve them. At 
the same time an increasing amount of peatland forest resource is being destroyed by 
forest fires. Reducing the fire hazard requires the preservation of the hydrological 
characteristics of peatland, but also the development of uses of peatland resources to 
support local economies and human welfare as well as support wildlife and 
environmental quality. 

The need to develop peatland 
Although rice production has so far kept up with population growth, some forecasts 
suggest that an additional 700/o rice supply will be needed in the next thirty years. Market 
pressure resulting from increased demand could reverse the trend in declining rice 
prices. Increased rice prices may make agricultural development of peatland more 
attractive. Large areas of the lowland peatlands of Southeast Asia are already being 
developed in response to this forecasted increase in demand. Areas are also designated 
for forestry and other types of agriculture. However, in comparison to mineralised soils, 
peatlands pose major land management problems. To remain productive they require 
considerable economic investment, especially in water-management and fertiliser use. 
Land converted for agriculture is often abandoned due to progressively poor returns. 
Once abandoned much land remains idle because of the physical and biochemical 
changes that have resulted from drainage and deforestation. Furthermore, development 
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Introduction 

destroys the original ftmctions and attnbutes of the natural peatland and these cannot be 
easily restored. In short, large-scale development of peatland for agriculture and forestry 
is reducing the long term contribution peatland can make to a viable economy, rather 
than enhancing iL 

The value of tropical peatlands 
Tropical peatlands are important for the welfare of both people and wildlife, because of 
their large extent and the range of functions and values they generate. They act as natural 
reservoirs and filtration plants, retain flood waters and provide a clean water supply to 
populations extending often far beyond their immediate vicinity. Other unobtrusive but 
essential environmental and ecological services they provide contribute to global and 
local climate control. In addition their biodiversity is of global as well as local 
importance and provides an impressive array of economic and social benefits for local 
people. 

Recommendation 6.1 of The Ramsar Convention's Strategic Plan 1997-2002 
'Conservation of Peatlands' recognises the global importance of peatlands for their 
environmental and economic values and expresses concern about their ongoing 
degradation and destruction. Although peatlands represent some 50%1 of the world's 
terrestrial and freshwater wetlands, a large number of Ramsar Parties have not yet 
identified and designated their most important peatlands as Ramsar sites. In 1998 only 
207 of the 920 Ramsar sites contained peatland wetland types (Blasco, 1998). 

In response to the global need for conserving the values of peatland an international 
workshop was convened in Brisbane, Australia, in March 1996. The aim was to develop 
a basis for an international action plan on peatland and mire sustainable development, 
wise use and conservation involving international partners (North American Wetlands 
Council, 1996). The workshop made five recommendations for the action plan, 
summarised as follows: 

1. Nations that have not yet identified biogeographic regions of mire or peatland of 
importance should consider initiating a program to do so, involving consultation 
with adjoining nations where appropriate. 

2. The relevant bodies ofRamsar should review the extent and quality ofpeatland 
swvey and identify areas requiring further inventory effort 

3. A review of existing peatland ecosystem understanding should be carried out to 
identify priority areas for further research to ensure the maintenance of the 
ecological character of Ramsar peatland sites. 

4. A series of specific, peatland-related education and interpretation initiatives 
should be established, both internationally and nationally. 

5. Establish a significantly more effective communication framework than 
currently exists. 

The action plan is still being developed and it is hoped that these guidelines can 
contnbute to their formulation. 
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The problem of peat fires 
Fire is an inexpensive tool for clearing forest to convert it to industrial plantations, 
other agriculture or transmigration sites. Drainage (usually an early activity in 
most development plans) also increases the suscepttbility of peatland to wild fires. 
Peadand fires can bwn for much longer than vegetation fires alone (for as long as 
several months) and create much more smoke per hectare than other forest types. 
They are also more difficult to extinguish. This is because the fires can bum the 
peat at depth as well as the above ground biomass and litter layer. Often the peat is 
burned away down to the water table. The only way to control such fires is to 
isolate the area by trenches or restore the water levels to predrainage levels. 

The economic, social and cultural costs of such fires are enormous. Peat fires 
can provide short term benefits at a local level (peat ash can temporarily improve 
productivity of agricultural crops). However, these are short lived, often raise false 
expectations of the long term productivity of peat, and are over-shadowed by the 
destruction of ecological resources and consequently the socio-economic 
well-being of people (by reducing forest productivity and food production). A 
whole range of industries from tourism to electronics and palm oil production may 
also suffer and the smoke produced by peat fires can cause serious health problems 
(Ramsar Convention on Wetlands, 1997). In the last 10 years the incidence of 
large scale, uncontrolled fires in the forests of Southeast Asia has been increasing. 
During 1997 a large proportion of the fires occurred in peat swamp forest - initial 
estimates indicated that the fires spread to 800,000 hectares of forest covered 
peatlands (Ramsar Convention on Wetlands, 1997). 

This volume aims to support the development of management strategies which 
will maintain the natural resilience of peatlands to fire, and discourage the clearing 
of peatland for large scale, unsustainable development. 

How to balance conservation and development 
The long term value of peatlands can be optimised through sustainable use. 
Identifying which potential uses are sustainable requires an assessment of the 
economic and social as well as ecological value of the peatland, and a cost-benefit 
analysis of alternative development options. Typically, a combination of several 
small scale but complimentary uses (a multiple use strategy), that maintain the 
hydrological character of the area, will provide the most benefits forthe least cost. 

Implementing sustainable multiple use of peatland 
The key to managing peatland for sustainable multiple use is the adoption of an 
integrated approach to planning and management. This means all stakeholders and 
sectors working together to create an integrated ecosystem or landscape scale 
management plan. Creation and implementation of such a plan is a complex 
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Introduction 

process, and requires the use of several relatively new concepts, methods and 
techniques, that are still being developed. These include collaborative or 
co-management, consideration of the economy, society and culture of local people, the 
creation and use of multidisciplinary advisory teams, the rehabilitation of degraded 
areas ofpeatland, and considerable alterations to legislation and policy. 

There is no universal 'sustainable multiple use' management plan. Each will be 
unique, determined by the needs of the societies reliant on the peatland ecosystem, and 
the nature of the peatland itself. It is the aim of these guidelines to help decision makers, 
planners and managers to understand the range and consequences of the management 
options available, and provide guidance in the planning and implementation of their 
unique management plan. 

Although this volume has been written with specific reference to the Southeast Asian 
peatlands (Figure 1 ), the principles may apply to peatlands world wide. However, at 
present insufficient data exists on peatlands outside Southeast Asia to confirm this and 
the principles require testing in these areas before they can be applied. 

Figare 1. Map showing the distribution oflowland peatlands in Southeast Asia. Adapted from 
Reiley et al (1996) and Ambak & Chye (1996). 

The volume is divided into three sections. The guidelines are given in the first section, 
tools for implementing the guidelines given in the second section, and backgrowid 
infonnation is given in section 3. Where further explanation of a point is necessary in 
section 1, readers are referred to the relevant explanatory text in the other two sections. 
This aim of this structure is to make the guidelines easy to use and understandable by the 
widest possible audience. 
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1. Guidelines for integrated planning and 
management 

These guidelines are intended to be overarching, to be applicable to all forms of 
management or development, from single-sector developments to multiple use projects. 
For some readers guidelines or topics mentioned in this section may require further 
explanation. For ease of reading explanatory text is given in later sections, and the 
location of this is indicated. 

1.1 Key principles for planning and management 
I . Undisturbed peatlands contribute significantly to human well-being and are a 

desirable element of natural diversity. They provide clean water, regulate water 
flow, recycle elements and affect local and global climate. They are a source of 
renewable resources, such as forest products, wild and domesticated organisms, 
forest and water, upon which economies depend. (section 3.2, Table 7) 
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Figure 2. Conceptual diagram of the relationships between peatland functions, processes, 
structure, attributes, goods. services and values and the resultant economic, eco logical and 
environmental webs that functions support (N.B. Above the dashed line the ecosystem operates 
irrespective of society 's perception of value. Below the dashed line society perceives that the 
peatland possesses a value. or produces goods and services that possess a value). Adapted from 
Maltby et al ( I 996a). 
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2. Tropical lowland peatlands support important biodiversity, including a wide 
variety of unique plants, animals and micro-organisms, which may provide many 
current and future benefits in addition to their intrinsic conservation value. 
(sections 3.1.4, 3.2.1) 

3. The intrinsic biophysical and chemical properties of the peat profile makes 
tropical lowland peatlands unsuitable for large scale conversion projects that 
require, or result in, lowering of the water table. This is particularly the case for 
intensive agricultural development that usually involves dry land crops. 
Conversion to non-wetland uses may be unsuccessful or inappropriate because 
of: 

• the effort or expense needed to overcome the inherent constraints on use (e.g. 
waterlogging, low bearing strength and nutrient deficiencies); 

• the inevitable consequences (e.g. peat shrinkage and acidification) of peatland 
drainage that normally precedes development; 

• economic unsustainability of many land uses; and 

• likelihood of impairment or loss of natural fimctioning and reduction of 
values for people as well as wildlife. 

4. Water fluxes and water levels are the main controlling factor in peatland 
ecosystem functioning, and sound hydrological management should be a priority 
in management Peatland managers should be aware that most human activity in 
peadands will have hydrological impacts, that may cause irreversible changes -
resulting in loss of the long-term potential of the peatland resource. Most human 
activities result in drainage of peadands, the effects of which may extend far 
beyond the limits of the actual impact. The concepts of 'integrated catchment 
management' and 'buffer zones' are essential building blocks for peatland 
management. 

5. The main characteristics ofpeadand ecosystems upon which development may 
depend are: 

• production functions (e.g. harvest, wildlife, forestry); 

• components such as standing water (e.g. fishing, aquaculture, water 
abstraction); and 

• structural features such as the peat itself (e.g. peat extraction). 

6. Off-site effects- both effects on peatland resulting from development elsewhere, 
and effects on other areas caused by peatland development - are often extreme 
(Table 15). They typically impact: 

• water quality; 

• fisheries; 

• flood control; and 

• ability of the peatland to prevent saline intrusion and soil acidification. 
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7. Even well-planned development can have unforeseen consequences because the 
threshold values of many hydrological parameters that maintain ecosystem 
composition and functioning are still inadequately understood. 

8. Planning of multiple use strategies (sections 2.2, 2.3) may appear complicated 
but may be rewarded with realisation of sustainable development unattainable 
with single sector-dominated uses. 

1.1.1 Policy and planning for integrated management. 

When planning use of peatland areas, governments or development agencies should 
consider the following guidelines. 

1.1.2 Developing and applying National Wetland Policies 

National wetland policies should include the following components relevant to 
peatlands: 

• promote the formulation and implementation of national policies and strategies for 
peatlands; 

• ensure that peatland conservation and sustainable use are incorporated into 
sectoral policies, programmes and projects; 

• increase knowledge and awareness of peatlands and their values; 

• carry out an inventory of peatland in different categories (classes and degrees of 
use or degradation), (section 2.3.4); 

• apply an internationally agreed classification system for peatland types; 

• identify actions to address problems affecting nationally important peatlands; 

• review status and identify priorities for peatland management nationally; 

• protect, use and expand traditional knowledge of peatland management (sections 
2.2.2, 2.2.4); 

• promote public awareness of the ecology and values of the wider natmal wetland 
resource, through education and mass media; and 

• establish or strengthen peatland-related institutions. 

1.1.3 Integrating peatland conservation and sustainable use into 
planning 

Integrating peatland conservation and sustainable use into planning requires: 

• placing responsibility for peatlands as far as possible in the hands of a single 
government ministry or department; 

• applying and focusing more research at local and provincial levels to improve 
resource management; 
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• sectoral and economic policy and planning, to identify policies and plans that 
impact upon peatlands. Then determination of necessary trade-offs and 
development of science-based policies in line with conservation, socio-economic 
and technology changes; 

• consultation, agreement and co-ordination of management policy between all 
sectors and at every scale (local, regional and national) concerned - knowledge 
and experience of peatland management should be pooled, rather than remaining 
dispersed amongst several ministries, departments and/or other institutions; 

• cross-sectoral programme planning, especially in water resources, forestry, 
agriculture and peat extraction sectors; 

• land-use planning using catchment area boundaries and integrated resource 
management; and 

• site-specific project planning, considering off-site effects and involving local 
communities and all user groups. 

An Integrated Catchment Management (ICM) Approach (section 2.3.5) addresses 
inter alia off-site effects (that is, effects on peatland resulting from off-site 
development, or effects on other areas caused by peatland development) as well as 
on-site effects. It should include: 

• ground waters and any effects of their manipulation; 

• floodwater regime and routing; 

• linkage to coastal and marine ecosystems; 

• effects of pollution; 

• non-hydrological requirements, such as migratory species and people; and 

• adoption of regulatory controls over specific interventions (which would require 
impact analysis) and processes (such as spontaneous settlement). 

Unfortunately this approach does not adequately address the larger scale 
consequences for management such as on the regional or global level. 

1.1.4 Internal policies for development agencies 

Development agencies must produce internally consistent policies specific to peatland, 
that should include the following: 
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• developing mechanisms for long-term financing of sustainable use projects for 
peatlands; 

• commitment to support wise use (section 2.4) and to discourage activities likely to 
damage peatland and their users (section 3.3.2, Table 15); 

• promotion ofpeatland issues, threats and sustainable use among agency staff; 

• ensuring that peatland issues identified during Environmental and Health Impact 
Assessments are addressed during project planning and implementation. 
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In addition development agencies should refer to the Organisation for Economic 
Co-operation and Development (OECD) Development Assistance Committee (DAC) 
Guidelines on Aid and Environment (No.9) Guidelines for Aid agencies for Improved 
Conservation and Sustainable Use of Tropical and Sub-Tropical Wetlands. 

1.2 Management 

1.2.1 Universal guidelines for management 

Water fluxes and water levels control peatland functioning and maintaining 
hydrological integrity should be a priority for management The potential long-term 
effects of any large-scale human activity in peatland should be assessed. as well as the 
extent of the impact Management should be adjusted accordingly; buffer zones of 
appropriate extent should separate impacted peatland areas from areas where 
conservation is a prime concern. 

Ecosystem composition and function should be maintained as far as possible. 
Activities that maintain natural hydrology and conserve peat soils (section 2.4, Table 4) 
should be favoured. 

Management must take into accollllt the inter-relationships between tropical lowland 
peatlands and other hydrological, ecological, social and economic systems. Catchment 
is the most important scale for management (section 2.3.5). 

Sustainable management of tropical lowland peatlands must be based on recognition 
and inventory of societal benefits - often classified as products and services - derived 
from the peatlands in their natural state (section 3.2.1 ). 

Local people must be willing to co-operate and get involved in all stages of planning 
and management, and joint mechanisms should be developed for sustainable 
management of peatlands affected by planned development projects. (sections 2.2.2, 
2.3.3). 

Stakeholders' tenure and use rights must be well defined and secure, or else fully 
compensated if lost 

Development of deep peat areas (normally exceeding 2m in depth) usually should be 
avoided because of the inherent physical difficulties in their management (section 3.1.3, 
Table 6), extreme sensitivity to change (section 3.3.2, Table I 5) and overall ecological 
importance (section 3.2.1). 

The environmental and economic costs of peatland management, and the benefits 
arising from environmentally sound strategies, should be apportioned fairly (section 
3.2.2); effects may be felt far away from the management area. Compensation 
(environmental, ecological or economic) is needed ifpeatland benefits are lost. 

Large peat swamps should not be developed in piecemeal fashion because this 
invariably results in difficulties with water management A scheme can only be 
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evaluated when the peat swamp is seen as a whole. Spontaneous settlement of peat 
swamps should be discouraged. 

Environmental and conservation objectives should be incorporated into the economic 
decision-making process (section 3.2.2) 

Net and widespread deforestation should be avoided as this inevitably leads to the 
degradation of peat soils. Deforested land has typically been left idle or if developed for 
agriculture, abandoned due to decreased economic retwns. 

Working rules for peatland management should be based on appreciation of: 

• the Precautionary Principle, that states that policy-makers should proceed 
cautiously when making interventions in the natural environment so as to 
safeguard against unexpectedly severe future costs; 

• carrying capacity; 

• sustainable extraction rates; 

• maintenance of goods and services; 

• resilience of the ecosystem and ability to recover from damage; 

• likelihood of effects on different functions; and 

• likelihood of off-site effects. 

1.2.2 Important programme components for sustainable use 

• Ecological, hydrological and socio-economic studies; 

• Joint management measures with peatland users and communities; 

• Peatland monitoring activities; 

• Development and implementation of specific and targeted peatland management 
plans; 

• Institutional strengthening and training; 

• Action Plans and monitoring of progress (section 2.3.8); 

• Project-specific education and awareness programmes. Cultural media should be 
used to explain as far as possible the values and functions of peatlands. 

1.2.3 Assessment of how development will affect values 

The values of the peatland ecosystem can only be maintained if they are identified and 
their importance and suscepttbility to change is understood. The following steps should 
be followed in order to achieve this: 
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• Assess functions, products and attributes of the peatland (section 2.3.4,Table 7), 
and attempt to rank the importance of these. Consult with peatland user groups to 
evaluate and document peatland uses; 

• Identify mnes of greatest importance for each function, product or attnbute; 
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• Specify all activities that may lead to changes in the nature of the peatland; 

• Establish mutual compahl>ility of proposed activities; 

• Establish compatibility between proposed activities and maintenance of 
fimctioning; 

• Identify possible trade-offs by which one fimction may be preserved or enhanced 
while another is reduced or lost; 

• Prescnl>e operational limits to activities. 

Various tools are available to assist in the assessment process. In particular: 

• Strategic Environmental Impact Assessment and Environmental Impact 
Assessment (section 2.3. 7); 

• Functional assessment; 

• Rapid assessment methods (section 2.3.3) as a substitute for fimctional 
assessment; this could be addressed by creating checklists of questions; 

• Economic evaluation (for guidance see Barbier et al., 1996); 

• Cost-Benefit Analysis (CBA). This should take into account the length of time that 
peat swamp forest resources take to renew (several generations) and discounting. 
Sensitivity analysis should be used to evaluate best and worst case scenarios, such 
as where discount rates are uncertain. 

The economic techniques and methods for valuing natural systems such as wetlands 
rely on ecological and hydrological as well as economic data. Although much research 
is still needed in the production of rapid assessment and economic evaluation methods, 
especially for social costs and benefits, best use should be made of those that are 
available (Section 2.3.3 and Barbier et al., 1996). 

1.2.4 Maintaining hydrology 

Hydrology (water fluxes and water levels) is a vital key to peatland ecosystem 
fimctioning (section 3.1.3) but is vulnerable to a wide range of human activities. 
Activities with adverse effects can be on-site or off-site, direct or indirect, and the 
effects can be abrupt or gradual. In many cases, the effects will be irreversible, 
progressive and unpredictable, as the peadand ecosystem itselfis altered (section 3.3.1 ). 
Furthermore, the affected peadand area will always be larger than the area where 
activities take place, due to the hydrological connectivity within peatlands and to other 
ecosystems. Most activities will lower peatland water levels: drainage schemes, 
canaliz.ation, groundwater abstraction, surface water abstraction, logging tracks, 
road-building. This will lead to ecosystem degradation, more irregular water runoff 
(which adversely affects river flows) and peat surface subsidence which in many cases 
eventually results in increased flooding frequency of the peatland. Some activities such 
as building of dams and dikes will lead to immediate peatland flooding. Natural water 
flows and levels should be maintained as far as possible. This may be achieved by: 

• Application of the principle oflntegrated Catchment Management (section 2.3.5). 
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• Basing management decisions on appropriate information; additional data should 
be collected where necessary. 

• Recognising that each peatland area has its own unique hydrological 
characteristics, which should be reflected in the management plan. Management 
practices cannot be copied from other areas. 

• Understanding that the effects of peatland drainage may extend far (several 
kilometres or more) beyond the limits of the activity causing the drainage, and the 
affected peatland area can increase for many decades after drainage was 
implemented. Any conservation areas should be separated from drained areas by 
buffer mnes where land use is strictly regulated. 

1.2.S Maintaining biodiversity 

A comprehensive strategy to maintain the biodiversity of tropical lowland peatland 
should be applied to specific peatland management projects, including the following 
components: 

• Inventories and conservation priorities (e.g. Red Data Books) should be used to 
identify important peatlands in- or hydrologically connected to-a project area. If 
such peatlands occur, the impact of the project on the peatlands should be assessed 
(section 2.3.7). 

• Project areas should be :roned according to their functional importance, including 
biodiversity maintenance. Areas of greatest importance for biodiversity should be 
protected by restrictions on, or in some cases prohibition of, exploitation (section 
2.4.3). Restrictions should be enforceable and specifically designed to allow 
maintenance of biodiversity whilst optimising the sustainable benefits arising 
from it. 

• Management strategies should attempt to maximise biodiversity throughout, not 
only in protected areas. 

• Consider alternatives or redesign projects that will have significant impacts upon 
peatland biodiversity. 

• Gradual withdrawal ('managed retreat') of inappropriate land uses from sensitive 
peatlands. 

• Improved awareness of the values and importance of biodiversity. 

1.2.6 Single sector development 

Where use dominated by a single sector is suggested, the difficulties and consequences 
of such development listed under Key Principles must be borne in mind. Additional 
factors to consider are as follows. 
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• Shallow peats (less than 2m) only have reasonable prospects under very carefully 
managed farming systems and considerable economic investment (section 3.3.1 ). 
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Deep peat can successfully support crops such as oil palm and pineapple, but the 
investments are even higher than for shallow peats. In addition, in many peat 
domes the mineral sub-soil is below or near sea level. This will eventually cause 
flooding of the area unless averted by expensive construction schemes. 

• Agricultural development and maintenance costs are high and productivity is 
usually low (section 3.3.2.1 ). 

• Production forestry, if carried out intensively, is very difficult to manage 
sustainably (section 3.3.2.2). 

• Peat extraction for use as fuel is rarely economic (section 3.3.2.3). 

• Peat is not a renewable resource over human time scales, because deposits take 
millennia to form. 

For these reasons, the wisdom of further, intensive development ofpeatland soils for 
agriculture, forestry and peat extraction needs to be seriously questioned, and two 
choices are available: 

1. Reconsider and pursue options for integrated or multiple use (sections 2.2, 2.3, 
2.4). 

2. Continue with singl~sector development, taking steps to maintain ecosystem 
functioning as far as possible by conserving physical or chemical properties, 
biodiversity, and environmental services. For example by: 

• introducing mitigation or compensatory elements (e.g. a reforestation scheme 
where wood is to be exploited intensively), or 

• ensuring that local or forest-dependent people obtain employment and 
training from development agencies. 

1.2.7 Multiple use 

A multiple use approach aims to optimise the economic, social and ecological value of 
peatlands by harvesting renewable resources at an economically sustainable level, 
whilst conserving non renewable resources and maintaining functions and attributes. If 
the functions of the peatland are not protected, its carrying capacity will collapse, along 
with sustainable harvests and the economies it supports. 

1.2.7.1 General guidelines 

The approach of multiple use of peatland is very different from the traditional sectoral 
approach. Consequently it requires: 

1.2.7 .2 Reorganisation of the traditional framework of policy, 
management and regulation 

• increased support for agencies that traditionally have been weak (e.g. forestry and 
protection); 
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• co-operation among sectors (sections 2.2.4, 2.3.2); and 

• consideration of the economies, societies and cultures of people occupying areas 
affected by or supporting peatland (section 2.2.3, Table l ). 

Key factors in planning for multiple use, deserving of further research, are: 

• compatibility of activities; 

• tolerance of new or greater impacts; 

• carrying capacity or limits to use; and 

• tolerance and reaction to environmental change. 

1.2.7.3 Components of multiple use 

The uses most suitable for inclusion in a sustainable multiple use management plan 
(section 2.4) are those that provide direct benefits and, when managed appropriately, 
have minimal effect on the functioning of the peatland ecosystem. The fundamental 
principles of multiple use are largely those for peatland management in general. 

To apply the fundamental principles for multiple use, it is necessary to: 

• devise systems for identifying the ecosystem components; 

• identify functions, productive uses and non uses; 

• ensure compatibility of uses; 

• establish limits of acceptable change; 

• cater for natural hazards; and 

• establish basis for conflict resolution. 

To determine the impact of developments on hydrological functions, it is necessary 
to: 

• identify the area affected, paying particular attention to water routing; 

• collect data that assist widerstanding of hydrological functioning (e.g. surface and 
ground water in- and out-flow, precipitation, evapotranspiration); 

• monitor areas representative of the entire peatland and off-site impact areas over 
long periods, in order to understand better the nature and rates of change; 

• monitor water level at least in ecologically sensitive areas and ideally including 
central parts, marginal areas and areas outside the peat swamp. 

1.2.7.4 Managing extractive uses 

The level of extraction of resources (water, peat, forest products) from peat swamp 
forest must be determined by the potential of the forest to provide a sustained yield, 
rather than by the demand for the resource. At present, selective forestry is probably the 
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most directly valuable use of peat swamp forest resources, and has the advantage that if 
managed carefully, may cause minimal changes to the hydrology of the peat mass. 
However, even though peat swamps have the potential to regrow within SO years, it is 
not known whether even careful and selective cutting regimes are sustainable. Multiple 
use projects for tropical lowland peatlands should consider the following: 

• participatory management - management system including social participation 
and co-management (see sections 2.2.2, 2.3.3); 

• removal of most products should be controlled or, in certain cases, forbidden; 

• enforceable restrictions on exploitation of particular species are needed, and must 
be based on rigorous assessment of sustainable yields that do not cause 
unacceptable changes in the status of other species or in the functioning of the 
ecosystem; 

• demand for water off-take may be high, but it should not be satisfied by drainage 
or re-alignment of natural water courses. Once water is drained from a peatland 
ecosystem, the system itselfbecomes unstable. However, peat domes may provide 
a groundwater base flow (for example of perhaps 2mm/day in the dry season), 
which is beneficial for surrounding land; 

• before ground water abstraction begins the volume of water that the swamp can 
sustainably supply (i.e. the volume that could be taken over a set period of time 
without altering the hydrology) should be investigated. The characteristics of the 
swamp that will be most sensitive to water abstraction will be the length of 
droughts and the relative position and amplitude of the water table. These 
characteristics should be monitored. Excessive water abstraction will cause 
extended droughts and a lower water level with impacts beyond the immediate 
boundaries of the peatland; 

• suitable wnes may be set aside for fuel-wood and hunting; 

• selective logging may be permissible where regeneration is proven and practical, 
but large-scale commercial logging should be avoided; 

• primary forest must be maintained for small scale exploitation of minor products; 

• silvicultural measures should be applied in order to sustain forest exploitation; 

• criteria and indicators for sustainable forest management need to be identified and 
tested; and 

• peat extraction for energy, horticulture and other uses should be permitted only 
after the most rigorous assessment of impacts and cost-benefit analyses. 

1.2.7.S Managing conversion uses 

Using peatland for agriculture usually requires drainage, which should be avoided 
(section 3.3.2.1) especially where the base of the peat is below sea level or the level of 
the river, because flooding will inevitably occur. Sago is said to grow without drainage, 
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but the yields are often very low. In a multiple use strategy, limited areas of the peatland 
are likely to be converted to support small-scale agriculture. In such cases: 

• areas selected should be those whose conversion would have the least impact on 
ecosystem functioning; 

• agricultural use should be accompanied by carefully controlled, shallow (never 
total) drainage; 

• the organic soil and its properties must be conserved in order to ensure continued 
environmental functions of the peatland as well as agronomic viability; 

• the suitability of a crop for peatland should be detennined using criteria that reflect 
the crop's effect on soils as well as its productivity; and 

• lessons from traditional cultures should be considered for research, developed 
where necessary, and adopted to establish sustainable agricultural systems. 

1.2.8 Rehabilitation of degraded peatland 

In this volume, the term degraded is used to describe peatland that has been affected by 
human activity to such an extent that its functioning, products or attnbutes have been 
reduced, along with its capacity to recover. In such cases rehabilitation should be 
considered (sections 2.2.5, 2.3.6). However, returning a degraded area to its previous 
state of a mature, mixed peat swamp forest is impossible on the basis of current 
knowledge. The main reasons to justify rehabilitation are to: 

• restore ecosystem functioning on site, at least partially; 

• reduce off-site effects, for example downstream acidification; and 

• reduce pressure on undisturbed land (e.g. primary peat swamp forest) by allowing 
more efficient use of disturbed land. 

Degraded peatlands may be rehabilitated for various uses, such as: 

• Forestry. For areas that have been logged, or are close to or hydrologically linked 
to natural forests, forestry based systems will be most suitable; the capacity to 

support minor product uses should also be considered. 

• Agriculture. Rehabilitating degraded peatland for agriculture is extremely 
difficult, and should be considered only where investment is sufficient to 
guarantee a long term increase in well-being of rural livelihoods without reducing 
environmental quality. 

• Agroforestry. If few resources are available for rehabilitation, agroforestry 
options including such crops as sago and rattan, that require no drainage or 
fertiliser, should be considered. 

• Mixed uses. If a diverse resource base can be sustained, consider mixed uses. 

The following guidelines are proposed for peatland rehabilitation projects: 
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• as in any peatland development project, assess likely changes in ecosystem 
functioning, and estimate economic and social costs and benefits; 
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• maintain a flextble approach and avoid specificity of the ultimate goal; 
• attempt to optimise ecosystem value and accelerate rehabilitation, for example 

using fast-growing plant species with known values (such as Me/aleuca cajuputi
Box 3); 

• maximise ecosystem complexity to optimise availability and flexibility of site 
resources; 

• protect against, or control, damaging influences such as fire; 
• conserve soil; 

• re-establish plant (especially tree) cover and natural hydrology, e.g. to reduce 
acidity and prevent further acidification and either peat or soil oxidisation; and 

• where replanting is needed, choose seed sources to give best growth 
characteristics. 
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2. Implementing the guidelines 

2.1 The need for an integrated approach 
The area of land contributing to the natural hydrological functions, on which the 
biodiversity and renewable resources of peatland depend, can span provinces, regions 
and even countries. The economies of these areas (and their different sectors) all depend 
upon the environmental services of the same peadand. Consequently the people of the 
area may have a common interest in maintaining the integrity and productivity of the 
peatland ecosystem. However, economic specialisation means that individual 
government sectors or commercial markets are most interested in the peatland resources 
they can use. Thus, the management of a peatland ecosystem as a whole, and the 
functions it provides as a whole, may be outside any single government sector or 
commercial market. Therefore negligible investment goes into conservation of common 
property resources. 

Consequently, managing a peatland ecosystem requires a transition from the 
traditional sectoral approach of management to an integrated approach. In an integrated 
approach to planning a management strategy, consideration is given to the potential 
impacts on the ecosystem as a whole. 

2.2 Components of an integrated approach 

2.2.1 Introduction 

This section introduces four general concepts that need to be applied when developing 
and implementing a management plan for the sustainable multiple use of peatland using 
an integrated approach. They are as follows: 

• A collaborative process among stakeholders to determine management objectives 
and implement management (collaborative or co-management) 

• The consideration of the economy, society and culture oflocal people 

• Multi-disciplinary advice at all stages of development 

• Rehabilitation of degraded peatland 

2.2.2 Collaborative or co-management 

A stakeholder or stakeholder group can be defined as any individual or group who may 
be affected by, or expresses a strong interest in, the resources or management of an area 
(Claridge and O'Callaghan, 1997). A more restrictive definition would be individuals or 
groups that share the 'risk' involved in the management of an area, that is, those who 
will bear the cost of mismanagement of resources or environmental degradation. Thus, 
although local and indigenous interest groups, and the government agencies responsible 
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for peatland management may be particularly important stakeholders, research 
institutions, non-governmental organisations (NGOs), business interests and external 
donors may also feel they are stakeholders and wish to participate in the management 
process. A key factor determining the impact of stakeholder participation in the 
sustainable management of peatlands is whether the stakeholders believe that the 
peatland resources are held in trust for future generations and for other people in the 
community and elsewhere. This belief encourages stakeholders to refrain from trying to 
optimise benefits from resources in the short term, and to bear some costs to ensure 
future benefits. 

The involvement of local stakeholders with such a belief will provide benefits to a 
management process in almost all cases. An exception would be when rapid decisions 
and actions are required (e.g. to prevent an action that would cause immediate 
ecological degradation). In this case it may be better to act immediately, rather than 
waiting for a general consensus to form. The degree of stakeholder participation in the 
management process can vary from consultation to the devolution of management 
authority to the stakeholders, resulting in collaborative or co-management of the 
peatland resources. This means that the objectives of the management plan are 
determined collectively by the stakeholders, and the plan itself is implemented by, or on 
behalf of, them. In general, the stronger the livelihood dependence by local 
stakeholders, the stronger is the case for a stakeholder to take on an effective, 
authoritative role in management. 

Co-management increases the effectiveness, efficiency and sustainability of land 
management initiatives because of the following: 

• motivation for implementation is high. People implementing the management 
have chosen the management objectives and will reap the consequent rewards; 

• local knowledge, skills and resources are used more fully; 

• local people and outsiders share and enhance their awareness of problems, 
resources and opportunities; 

• local people and outsiders share and diversify their relevant knowledge and skills; 

• local associations and institutions are created or become stronger and more 
capable; 

• local initiative and self reliance are encouraged and promoted; 

• 'development', democracy and equity are broadly promoted (Barton et al., 1997). 

However, sharing the design of peatland resource management projects among the 
wider group of stakeholders remains a goal that is seldom attained. The widespread 
requirement among fimding agencies for the production of a detailed costed project 
design prior to allocation of any significant funding works against the achievement of 
this goal (Claridge and O'Callaghan, 1997). Such project documents do not usually 
survive the reality of implementation. However, some development agencies are 
adopting a new management style to facilitate co-management This is called 
'Participatory Project Management' (Box 1 ). 
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Bo:r. 1. Components of participatory project management 

FleDble and relatively open-ended project docnments 
The relevance of alternative objectives, outputs, and activities to local needs and 
resources are field-tested and validated with the active involvement of local 
stakeholders. Initial selection of objectives and reasonable shifts from these are 
accepted at any time of the project 

Field hued participatory appraisal. feuibDity analysis and strategic planning 
A participatory baseline assessment is carried out to produce lists of problems and 
possible solutions as perceived by different groups of stakeholders. Planning 
decisions are made collectively by negotiating these lists against the mandate of the 
external agency and the policy priorities of other local institutions. It is only on this 
basis that a detailed short-tenn plan and timetable is prepared. 

Partldpatory implementation and monitoring 
The responsibility of carrying out decisions negotiated through participatory 
planning is shared by the different stakeholders involved. Each stakeholder is 
supposed to contribute its own resources (i.e., knowledge, skills, raw materials, 
technical inputs, financing) to implement the common plan. Monitoring helps to 
control the flow of input and deployment of activities, as well as identify and settle 
conflicts and problems that may arise, and to take advantage of opportunities as they 
come. 

Partldpatory evaluation and re-planning 
The open-ended and iterative orientation of the participatory process means that 
on-going evaluation is essential. In contrast to summative evaluations that decide 
whether to continue a project or not, evaluations in participatory processes generally 
have a 'formative' focus. Their aim is to extract lessons learned during the 
implementation and use them to guide the future evolution of the project. 
Re-planning of each ensuing activity or phase is thus an expected part of such 
evaluations, in order to continuously learn from the previous experience. 

(Barton et al., 1997) 

Participatory Project Management entails several technical difficulties. It is much 
more complex to manage than individual projects nm by single sectors. The number of 
stakeholders (or stakeholder groups) can be very large. They can be widely dispersed, 
and groups may not be organised in a way to facilitate participation in a co-management 
process. For example they may not have a recognised representative. Engaging full 
participation is therefore an expensive and time conswning process requiring effective 
communication, the ability to help different stakeholders to reach a consensus and the 
ability to help resolve conflicts. All stakeholders need to appreciate the trade-off 
between development and conservation of peatland resources, and together need to 
ensure the management plan balances the two. The political and economic links 
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between the local situation and the national and international situation need to be 
understood, acknowledged and managed strategically. 

2.2.3 Consideration of the economy, society and culture of local 
people 

Some analysts believe that markets and states have failed to harness the total economic 
value of peatland resources, and many are not managed at all or managed haphazardly. 
To become more economically productive, but still sustainable, a management strategy 
may have to be revised to include the use of a wider range of peatland resources. 
Decisions on which resources to use will depend on the socio-cultural and 
socio-economic factors affecting peatland development (Table 1) as well as economic 
factors. The planning process must therefore consider the society and culture of the 
inhabitants. For example, whether communities are traditional or new settlers will 
determine how they may use the peatland. Traditional communities tend to exploit 
resources effectively and sustainably, but new settlers and developers may believe that 
new technologies can overcome the perceived unproductivity of the peat 
Unfortunately, cultural and social differences inhibit the exchange of information 
between old and new inhabitants. 

Table 1. Economic, socio-economic and socio-cultural factors affecting 
peat swamp development 

Economic facton 

• The actual and potential 
environmental and 
economic reaources 
(products and eervicea) of 
peatland 

• Cunent and potential effect 
of peatland resources on the 
economy of local 
communities 

• The potential to improve 
economic benefits (through 
marketing, incentives, 
disincentives, 
compensation) 
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Socio-cultural facton 

• Ownership, tenure and access 
rights to resources, current 
allocation of resources and levels 
of exploitation 

• Level of local community 
participation in the fonnulation, 
design and implementation of 
peatland developnent 

• The institutional support 
available for people to participate 
and benefit &om peatland 
development (training, extension, 
health, public and welfare 
services, marketing initiatives, 
land tide, compensation and 
locally based initiatives) 

• Indigenous knowledge of the 
peatland ecosystem. This can 
facilitate sustainable peatland 
development - i.e. Buginese 
cultural pioneering systems and 
adaptive fanning systems for use 
of shallow peat systems. 

Sodo-economlc facton 

• Infrastructure, facilities, 
information and technology 

• Suitability of setders to an 
agricultural lifestyle 

• The n1U11bcrs and distnbution 
of indigenous versus 
spontaneous migrants 

• The effect on inacased 
incomes arising from the 
project on lifestyles and 
ttaditions 
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Socfo.caltaral facton Socfo.economlc facton 

• The knowledge and skills of new • Local support or opposition to 
participants in a peatland development The COlt8 and 
development initiative benefits of development may 

not be understood. 

• Educatioo and c:onnnmicatioo of 
long term and abort term 
socio-economic benefits provided 
by peatland ecosystems 
functioning 

• Belief sya1ems, local cultmal 
values, aesthetics and religioo 

• Colllequencea of cbanges to 
human health 

• The impacts of unplanned 
migration 

• The value of ICCOlldary forest 
products and fisheries to local 
COllllllUllities. Regulating 
access often requires 
compromise between 
protection and use. 

• Accela to health facilities, 
education and enhanced 
marketing opportunities 
provided by development 
Settlers and indigenous 
comnnmities must have equal 
access to ensure integration of 
new settlers. 

• Provisicm for co-operatives -
marketing 

• Establishment of an agreed 
participatory monitoring 
programme 

2.2.4 Multi-disciplinary advisory teams 

Predicting and comparing the consequences of different management options on the 
peatland ecosystem as a whole (including the human population that relies upon it) is an 
essential part of identifying management objectives. However, it is a complex process. 
It requires knowledge of the geology, hydrology and ecology of the peatland, the 
sociology and economics of the resident populations, and the interaction between 
people and the peatland (especially the use ofresomces). Multi-disciplinary advisory 
teams can provide advice that no single sector could produce alone. Members should 
include representatives from the different stakeholder groups (who use the resources), 
socio-economists, scientists, hydrologists, and representatives from government 
sectors. 

2.2.S The rehabilitation of degraded peatlands 

Where previous inappropriate management has led to the degradation of areas of 
peatland, strategies for the rehabilitation of these areas should ideally be included within 
the management plan. Peatland degradation always involves changes in the drainage 
patterns in peatlands. If these have lowered the water table and caused peat subsidence, 
the actual shape of the peatland surface will have changed. In such cases it will be 
impossible to restore the original hydrological conditions in the short or medium term. 
This usually means that it is impossible to restore the original ecosystem - peatland 
ecosystem loss is ineversible in that sense. However, studies in Europe and the US have 
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shown that it is possible to create hydrological conditions that will result in a valuable 
and productive ecosystem, even if not the same as the original one. This process is called 
rehabilitation of peatlands. As awareness of the adverse environmental consequences of 
large scale unsustainable agriculture on peatland increases, the demand for techniques 
and demonstrations of peatland rehabilitation are likely to increase. For example in 
south Kalimantan, Indones~ the 'One Million Hectare Peatland Development Project' 
was launched by Presidential decree in 1995. The project encompasses 1.4 million 
hectares ofland mainly on peat deeper than 2 metres. Approximately 1, 700 km of canal 
have been dug over the area. However, the productivity for rice of these lands is not 
equivalent to mineralised soil. Indeed, in a recent review of the project, an 
interdisciplinary scientific committee under the auspices of the Indonesian Ministry of 
Agriculture has advised that only 400,000 hectares of the designated land is suitable for 
rice. They advise that the rest should be rehabilitated. This process has begun with the 
blocking of a major drainage canal to prevent further drainage. 

2.3 Implementing an integrated approach 

2.3.1 Introduction 

This section introduces the necessary steps in the process of implementation of an 
integrated approach. Although these steps need to be taken in parallel, the first stage for 
implementation is to initiate a process of stakeholder participation that will form the 
foWldation of collaborative planning and management As the area of land being 
considered in the management plan can be very large (section 2.1), the number of 
stakeholder groups that need to be involved in the planning and management process 
can also be very large. 

An inventory of the peatlands functions and the benefits they provide is needed. To 
enable decision makers to consider the likely effects of present and proposed human use 
of the peatlands, they will need an understanding of the sensitivity of peat swamps to 
human uses. Providing this understanding will depend upon the information and 
resources available to provide such analysis. With this information and understanding, it 
should be possible for the different stakeholder groups to agree on objectives of the 
management plan for the peatland area. Integrated catchment management is a useful 
tool in this process. The next stage is to assess the impact of the proposed management 
plan. Strategic Environmental Assessment (SEA) and Environmental Impact 
Assessment (EIA) are valuable tools for this process that need to be used more widely by 
development groups. Once a management plan has been agreed, a plan for action and 
monitoring progress can be established to enable problems to be quickly identified and 
resolved. Some of the best examples of integrated approaches to planning are National 
Sustainable Development Strategies. A crucial factor to the success of implementation 
of integrated approaches is the support given by the legislation of the countries involved. 
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2.3.2 Institutional change 

A transition from a sectoral to an integrated approach to management requires 
considerable reorganisation of the traditional framework of policy, management and 
regulation. The two key areas needing development are: 

• co-operation between sectors and administrative units; 

• consideration of the economies, societies and cultures of people occupying areas 
of, or influenced by areas affected by, peatland. 

Institutional actions (Table 2) are necessary to develop these areas. 

Table 2. Institutional responses required for integrated management that 
maintain values and attributes in peatlands 

Values Maintenance ApproKb 
needs 

Enviromnen Maintenance of Manage change at the catchment 
tal services ecosystem and level 

hydrological Conaerve vegetation and peat 
functioning soils 

Maintain natlnl water flows 
Monitor land use change 
Avoid the development of acid 
sulphate soils 

Products or Use within Establish limits of different uaes 
Uses limits of singly and in combination 

carrying Change practices in respect of 
capm:ity limits and support 

implementation of changes with 
legislation 
Develop diverse agricultural 
systems 
Minimise disturbance of the 
natural hydrological regime 

Attnbutes Maintenance of Zoning of protected areas 
biodiversity Supervise and monitor land use 

change 
Definition of terms ofuae 
Maintain diversity of systems 
outside protected areas 
Manage retreat from sensitive 
areas 
Rehabilitate degraded areaa 

lnstitatloaal responses 
required 

Acse impacts of sector 
po 1ciea at catchment level 
Change development and 
economic policies to avoid 
neptive impact at the catchment 
level 
Development of cross sector 
policy, programmes and projects 
Provision of appiopliatc 
instruments 
Inter-sectoral education and 
information tranafer 

Devel~ methods to determine 
trade-o between abort-term 
consumptive use and long term 
security 
Beller resourcing of agencies 
who traditionally have been 
weakest (i.e. forestry and 
protection) 
Redefine roles and 
reaponaibilitiea of agencies for 
regulating use 
Develop control and monitoring 
systems 

Develop legislation to support 
zonation 
Develap systems to enforce 
legislation 
Develop culturaJ and heritage 
programmes 
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2.3.3 Stakeholder Participation 

'Participatory Action Research' (PAR) is the process through which collaborative 
planning and management between stakeholders is achieved. The steps in the process 
are given in Figure 3. Honest, independent facilitators are essential for building trust 
among stakeholders and therefore to the success of this process. Non-governmental 
organisations can often take on this role successfully. It is also essential that 
stakeholders have the necessary capacity to participate in management. Capacity 
building may be required in, for example, establishing and running appropriate 
organisations, or evaluating and monitoring the implementation of the management 
plan. Establishing collaborative planning and management can take a long time, and as 
participatory management may never be fully self-financing, financing by donors or 
government is necessary to sustain the process. 

Participatory appraisal by 
local interest groups 

• 
Leaming by doing (participatory 
monitoring and evaluation) 

l 
Implementation of the plan 
by interest groups and 
external partners (local 
institution building) 

t 
Negotiating and agreeing on an 
action plan amongst interest 
groups and other relevant 
institutions and agencies 
(participatory planning wortcshop) 

Source Barton et a/, 1997 

-, 

1~ 

Analysis of appraisal results 
and identification of proposed 
solutions by interest groups 

l 
Presentation of results and 
proposed solutions to the 
community at large (feedback 
meeting) 

1 
Feasibility analysis and 
prioritisation of actions by 
the community at large 
(feedback meeting) 

Figure 3. Schematic diagram of the Participatory Action Research (PAR) process: appraisal. 
analysis. planning. implementation and evaluation. From Barton et al .. ( 1997). 
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New and appropriate technologies have been, and are being, developed for use in the 
PAR process. Some of the better known examples of this are Rapid Rmal Appraisal 
(RRA}, Participatory Rural Appraisal (PRA), Rapid Assessment Procedures (RAP) and 
Activist Research and Farmer Participatory Research. The basic methods and 
techniques for generating information and making decisions are the same for all types of 
Participatory Action Research. For fwther details on PAR see Barton et al. (1997) and 
Borrini-Feyerabend (1997). 

2.3.4 Peatland inventory and information 

A peatland inventory supplies infonnation required by SEA or EIA assessments 
(section 2.3.7) relating to a conservation or development policy. However, they can be 
expensive and take a long time to complete due to the siz.e and inaccessibility of peat 
swamps. They can therefore delay action. It may be better to proceed with developing 
conservative policies, than to asswne that the inventory will be completed in time. 

The contents of an inventory should be planned carefully. Traditionally inventories 
have focused on habitat features, certain geographic characters, ownership, land use and 
threats. Recently they have included the benefits peatlands provide. The amount of time 
and effort required for an inventory can be estimated by a small feasibility study. A 
simple but relatively complete inventory is better than a complex and expensive one that 
may be difficult to achieve on a short time scale and with limited funds. 

Institutions responsible for planning and management are often unaware of, or lack 
information on, the values of peatlands. Resources may be wasted because 
responsibilities are spread between sectors, which means tasks may be duplicated by 
different sectors. Limited resources may limit training. However, the main problem is 
that information both on how peatlands function and their vulnerability to specific 
threats is generally not available. A national action plan should aim to improve 
education at all levels. 

2.3.S Integrated Catchment Management (ICM) 

ICM is the management of rivers and the surroWlding catchment or basin as a whole. 
Planning management at a catchment scale facilitates understanding of bow even 
remote ecosystems can be affected by the demands from distant urban areas in the 
region and even from COWltries of the developed world (e.g. trade). ICM is useful in 
identifying and solving basin-wide problems, resolving sectoral conflicts and 
cross-boundary questions in management of a water resource (see Box 2 for an 
example.) ICM is therefore useful in managing lowland swamps and peatlands because 
peatland is sensitive to problems arising elsewhere in the catchment, and can adversely 
affect large areas outside their immediate area when they are developed inappropriately 
(Figure 4). 
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Impact 
Forestry 
Drainage 
Mining 
Agriculture 

Water quality 
Fisheries 

On site 

Off site 

Water balance 
Habitat 

Hydrology 

Vegetation 

-------Substrate 

Habitat 

Carbon dynamics 
Greenhouse effect 
Biodiversity 

Figure 4. Diagrammatic representation of effects of impacts on tropical lowland peatlands. 
The effects may extent over different scales. From Maltby (1997). 

Box 2. The Murray-Darling Basin Initiative - the largest Integrated 
Catchment Management program in the world. 

The Murray-Darling Basin covers most of inland south-eastern Australia. 
Approximately 1.8 million people inhabit the area covered by the management 
program and another million living elsewhere are dependent on its water. Much of the 
land within the basin has been developed for agriculture. However, this was proving 
unsustainable due to development-induced changes in the hydrology of the 
ecosystem. Large scale replacement of trees and other natural vegetation with 
shallow rooted agricultural crops and pastures increased the volume of rain water 
being added to the water table in the uplands of the basin. Irrigation of crops was also 
causing a rise in water table. The upland subsoils of the basin have a high salt content 
and the rising water table carries salt up to the soil surface causing land degradation. 
Agricultural methods were also having a negative impact on the wetlands in the 
basin. These are rich in biodiversity (for example, fish) and perform the important 
service of improving water quality by reducing nutrient loads from agriculture, 
industrial plants and urban stormwater. 

The communities of the Basin realised that these ecosystem-wide problems of 
salinity and hydrology were too widespread and complex to be tackled effectively by 
any single government. They also recognised that community participation would be 
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essential to achieve sustainable resource use. Consequently, an integrated approach 
to the management of the basin was adopted through the establishment of the Natural 
Resources Management Strategy (NRMS). The strategy aims to co-ordinate 
effective planning and management for the equitable, efficient and sustainable use of 
the natural resources of the Basin. It provides an organisational structure within 
which governments and communities can co-ordinate their work. Sub-strategies 
within the NRMS concentrate on different issues. Their aims include the following: 

• Making more sustainable use of the basin's resources; 

• Reducing the problems of salinity and rising water tables; 

• Conserving wetlands and native fish populations; 

• Increasing the economic and environmental sustainability of the irrigation 
industry; 

• Rehabilitating the Basin's rivers. 

New institutional support had to be created to implement the strategy. This 
includes the Murray-Darling Basin Ministerial Council, a Community Advisory 
Committee, the Mmray-Darling Basin Commission, and multi-disciplinary advisory 
groups. The Commission co-ordinates the efforts of all the governments and 
communities involved in the NRMS. It is chaired by an independent president 
appointed by the Ministerial Council. Commissioners are departmental heads and 
senior officers in the departments represented on the Ministerial Council. Many of 
the Commission's projects are administered through their departments. This 
encourages co-operation between the various government departments and the office 
of the Commission. The MDBC is therefore equally responsible to each of the 
governments represented on the Council, but is not a body of any government. 

The Ministerial Council is the policy-making body for the initiative and normally 
consists of 11 ministers holding portfolios for land, water and environmental issues 
within the six governments involved in the Basin. This means that the unanimous 
decisions taken by the Council represent a consensus of governmental opinion and 
policy across the Basin. 

The Community Advisory Committee acts as a sounding board for the Council. 
The Committee is made up of27 community representatives drawn from the states in 
the Basin, as well as representatives from other national interest groups. 

The Commission draws upon an extensive system of more than twenty working 
groups, made up of experts in natural resources management and research, drawn 
from government departments, universities and private and community 
organisations. 

A recent example of the effectiveness of the Commission is the watering plan for 
the Barmah-Millewa red gum forests on the Mmray, approved after extensive 
community consultation. This is the first time in Australia that interstate agreement 
has been reached for a permanent allocation of water to a wetland ecosystem. 

Adapted, with permission, from material distributed 
by the Mumzy-Dar/ing Basin Commission 
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2.3.6 Criteria for rehabilitation of degraded peatlands 

To rehabilitate degraded peatlands, it is important to select the target site carefully. 
Revegetation is critical and should use species that are dominant on local peatland areas. 
The density and distribution of seedlings need to be controlled to obtain optimum 
growth. The following criteria should be considered in deciding the use for which 
degraded peatlands should be rehabilitated. 

• The hydrology of the degraded peatland. Even where land drains have been 
established the best approach will usually be to try to return the peatland to its 
pnHlevelopment levels of drainage. The best approach to rehabilitating areas that 
have been logged or are close or hydrologically linked to natural forests or forestry 
would be to reinstate forest-based systems. However the capacity of the 
rehabilitated forest to support minor product uses should be considered. 

• Resources available. If resources for rehabilitation are low, consider agroforestry 
options such as sago and rattan that require no drainage or fertiliser. Only consider 
agricultural options where investment is sufficient to guarantee a long tenn 
increase in well-being of rural livelihoods without reducing environmental 
quality. 

• Whether a dlvene resource base is important and can be sustained. If so 
consider mixed uses. 

Box 3. The role of Meltlle11e11 in peatland rehabilitation 

Me/aleuca species are native to most of Southeast Asia and may in some cases prove 
valuable to the rehabilitation of degraded peatland. Melaleuca-dominated 
ecosystems provide a range of services and income-gathering activities, many of 
which are not widely appreciated. They enhance environmental quality by protecting 
against acidity and by their influence upon the hydrological cycle. Some are 
important wildlife habitats and yield fish and other animal protein. Me/a/euca is a 
fast-growing source of wood for fuel and construction. Essential oils from Me/a/euca 
are a valuable export commodity with well-documented medicinal properties. 

Mela/euca grows well on peat, tolerates severe acidity, flooding and burning, and 
is easily propagated. It therefore seems well suited for cultivation on degraded 
peatlands. In Vietnam, thousands of hectares were planted to Me/a/euca after the 
Vietnam War. Lack of technical understanding limited the rewards of these efforts 
and many plantations have since been destroyed. Reforestation efforts continue. 
Current research into the use of Me/a/euca in mixed cropping systems shows that 
Me/aleuca can complement rice cultivation. It should be possible to harness the 
indirect environmental benefits of Melaleuca in order to assist rice production, whilst 
still enjoying the other, more direct benefits of Me/a/euca. Management guidelines 
based on research into the benefits and optimal techniques of Mela/euca 
rehabilitation are urgently needed. 
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• The hydrological functfon1 of the peatland. Always try to ensure that these are 
preserved and soil conserved by integrating use. 

Plantations are an obvious use of degraded lands, but they are no substitute for natural 
forests. They lack the biological diversity of natural forests that confers resilience and 
stability and provides multiple benefits to communities. However, industrial plantations 
will be needed to supply wood and cellulose, and the feasibility of establishing them on 
degraded peatland needs to be investigated. Sustainable management of Melaleuca 
wetlands for charcoal and other wood products may be one possibility (Box 3). 

2.3.7 Predicting the impact of management plans 

Environmental Impact Assessment (EIA) has been the main method used to assess the 
environmental implications of a project or intervention. Many countries have a legal 
requirement for EIA to be undertaken before projects are allowed to proceed. 

The first stage of EIA is 'scoping' to decide which are the most important 
environmental characteristics of an area, and of those, which are likely to be affected by 
the proposed development and should be investigated fmther. In the past, some 
characteristics may not have been recognised as relevant through lack of information. 
This should be corrected by the new compendia of EIA methodologies and the recent 
technical manuals for wetland resource management, including the manuals of 
guidelines for scoping EIA in tropical wetlands (Howe et al., 1991a, 1991b). In 
peatlands, relevant characteristics are hydrological regime (inflows and outflows, 
seasonal changes, ground water recharge, quality of waters), biotic regime and social 
economic aspects. Projects that could alter these should be subjected to EIA. Also, 
whenever a project involves more than a certain specified siz.e of area it should be 
considered in an EIA. Regionally the threshold figure varies, but SOha has been 
suggested as a minimum. Any project that increases the population on a wetland should 
have an EIA, even ifit does not directly impact on the hydrology. Most projects of this 
siz.e will already have EIA as mandatory, ifthe legislation exists. 

Traditionally, EIA has been applied to individual projects. This limits the value of the 
EIA in efforts to minimise the environmental damage of development projects because 
single project EIAs: 

• can only comment on the suitability of a development proposal for the targeted 
area, rather than suggesting alternative 'more robust' sites for the proposal; 

• cannot take account of the cumulative impacts caused by several projects; 

• cannot consider alternative developments or mitigation measures because these 
alternatives will be limited by choices made at an earlier, more strategic level; 

• cannot address the impacts of potentially damaging policies that are not 
implemented through specific projects; 

• have to be completed in periods dictated by the timing of project approval 
applications. This limits the amount of baseline data that can be collected and the 
quality of the analysis that can be performed. 

(Glasson et al., 1994, Berry Marine Consultants, 1996). 
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These limitations have led to a change in the level at which EIA is being used in the 
development process. Rather than being only used in the final stages of a development 
strategy (when individual projects have already been fonnulated). it is being used at 
much earlier stages in the development planning process, to evaluate the environmental 
impacts ofa whole policy, plan or programme. In such cases it is described as Strategic 
Environmental Assessment (SEA). A number of nations are encouraging the use of 
SEA, including the USA and several European nations. As well as overcoming the 
descnbed limitations of single project EIAs, SEA has the potential to provide the 
following additional benefits: 

• Encourages the consideration of environmental objectives during policy, plan and 
programme making activities within non-environmental organisations; 

• Facilitates consultation between authorities on, and enhances public involvement 
in, evaluation of environmental aspects of policy, plan and programme 
formulation; 

• May render some project EIAs redundant if impacts have been assessed 
adequately; 

• Facilitates the consideration of long range and delayed impacts. 

(Berry Marine Consultants, 1996). Consequently, where possible, SEA should be 
used from the start of the management process. 

2.3.8 Action plans and monitoring progress 

Action plans are increasingly being used for environmental management in developed 
countries. They may be divided into long-term (20 years), mid-term (5 years) and 
short-term (annual) plans. Therefore, implementation and monitoring should be based 
on the prioritised activities. An action plan template for a national or provincial 
programme for sustainable utilisation ofpeatland has been outlined in Box 4. 

Planning approaches relevant to action plans are given in the IUCN handbook 
Strategies for National Sustainable Development. 

The progress of action plans should be monitored using indicators of sustainability 
(Table 3). 
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Box 4. Template for an action plan for the sustainable utilisation of 
peatlands 

I. Map and classify peat resources. 

2. Identify the nature and scale of current utilisation and possible alternative 
developments. 

3. Evaluate the local, national and international significance of peatland 
ecosystems in relation to the following: 

• Ecosystem type, community or hydromorphological type 

• Ecological, chemical, biophysical, hydrological processes 

• Production and fisheries support 

• Wildlife, including migratory species 

• Research, educational, recreational and heritage 

• Genetic reservoir 

• Other values 

4. Define the nature and scale of permitted sustainable uses, ie uses that do not 
impair essential functions. 

5. Identify those peatlands that must be retained for functional and conservation 
purposes. 

6. Define terms for non-sustainable use of peatland before development begins. 

7. Define tenns for stakeholder participation and steps towards the most 
effective community-based management system. 

8. Advise on strategies necessary for the sound management of peatland 
resources. 

Table 3. Examples of positive lndlcaton of sustalnabWty In peatlands. 

Geopbylical Blopbylical 

• Low incidence of • High rate of 
flooding regeneration of 

• Minimal intervention production forest 
ncccasary to p:cvcnt • High number of 
siltation and tidal epecica 
intrusion • Large area of closed 

• Low incidence of canopy 
fires • Continuous yields of 

• High water quality forest products 
• Low &equenc:y of 

animal disturbance 
on agricultural areas 
near peatlands 

Economic 

• Settlers 
cconcmically 
self-sufficient 

• Oovernment 
subsidies to 
bouaeholds low or 
absent 

• Good support to 
cconcmic acctorl 

Social 

• Low migration from 
settlement projects 

• Good employment 
opportunities and 
enterprises arising 
from forest USC 

• Presence of 
effective local 
institutions for ~ 
management 
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2.3.9 National Sustainable Development Strategies 

The IUCN's World Conservation Strategy (1980), Caring for the Earth (1991) and 
Agenda 21 (1992) prompted many nations to develop conservation strategies (variously 
named environmental or biodiversity action plan, policy plan or management plan). 
Recently many have produced national sustainable development strategies (NSDSs) or 
national action plans. These provide the framework for integrating economic, social and 
environmental objectives. Implementing an NSDS must involve collaboration between 
sectors on a national and local level. 

National Wetland Policies are the most important parts of an NSDS for peatlands. The 
Ramsar Convention on Wetlands advocates that contracting partie~ to the Convention 
should formulate National Wetland Policies as an important step towards conservation 
and wise use of wetlands (Recommendation 4.10). However, only in the last ten years 
have countries begun to adopt National Wetland Policies. Six nations now have such a 
policy, with an additional 21 countries having initiated, or now considering such a 
policy (Ramsar Convention on Wetlands, in prep.) 

In order to assist those Contracting Parties which as yet have no policy of this kind, the 
Ramsar BW"CaU is in the process of producing a report, including a framework for 
development and implementation ofNational Wetland Policies (Ramsar Convention on 
Wetlands, in prep.). 

2.3.10 Legislation and designated areas 

Few peatlands have appropriate legal protection. In those that do, staff or physical 
resource shortages often prevent protection being enforced. Furthermore, the natural 
boundaries of the peatland may cross political and cultural boundaries creating further 
enforcement difficulties. 

In Indonesia, peat swamps with a depth of 3m or more are designated as Protection 
Forest under a Presidential decree. Peatlands may be developed only if their ecosystem 
functions can be protected from damage and EIA is mandatory for any development. 
However, this classification does not protect peat swamps with shallow peat deposits 
although these may be equally valuable in ecological and hydrological terms. 

The first stage of a national action plan is to examine the legislation and regulations 
that effect peatlands and their uses. Abuse may be controlled by legalising traditional 
use and regulating it to allow sustainable utilisation. 

2.4 Components of multiple use 

2.4.1 Introduction 

Planning for sustainable management requires an appreciation of the multiple uses to 
which peatland can be put, and an understanding of the consequences of each use on the 
peatland ecosystem and its human dependants. The state of the peatland determines 
which of the possible uses (Table 4) can be included in a sustainable use management 
plan. Some suitable activities are incompatible with or preclude others. For example, 

30 
Digitized by Google 



2. Implementing the guidelines 

water resources cannot be exploited when extensive drainage is carried out for 
agriculture. Similarly, fishing opportunities could be lost under extensive water 
exploitation. Some potentially suitable uses need to be explored and developed further, 
for example, eco-tourism. Cost-benefit analysis of eco-tourism is challenging and 
subject to heated discussion between experts. 

Restricting or forbidding use of biological products will only be effective if the 
majority of stakeholder groups understand and agree it is necessary. Typically, 
restrictions depend upon complex criteria including extent and condition of habitat or 
resomce, the demands of individual populations, historical use rights and, ultimately, 
whether restrictions can be enforced. 

Table 4. Uses of undisturbed peat swamp forest most suitable for a multiple use 
management plan, and their effect on structure and functioning of the forest 

Changes in peadand Examples of lolt or 
Uae Structunl changes characteriltfcl redaced benefta 

Food gathering Removal of plant and Minimal~ with poeaible Possible reduction of 
animal mateiial exceptjon o disturbance and biodiversity 

competition with wildlife needs 
Fuel wood Removal of wood Vegetation change (clearance) Loss of habitat and 
gathering biodiversity 
Medical plants Removal of plant 

material 
Minimal~ but danger of Minimal 
over-expl01tation 

Fishing Removal of fJSh Minimal disturbance, with Minimal 
poeaible competition with 
wildlife, Ci!>ility of 
over-exp 01tatton 

Ornamental Removal of plant and Generally minimal disturbance Minimal 
species animal material but ~ible competition 

resources, and pouible with · ·re and danger of 
destruction oflocal 
habitat 

over-exploitation 

Wildlife trade Hunting and removal of Generally minimal structural Loss of biodiversity and 
wildlife effects except thole from fire or of habitat of rare and 

tree cutting. Danger of endangered species 
imbalance in natural population. 

Honey collection Removal of honey, Trees cut or fin: U8ed Habitat alteration 
C':ible destruction of 

colonies 
generally minimal 

Eco-tomism Increased human Minimal except along selected Local habitat 
activity and disturbance lines of access disturbance 
on access trails 

Scientific As for tourism Minimal except along selected Local habitat 
research and lines of access disturbance 
education 
Animal grazing Increased animal Alteration of vegetation, Local habitat 

activity and disturbance. physical =:re to peat disturbance 
Grazing surface. pouib e human and in~ animal health hazard from 
species. contamination, increased 

incidence of disease vecton1 or 
toxins 

Water supply for Relatively small None demonstrated but must Possibly minimal 
local drinking amounts of water not reduce water table providing water table is 
and irrigation diverted maintained throughout 

the year to avoid 
over-draining 
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2.4.2 Forestry as a sustainable use 

If carried out sustainably, selective forestry is probably the most directly valuable use of 
peat swamp forest resources. Well over 120 timber species occur in peat swamp forests. 
They have a range of uses from large scale construction and boat building to medicinal 

Box S. Sustainable forestry management in Sarawak 

The Forest Department of Sarawak classifies peat swamp forest into five distinct 
sub-types. The main sub-type, mixed swamp forest (MSF), covers four-fifths of the 
total area. The bulk of the logs come from the following species: ramin, alan (Shorea 
a/bida),jongkong (Dactylocladus stenostachys), sepetir paya (Copaifera pa/ustris), 
kapur paya (Dryoba/anops rappa) and meranti (Shorea spp.), although other mixed 
light hardwoods may contribute. 

Within the permanent forest estate, mixed swamp forests have been managed to 
sustain yields and optimise resources by selective cutting since the 1950s. The 
selective felling system aims to remove mature and over-mature trees while retaining 
a sufficient residual stand to form the basis for the next crop. Each area of concession 
forest has a Forest Management Plan that describes how the management unit is to be 
harvested. Before a logging licence is issued, an inventory of the trees in the area is 
carried out. This estimates the minimum growing stock above 20cm dbhob (diameter 
at breast height over bark). The permissive harvest or coupe is then determined. Since 
1961 selection limits have been based on girth criteria. 

Logging follows the 'Kuda-kuda' system that minimises damage to the residual 
stand. This system of extraction is obviously much more labour intensive than 
mechanised methods. However, the extraction cost per cubic metre oflogs produced 
was between US$1 I to US$14 at 1992 prices. 

The period of the initial cutting cycle was 60 years. In 1970 it was reduced to 45 
years. Once logged MSF receives silvicultural treatments within one year. Between 
10 and 15 years later "diagnostic sampling,, detennines the most appropriate second 
treatment. One hectare permanent sample plots are used to monitor development and 
predict time to next harvest. 

At present, the process of poisoning young trees of non-commercial species is not 
followed. This is a precautionary approach to management that aims to take account 
of future changes in the standards of timber utilisation. Non-commercial timbers 
could be of commercial interest in the future. 

On the basis ofa45-yearcuttingcycle, a net growth rate (volume) of2 m3ha·1y-1 or 
more would be sufficient to sustain the annual harvest. This allows some flexibility, 
room for compromise and increase of options for multiple use. 

Even with a selective cutting regime it is not known whether a second rotation will 
be possible because the primary production becomes much lower. This needs further 
study. 
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uses, latex, resins, and food. Forestry management can include forest products other 
than timber, such as rattan, fiuits and sago. 

Selective logging tends to extract the preferred commercial species and leaves behind 
mature individuals of less desirable species. This can jeopardise future supplies of 
quality timber. Consequently, sustainable forestry must employ strict selective logging 
practices to reserve non-commercial trees for future use (Box S). The level of harvest 
must be determined by the potential of the forest to provide a sustained yield, rather than 
by the demand for the resource. 

Table 5. Requirements for sustainable management ofpeatland for forestry 
(PFE = Peatland Forest Ecosystem) 

Admlldltratlon 

Conccuion agreements 

Penalties for 
infiingements 

Adequate reaourcing of 
forest personnel 
Staff training 
Profeaaional fon:aters 
in the employ of 
concessionaires 
ln~of 
official ltaff' 

Consideration of 
whether cndangeml 
and protected species 
(flora and fauna) exist 
within the PFE 

Consideration of 
whether there is 
adequate land outside 
the PFE for people to 
settle 

Consideration of 
whether there is 
profitable and 
permanent crop within 
the forest 

Consideration of 
whether the forests 
have been gazetted 
following a full public 
enquiry 

Consideration of 
whether the boundaries 
are known and clearly 
marked 

Cateaory of reqalremeat 

Timber barftlt 

Rules for conducting 
felling 

Forest management 
prescriptions to eet 
cutting limits and 
criteria 

Management plana for 
all conccuions in PFE. 
Including inventory, 
description of 
allowable cut, 
identification of 
prohibited, obligatory 
and optional species. 

Maintenance of species 
which may have value 
for future generations 

Research into the 
potential value of 
species 

Non-dmber pndndl 

Definition of the terms 
of exploitation 

Preacription oflimits to 
cutting and frequency 
of tapping operations 

Prohibition of cutting 
of fruiting trees, plants 
or palms to ensure 
maintenance of · 
and atruc1ure of ra 
logged-over forest 

Protect other uses 
(medicinal, honey, 
Jelutong, fish, etc.) 

Prohibit use if 
necessary 

En\'h11111ental ..... ~. 
Maintain hyck'Ological 
integrity 

Prohtl>it canal cutting 

Minimise dilllUrbance 
to peat 
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To detennine sustainable cutting limits and estimate timber output a pre-felling 
inventory is necessary to provide data on tree species and size. Table S summarises 
measures necessary for sustainable forestry as a component of multiple use ofpeatland. 

Even the most selective forestry practices require a dense network of tracks. These 
alone can have serious impacts, including improved access that encourages illegal 
hWlting and logging, and altered surface water drainage patterns. This should be taken 
into account in management plans. 

Few forests have reached their second cutting cycle, therefore management should not 
rely solely on natural regeneration. The forest must be enriched by planting indigenous 
tree species of commercial importance. 

2.4.3 Agriculture as a sustainable use 

The most successful agricultural methods used on peatlands are those that have been 
adapted, often by indigenous societies, to suit the swamp forest environment. Their 
success is due to careful site selection and complex farming systems, including the use 
of exchange labour, wage labour, unrestricted tenure of land, and a learning system for 
new entrants. The possibility of adopting, adapting or developing these methods for 
wider application in sustainable agricultural systems needs to be explored. 

Small scale agriculture can be one component of a multi-use sustainable management 
plan, but the crop and site need to be carefully chosen. Sago is one crop suitable for 
growth on shallow peat The Mentawaians, a Protomalay group, and the more numerous 
swamp forest people of Irian Jaya subsist on sago palm. With good organisation sago 
plantations can provide year round food supplies. Rice may also be a suitable small scale 
crop for shallow peat Small scale cultivation may allow some of the functions of natural 
wetlands to be maintained, for example, conserving the organic material in peat soils, 
avoiding acidity development in acid sulphate soils and limiting the off-site 
hydrological consequences of wetland conversion on landscape hydrology. This is 
especially likely if cultivation is carried out in response to seasonal shallow flooding and 
as part of a landscape mosaic. 

Normally tree crops (coconut, oil palm) are preferred over annual crops in 
development options, especially on deeper peats. Tree crops protect the peat surface 
against drying out by providing a damp, stable microclimate, and do not require the 
cultivation of the peat that breaks down the top peat layers, encouraging erosion and 
acidification. The major problem encountered in tree crop plantations is that the trees are 
not held sufficiently upright by the peat substrate and lean once they gain height This 
can be reduced by compacting the top layer of peat by 1.5 times its usual density, and in 
the case of coconut, planting dwarf hybrid stock. 

Zonation of a peatland could simplify the inclusion of small scale agriculture into a 
management plan. For example, sections of the outer mineralised fringe could be used 
for small scale rice cultivation. Sections of the shallow peat inside the mineralised fringe 
could be used to cultivate crops that are more productive on peat, for example, coconut 
or oil palm. The natural vegetation of the deepest, central peat deposits should be 
preserved. 
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2.4.4 Water abstraction as a sustainable use 

As water demands grow and water resources dwindle, the importance of peatlands as 
potential somces of water has received increasing interest. Peatlands fulfil an essential 
role as source areas for rivers; especially in maintaining low flows during dry periods. 
Moreover, new techniques developed in Sarawak - using very long horizontal rather 
than vertical wells - show that they can provide significant amounts of groundwater 
without compromising the ecosystem quality. 

The water quality in peatlands is usually very good; the frequently abundant humic 
acids often responsible for deep brown colouring can be removed quite easily. However, 
using peatlands as a water source cannot be combined with uses that adversely affect 
water quality - including activities that result in extensive drainage. 
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3. Appendix - Background on tropical 
peatlands 

This section provides a summary of the nature and distnbution, functions and values 
and development experiences and potential of peatland. Further information is available 
from other sources listed in section S. 

3.1 Nature and distribution of tropical peatlands 

3.1.1 Peat soils and peatlands 

Tropical lowland peatlands form on low-lying land where water logging (from rivers, 
the sea, or direct precipitation) and consequent oxygen deficiency prevent dead plant 
tissue from decomposing completely. Instead it accumulates to form peat. Cores of peat 
soils are often layered and show the succession of vegetation changes occurring over 
thousands of years. Biological and geological material (for example, pollen grains, 
volcanic ash) preserved in northern hemisphere peatlands provide a sequential archive 
of scientific information on climate change, palaeoecology, industrial pollution, and 
biological indicators. Peat swamp forest systems have not been studied extensively in 
this way, though it must be presumed that they may be at least of equal scientific interest 
and importance, particularly in widerstanding global changes. Drainage of peat leads to 
aeration, and hence its oxidisation and decay. Consequently, the more pristine the 
peatland is, the higher its scientific and consequently educational value. 

In this volume tropical lowland peatland refers to all peatland originating from a forest 
environment at SOm asl or below. Peatland is the collective term for all land with a peat 
cover. Some peats may still support a peat-fonning vegetation or mire, like virgin peat 
swamp forest that is tolerant to year round high water tables. Other peatlands may have 
secondary growth that is no longer peat forming, or have been drained and converted to 
agricultural land 

3.1.2 Extent and distribution 

Within Southeast Asia, peatland is distributed among Indonesia, Malaysia, Thailand, 
Vietnam, Papua New Guinea and the Philippines. Indonesia possesses approximately 
ten times more peatland than the next richest area, Malaysia. Papua New Guinea may 
rival Malaysia in lowland peatland area but the distribution of its peatland is poorly 
documented. 

Areas of tropical peatland have not been assessed accurately. Most estimates are 
derived from aerial photographs and more recently, remotely sensed satellite imagery. 
Neither of these methods can distinguish accurately between waterlogged mineral and 
peat soils as both can support forest of similar structure. Estimates of extent rarely agree, 
and vary because: 
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• definitions and classification systems vary in use of criteria, especially minimum 
depth of the organic layer peat and forest type; 

• sectors only evaluate peatlands they are interested in, ignoring those suitable for 
other purposes; 

• survey and mapping techniques vary; 

• estimates are not checked by field visits. 

Furthermore, remote and inaccessible areas of peatland still need to be mapped, and 
peatland is constantly being lost. Data are constantly being updated. This makes it 
difficult to provide a baseline for monitoring changes in peatland area. 

3.1.3 Physical and chemical characteristics of tropical peatlands 

Few accounts describe the physical and chemical properties of tropical peat in its natural 
st8te. Most describe the properties of peat following deforestation, drainage and 
cultivation. 

Hydrology 

Precipitation and surface topography regulate the overall hydrological characteristics of 
a peat swamp, and cause variation within the swamp (in depressions and raised areas). 
The area of the swamp almost certainly dictates the height to which it can rise through 
build-up of ground water. This in tum determines its hydraulic properties. Thus altering 
surface topography and reducing the area of the swamp inevitably affects its hydrology 
and hydrological functions such as the ability to supply water to adjacent areas. 

Although rates of runoff and lateral seepage of water in surface peat may be high, 
vertical and lateral seepage of water through peat is very slow. As in temperate 
peatlands, surface water run off is carried to the fringes ofpeatlands. The water tables of 
most pristine tropical peat swamps fluctuate 0.~.6m above and below the surface. If 
the hydrophysical principles of temperate raised peat mires apply to tropical ones, then 
even small changes in hydrology would have a significant impact on vegetation. 

As the very existence of peatlands depends on low water table gradients, any activity 
that will enhance the gradient will result in peatland loss over large distances. Drainage 
always increases the gradient, and a drainage scheme (or canalisation, road-building, 
etc.) of one area will affect a much larger area. For further explanation see Ingram, 
(1983). 

Chemical cbaracterlstlcs 

The nutrient status of a peatland depends on its water source, which in turn depends 
partly on topography. Rain water has a low concentration of mineral nutrients in 
comparison to marine and riverine waters. Therefore peatlands flooded by ground water 
from rivers or seas are more nutrient rich than those that receive water solely from 
rainfall. This variation in nutrient status means that peatlands vary in their suitability for 
agricultural development. 

38 
Digitized by Google 



3. Appendix - Background on tropical peat/ands 

Macro and micro element levels are usually much lower in sub surface deep peats than 
in the upper 25cm. This suggests that elements in the surface layer are recycled whilst 
the remainder are part of the organic matrix and unavailable to plants. Tropical peat is 
also characterised by high acidity. The pH of pore waters is usually below 3.5 and the pH 
of the peat itself is often lower. However, the peat closest to the mineral substrate can be 
less acid with a pH of up to 5.5. The electrical conductivity of tropical peatlands rarely 
exceeds 100 S cm·2 (little more than rain). Some coastal areas have higher values, up to 
470 S cm·', owing to the higher marine salt content. 

Organic input from litter fall is low in peat swamp compared to terrestrial forests. 
Furthermore, tropical wood peat may decompose more slowly than temperate peat 
normally derived from herbaceous vegetation. Consequently very small amounts of 
nutrients are released through decomposition. However, development of peat swamp 
forests can alter decomposition rates considerably. For example, artificial drainage 
accelerates the rate of decomposition. 

Peatland soil characteristics that constrain development 

Some characteristics create considerable problems for major sectoral development 
(Table6). 

Table 6. Characteristics ofpeatland soil particularly problematic for major 
sectoral development 

CbaracterilUc 
Relative levels of peat 
base and sea or river. 

Structure 

Chemistry 

Coaseqaence 
When the buc of peat is below sea or 
river level drainage of peatland can 
result in flooding. 
HiRh water holding capacity. Peats can 
hofd 500 to 1000 % of their weight of 
water. 
Low bulk density (0.1-0.32garf3) 
decreasing with depth 
Low nutrient content 
Peat is often l880Ciated with potential 
or actual acid-sulphate soils. 
Acid-sulphates may drain into a site 
from remote areas and dcvelop:nent 
might make this problem worse. 
Sulphide content (hi~ in shallow 
peatll that cover manne or deltaic 
depoeits) 

Problem 
If the peat base is below sea or river 
level, peat should not be drained. 

Devel~t !CCl,Uirea expensive and 
sophisticated drainage and water 
management 
Soil cannot bear heavy machinery 

Soil baa low productivity. Felling 
natural form vegetation lowers 
nutrient content by interrupting 
nutrient cycling. It also compacts the 
drained surface, which severely limits 
plant nutrient availability to 
agricultural crops and changes nutrient 
content. 
Highly acid soils arc 11118uitable for the 
majority of agricultural crop11. 
Deforestation and drainage can 
inacase acidity to pH 2-3. 
When drained, aerial oxidisation leads 
to release of acidity and other plant 
toxins, especially Aluminium from 

It is important to consider the characteristics of the substrate underlying the peat both 
up and downstream from the management site, and the effects of management on that 
substrate. Peat often covers substrates that in aerobic conditions oxidise and release 
acidity. Peat, an anaerobic layer, protects the substrate from oxidisation. Canalisation 
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penetrates or dries out the protective peat layer, leading to substrate oxidisation and the 
production of acid sulphate material. Consequently, the acidity of the peat water may 
decline to less than pH of2. Water table management for crops must take into account 
the need to keep peat anaerobic. To maintain the anaerobic conditions groundwater 
should be kept within O.Sm of the smface of peat If the watertable drops below this level 
the peat also becomes difficult to rewet and can be eroded by wind and fire. 

Few crops can grow on acid sulphate soils and measures to mitigate acidity are also 
limited. Adding lime to neutralise the acid is generally uneconomic. Seawater can be 
used to counteract acidity, but this introduces the problem of salinity and limits crop 
choice to those that can grow on peat under saline conditions. Coconut can grow under 
saline conditions, but rubber cannot. 

Peadand classification 

Three major categories of lowland peatland have been identified in Southeast Asia: 
coastal, basin (or valley) and high peatland. Within these categories, peatland can be 
classified by a range of features. In most classification systems depth of peat is the most 
important feature, as this determines suitability for agriculture. Different authorities 
both within and among Southeast Asian countries use different classification systems 
for both peat soils and peat forest An agreed, transparent classification system would be 
valuable in preventing confusion in regional discussions, and allowing development of a 
strong and regionally consistent conservation strategy. 

3.1.4 Vegetation and fauna of tropical peatlands 

In contrast to many temperate peatlands, the typical plant community of tropical 
peatlands is forest. A single peat swamp forest can hold a diverse range of forest types, 
all of which may differ from the range of types found in another peat swamp. In any peat 
swamp the forest types grade into one another in response to variables such as peat 
depth, nutrient supply and the amplitude and period of flooding. All of these variables 
may vary over very short distances. Forest types vary in diversity. For example, in 
Sarawak the mixed swamp forest Gonystylus - Dactyloc/adus - Neoscortechinia 
association is very diverse, whereas the Alam Bunga is dominated by Shorea albida and 
one or other of three understorey shrubs. 

Despite such variation, the vegetation of a peat swamp forest has a general structure. 
The wet edges of a peat swamp receive the most plant nutrients and so support the 
largest trees (36-42m tall), although these are few and provide an uneven canopy. The 
central bog plain receives fewer flushes of water and is poorer in nutrients, particularly 
phosphorus and potassium. This limits tree growth, and canopy height, girth, and total 
biomass per unit area all decrease towards the centre of the swamps. The interior of peat 
swamps may support a very dense 'pole forest' with trunks rarely wider than 30cm and 
canopy no more than 20m high. The driest centres of peat domes may support an open 
heath forest (known as padang) where most of the trees are less than 1 Sm in height. 
However an investigation of the peat swamp vegetation in the upper catchment of 
Sungai Sebangau Central Kalimantan has revealed a tall forest type in the interior of the 
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forest This forest type is well stratified with three layers of canopy, in which upper trees 
exceed45m. 

Considering the low productivity of peatland, peat swamp forest has a relatively 
diverse fauna. For example, the peat swamp forest of Pru Toe Daeng, Thailand holds 
around 297 vertebrate species (42 mammals, 198 birds, 42 reptiles and 15 ampht'bia), 
including several threatened species. Faunal density and diversity are dependent on 
forest type. The most environmentally stressed areas (low pole forest) have the lowest 
plant diversity and productivity and hence the lowest diversity and numbers of animals. 
The taller forest sub-types, however, including those on deep peat, support a diverse and 
abundant fauna. 

Although peat swamp forest waters are acidic they support many fish and crustaceans 
important to local communities. An intensive survey of part of North Selangor peat 
swamp, Malaysia, yielded 47 species. Economically important species include catfish 
(Clariidae), snake-headed fish (Channidae), eels (Monopterus a/bus) and giant prawns 
Macrobrachium spp. which may even be farmed. Forest pools provide a breeding 
ground for several commercially important species of river fish. Southern Thai swamps 
support up to 30 potentially important species. 

3.1.S Status of the resource 

A review of the status of peatland in Southeast Asia would estimate for each country the 
amount of peatland in the following categories: undeveloped; degraded but not 
deforested; deforested and left idle, developed for further use, or developed and then 
abandoned. However, these data are largely unavailable, firstly because development 
records are unavailable, and secondly because monitoring conversion of tropical 
peatland is challenging and estimates rarely agree. One estimate puts global loss at 
between 1.7 and 3.8 million ha, ftom a baseline of 44 million ha. In Southeast Asia the 
amount of peatland existing at any one time has never been estimated, so there is no 
common baseline against which to estimate loss. However, the extent of peatland has 
decreased in every country where it occurs, even in Irian Jaya, the least developed part 
of the region. 

Indonesia 

In Indonesia, peat swamp forest may have covered at least 20 million ha. Of this, 
approximately 42% would have existed in Jrian Jaya, 35.8% in Sumatra, 21.'1°.4 in 
Kalimantan, and 0.5% in Maluku and Sulawesi. Of the total, an estimated 3.72 million 
ha ( 18%) has been developed, but not to the same degree in each province: 37% has been 
developed in Sumatra, 200/o in Kalimantan, 25% in Sulawesi; 200/o in Maluku but only 
2% in Irian Jaya (Dwiyono and Rachman, 1996). 

The conversion of Indonesian swamp forest is expected to provide 118 million m3 of 
timber, corresponding to a loss of 4.7 million ha of swamp forest. A recent revision of 
the Consensus Forest Land Use Plan moved a large proportion of forest from the 
Production into the Protection class, leaving a large amount in the conversion and 
unclassified classes (66.05 million ha). This could mean 5 million ha of peat swamp are 
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converted. In the 1990 overview, recent heavy logging activity in Sumatra was not taken 
into account. 

The shallow, nutrient-rich, relatively low acid peats of the coastal plains and deltas 
have been modestly developed for agriculture for a long period by the Banjarese and the 
Buginese. Recently, transmigration policy has moved large nwnbers of settlers into 
relatively unpopulated and often peatland areas oflndonesia. A total of between 0.200 
and 0.531 million ha ofpeatlands is now used for agriculture. In addition, an increasing 
area (as much as 46,000ha) ofpeatland is being converted to plantations of coconut, oil 
palm, and similar crops. Attempts were made to convert even deep, nutrient poor peats 
to support large populations, and increase national food production. On the whole, these 
attempts have failed. 

The Indonesian Government has designated 18 million ha as Protection forest (forest 
area, which because of its natural position is assigned to water supply regulation, flood 
and erosion control, and soil fertility maintenance). In addition, 16.2 million ha have 
been declared conservation areas and this should increase to a target of 19.5ha by the 
end of 2000. The latter comprises National Parks, Strict Nature Reserves, Recreation 
Parks, Game Reserves, Hunting Parks, Forest Parks, and Grand Forest Parks. About two 
million ha of these contain peat swamp forest ecosystems, for example, the Danau 
Sentarum Nature Reserve Tanjung Putting National Park in Kalimantan, the Lorents 
National Park in Irian Jaya and the Berbak National Park in Sumatra. The latter is one of 
the first Ramsar sites declared since Indonesia signed the Ramsar Convention in 1991. 

Malaysia 

In Peninsular Malaysia, between 1971and1983, 50% of the undisturbed peat swamp 
forest was logged to some degree. Furthermore, most of the already degraded forest was 
cleared for agriculture in the most extensive conversion program of the region. 

Only three major areas of peat swamp forest survive: North Selangor Peat Swamp, 
South Selangor Peat Swamp, and a continuous block extending from Kuantan to Endau 
along the east coast. In addition to government sanctioned clearances, peatland has been 
illegally occupied throughout this region, but the impact of this is unknown. 

In West Malaysia more than 300,000ha (32% of all peat swamp on the peninsula) 
have been converted for agriculture. The majority, on the east coast, has been drained 
and cleared by Integrated Agricultural Development Projects. Substantial areas are 
under plantation crops, mainly oil palm (133,000ha) and rubber (73,000ha), but also 
coconut (28,000ha) and pineapple (14,000ha). Smallholders within planned 
development projects own the remainder. Peninsular Malaysia has been logged 
extensively on the west coast. In contrast, peat swamp in permanent forest reserves on 
the east coast is unlogged. 

In Sarawak, pressure has been increasing recently to develop peatlands that are 
extensive, easily accessible and close to highly populated areas. In 1991, a total of 
53,000ha in state land forests were to be re-established as permanent forest estate. One 
area, Malundam, has been designated a National Parle. 
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In Selangor, 75,000 hectares have been gazetted as forest reserve. However, most has 
already been logged, and much is still under threat from logging, or other forms of 
development, such as tin mining, as in the case of The North Selangor Peat Swamp. The 
Kuala Langat forest reserve, in Perak. is threatened by peripheral drainage by 
unlicensed fanners, timber removal by illegal logging, and by construction of a runway 
for a new international airport. 

East Malaysian peat swamp forest has almost no legal protection. The Sarawak and 
Sabah peatlands are seriously under-represented in the protected areas. Although all of 
Sarawak's peat swamp forest is public land, only 61% (761,000ba) is forest reserve. 
Legally forest resetve is under the jurisdiction of the Forestry Department of the 
Ministry of Primary Industry. 

Thailand 

In southern Thailand about 16,000ha of swamp forest were drained in the 1970s to 
provide land for agricultural production, mainly of rice, even though peadand has never 
produced successful rice crops. In addition, large areas have been lost in fires. Peadand 
surrounding the forest areas is managed by the Ministry of Agriculture and the 
Co-operatives Forestry Department. Most of the remaining 64,000ha is in Narathiwat 
Province in the extreme south-east (about 45,000ha). Until 1975, most peat swamps of 
this region were undeveloped, but are now degraded through encroachment by local 
people and a small nwnber of illegal logging concerns. Large areas are dominated by 
secondary Melaleuca forest, but this too is being over exploited. 

A Royal Initiative Programme has been dedicated to the wise use of peatlands. The 
two main areas ofpeatland in southern Thailand (Pru Toe Daeng and Pru Bacho) have 
been zoned, according to their degree of degradation, for preservation, rehabilitation or 
development. Nine thousand hectares are designated for preservation, a further 
17,500ha for rehabilitation and 15,000ha for guided agricultural development Forest 
has much improved legal protection. In addition, in 1985 a non-hunting area of 16,000 
was designated and extended to 25,000ha in 1991. Now, 20,000baofthis is a Wildlife 
Sanctuary. 

Other countries 

Few data are available on the small areas of peatland in the Philippines and Vietnam, 
although the peat domes of the Mekong Delta (Vietnam) have been severely affected by 
drainage and fire. The extensive peatland of Papua New Guinea, like that oflrian Jaya 
(Indonesia), is particularly poorly known. 

3.2 Functions and values of peat swamps 

The indirect functions and values of peatlands (Table 7) are often only appreciated when 
they have been lost or severely degraded. Replacing these free and naturally sustainable 
services typically requires expensive and frequently unaffordable technology. The 
biodiversity of peatlands provides a wide range of goods (for example, medicinal plants 
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(Table 8)) that are important culturally, socially or economically. Peatlands also provide 
unique habitats for wildlife and resources for science and education. 

Table 7. A summary offunctions and attributes of peat swamp forests 
- ----- -.--- ----

IFUNCTION or BENEFITS- USES Economic value SoclaJ 
IA1TRIBUTE value 

Direct Indirect 

Hydrological (a) Water supply xx xxx 
environmental (b) Flood mitigation x xx 
services (c) Prevention of intrusion of saline waters x x 

(d) Sediment removal x xx 
(c) Nutrient removal x xxx 
(t) Toxicant removal xx xx xxx 
(g) Toxicant export xx xx 

Biodiversity, (a) Fir1t, second, and third class timbers. At least xxx xxx 
including 120 timber species alone have economic 
components applications. 
that can be (b) Non-timber plant products (e.g. medicines, fruit, xxx x harvested honey, orchids, etc.) 

(c) Animals (e.g. fish, crocodile, mammals, birds) xx xxx 
(d) Gene fo:I. As part of the last large tracts of x x 
lowland orest, peat swamp forests are valuable gene 
banb, that can provide genetic variety for both wild 
and connncrcial populations. 
(c) Wildlife habitat Pcatlands support endangered 
species, and alao specialist species and communities 

x x xxx 
not found in other habitat types. They arc 
heterogeneous in both flora and fauna and cover a 
large area, so that major biogeographical differences 
occur between areas ofthe habitat 

Carbon storage The stored carbon is a potential source of energy. In x x 
Indonesia, the feasibility for developing peat-fuelled 
power plants has been assessed. 

Climate (a) Peat swamp vegetation converts atmospheric x x xx 
stabilisation c~ into organic carbon, which as dying biomass is 

stored in the peat Drainage and burning releases the 
carbon into the atmosphere where it contributes to 
the greenhouse effect. 
(b) Local climate regulation. Peat swamp forest acts xxx 
as a wind break and attracts rain fall. The large mass 
of freshwater absorbs beat 

Landscape The aesthetic riverine landscapes of peat s:f 
forests can have a powerful 'wilderness' appea and 
could be exploited through off-the-track 

x x 

back-oackina tourism. 
Rcscan:b and All of the above make peat swamp forests attractive x x x 
education locations for research and education centres such as 

the natural laboratory of the University of 
Palankaraya and the Royal Thai Forestry 
Depar1ments centre, Pru Toe ~· Stratigraphic 
studies ofpeatlands can =de SCJcntific 
information on climate c e, palaeoecology, 
industrial pollution, biol~cal indicator1, and 
archaeol~ value o peatland for science and 
education ds upon protection &om drainage 
and conservation-based ent 

Key: X =low, XX =medium, and XXX =high value 
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Table 8. Medicinal plants from peat swamp forests (after Chai et al., 1989) 

Famlly Sped a Plant form Medidnal value 

Annonaccac Fis.risligma rigidum woody climber Drink for treating fevc::r 

Annonaccac Mllrella ken/ii (Bl.) Miq woody climber For treating gononhoea 
(poultice from ash of stem) 

Apocynaccac i A.lstonia spathulata Bl. tree For shingles (leaves made into 
poultice) 

Araccac . ~SILi' perakensis herb For cas= caused by 
i Hook. stings (I paste used) 

Davalliaceae I Nephrolepsis hirsutula fem To stimulate lactation (drink 
(Font) Prest made from boiled young 

shoots) 

Guttiferae Cratoxylum arboracens tree For treatment of chicken pox 
(Yahl). Bl. (apply latex on rashes or skin 

disease) 

Leeaccac Leeasp. shrub For scorpion and centipede 
bites, wasp and bee stings 
(apply paste made ofyolDlg 
twigs and leaves to wolDld) 

Moraceae · Ficus crassiramea Miq. sttangling fig For snake bite(~ on 
wounds- leaves, roots) 

Myrtaceae Eugenia paradoxa Merr. small tree For treating dianboea (leaves 
infused) 

Piperaceae Piper arborescens Roxb. climber For treating rheumatism (plant 
boiled and drunk) 

Simaroubaccac Quassispp. medium sized tree To cure impotence and 
I h~c::rtcnsion (boil tap root and 
i drink) 

In the Southeast Asia region a manual for identifying wetland benefits in the stages prior 
to environmental impact assessment has been produced {Howe et al., 1991 a). This is 
applicable to all tropical wetlands. An adaptation of this document {Howe et al., 199lb) 
specifically for the Indonesian situation is also available. 

3.2.1 Optimising the value of peatlands 

Peatland is typically developed to improve its direct economic value. However, 
development plans typically fail to consider the economic and also social and cultural 
attributes ofpeatland in its natural state, and the high risk of widespread environmental 
degradation from poorly resourced and managed uses. Consequently many plans fail to 
take into account that peat swamp forest may be the most economic use ofpeatland For 
example, Indonesia's peat swamp forest produced timber worth $US290 million in 
1988. Non-timber market products such as rattan were estimated to have contributed 
another $US 14 million, while non-market products (such as fuel wood) may have had a 
value of SUS 43 million. In contrast, peatland can be converted to other productive land 
uses only with difficulty and substantial and ongoing investment. 
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Determining the best development option for peatlands requires an economic and 
social assessment of different options. One of these options should be the sustainable 
management of the peat land in its natural state. A conservation option could be assessed 
in the same way. Assessment should involve comparing costs with benefits for each 
option, and then determining which option provides the highest net benefit. Examples of 
some costs and benefits of different options are given in Table 9. 

Assessment of a development option involves three key stages: 

• estimate gross income or returns of option; 

• deduct direct costs incurred in setting up and maintaining option; 

• deduct external (indirect) costs incurred. 

A crucial point to consider is whether the net long term incremental benefits of an 
option can be established. 

Economic techniques for assessing development options for peatlands 

Techniques are far more advanced for measuring economic costs and benefits than 
social ones. The economic techniques and methods for valuing natural systems such as 
wetlands rely on ecological and hydrological as well as economic data. Economists, 
hydrologists and functional ecologists need to pool resources. An economic analysis of 
wetland values requires the identification of the relevant functions and resources and 
assessments of their importance. Importance should be measured in terms of their 
impact on, or relevance to, economic activities and the value of non-market functions. 
For practical advice on choosing the appropriate methodology and conducting a 
valuation study see Barbier et al., 1996. Similar techniques and practical advice for their 
use now need to be developed for the social evaluation of peatlands. 

One of the most critical factors to consider in evaluating options is the choice of time 
hori:zon. Short time horizons are usually used although the benefits accruing from 
wetlands need to be measured over longer periods (several generations). 

A full economic analysis is impossible with too many uncertainties or data for only 
direct values. If the most important uses and values in a study area are identified, any 
subsequent analysis can focus upon these. Marginal data should only be collected when 
the benefit it provides in terms of increased accuracy is greater than the cost of gathering 
and analysing it The role of direct uses should not be exaggerated where they may be 
unsustainable or damaging. Two solutions for this have been advocated. The first is to 
develop an alternative sustainable development scenario. The second is to consider a 
scenario with mitigation or compensatory elements (for example a reforestation scheme 
where fuel wood was being exploited excessively). 
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Table 9. Some of the general costs and benefits of development options for peat swamp forest 

Economic Sod al 
Ontloa Benefit Cost Benefit Cost 

Strict prcacrva- Saves many marRted and LOlt rcvcnue from non-deattuctive UICI or revenue Hydrological ftmctiona retained Population density in crowded areaa of 
tion non-marRted values. SeaJJ'C8 optiOlll from convmion to other U11e IUCh as agriculture e.g. protection from lllOl'llll, the COUDtly remains high 
(All eJqJloitation for future UICI floods, acid .. ulphate toil, saline Indigenoua people lose acc:eaa to forest 
prohibited) Hydrological ftmctio111 retained conditiOlll n:aourcea for social and cultural 11 well 

u economic \llC 

Development for Revenue generated from agricultural Coat of developing and maintlining land to it c:an lnc:reased ma of arable lml Conflict between settlm and indigenoua 
agriculture produc:e llUJIPOrl agriculture, e.g. cost of fertililCl'I, pesticides, Reduce population density in people 

Provision of rural livelihoods herbicides crowded areaa of a comilry by lndigenoua people lose 11CCC111 to forest 
Coat of inhltructure and social &U]lpOrt for the resettling people in under resources for social and cultural a& well 
agricultural community populated pcatland area& u economic me 
COit of saphimc:atcd technology to rqilace lost Pos11'ble improvement in social Degl'adlltion of land, change in 
hydrological llmctions services and inftutructure fur environmental conditions, e.g. IOll of 
LOia of rcvcnue from lllJltainably harvested forest inhabitlnll of peat1lnd protection from ltonnl, floods, 
products F.mployment for local people acid-lulphate IOil, saline amditiOlll 
LOia of rcvcnue from visiting llc:ientilll and tourists Damage to cultural va1uca and indigeno111 
dilcourapd by IOll of natural biodiversity that relation• to the land 
reduces llc:ienti 8c. educational and landocane value 

Forestry Revenue generated from timber and COits of extnlcting and transporting timber F.mployment for local people Indigenous people lose 11CCC111 to forest 
timber products Coat of saphilticatcd technology to replace lost resources 
Provision of rural livelihoods hydrological functions 

LOia of rcvcnue from lllltainably harvestcd forest 
products 
LOia of rcvcnue from visiting llc:ientilll and tourists 
due to IOll of natural biodivenity that redncea 
ICiontific, cdue11tional and landllCllpe value --- ------- -

Multi-me Hydrological flmctio111 retained Coat of creating management plans and implementing A void conflict C8lllCd by influx Population denaity in crowded areas of 
1U1tainable Revenue from suatainably harvested them ofsettlm the COUDtly remains high 
development forest products because most Indigenous people retlin acc:ea lnftutructure and social services require 

biodivcnity ia retlined to forest resources for social and funding 
Potential rcvcnue ftom llc:ientilll and cultursl as well as economic uae Restriction of some exploitation 
tourista is high bec:mlc most natural 
biodivenity and wildJife, and hence 
scientific, edUClltional and landscape 
value is retlined. 

~ - -~---- - -- - - - - -- - -- - ---- - ·-

!""' 

~ 
~ 

~ 
I 

~ 
f 
l 
§ 

~ 
"6 
~· 
~ 

l 
i 



Guidelines for integrated planning and management of tropical lowland peat/ands 

3.2.2 Problems with optimising benefits 

Increasing the sustainable production of natural products 

Some natural forest products, for example, the natural latex Jelutong, are very valuable 
and demand for them is high. If sustainable production could meet demand, peatland 
could be used to produce forest products that could be traded for rice rather than being 
converted for rice production. The former option would be less labour intensive than 
rice farming, but stands of forest would need to be surrounded by buff er zones to protect 
from fire. If sustainable production is to meet demand, new technology must be 
developed to increase the sustainable yield of these products. For example, a method of 
tapping Jelutong trees for their latex without killing them would mean Jelutong 
production would become a lucrative and sustainable economic use of peatland. The 
development of new technology requires strong forestry institutions and improved 
forest management and practice. 

Apportioning costs and benefits 

Those benefiting from peatland attnl>utes may not be contnl>uting to their upkeep. For 
example, urban populations may benefit from clean water supplies provided by 
well-managed swamp forest as in coastal areas in Sarawak. However, the costs of 
managing the swamp forest so that it continues to produce clean water may fall on the 
local rural population, project or government department Redressing the situation so 
that those receiving benefits from environmentally sound strategies pay for them needs 
careful analysis and planning. 

Similarly the environmental and economic costs of poor peatland management may 
be borne by others at a considerable distance who have no control over the decision. An 
example of this is the drainage of swamps in order to move logs following harvest in 
conversion forests, notably in Malaysia. 

Assuming responsibility for peatlands 

Responsibility for peatland management is rarely assumed by Government, so policies 
relating to peatland issues are generally poorly resourced and implemented. Knowledge 
and experience of peatland management is often insufficient and dispersed amongst a 
number of ministries and/or departments. Indirect and non-use values are often not 
included in the analysis of the costs and benefits of development because decision 
makers are not aware of their importance. This is in part due to the lack of effective 
examples of integrated resource use, but also due to poor financial resources and 
inadequate legislature and enforcement. 

Rights of use 

Property rights define the limits of resource use, and who has the right to use them, and 
consequently complicate the design of management plans. Land can be classified as 
private property, state property, common property, and property with open access. Only 
in the latter is resource use effectively unrestricted. Use of common property is 
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regulated by communities and individuals. The regulations may be informal and not 
always legalised, and consequently ignored. The majority of the peat swamp forests of 
the region like many forest resources are state owned, although rights have been 
established in many areas. Other areas, particularly conversion forest or deforested areas 
may be used as land with open access. In economic terms, the presence of surplus profit 
or excess economic rent encourage over-exploitation. Naturally the returns are 
depressed as more and more people exploit a resource that there is no incentive to 
conserve. 

3.3 Peatland development experiences and potential 

3.3.1 Sector policies damaging to peatlands 

National policies determine the plans of each sector. Presently policy designates land 
according to its unsuitability for a particular sector rather than its suitability. Information 
is often out-of-date and development objectives are over-ambitious and unachievable. 

Table 10. Seeton! polides damaging to peatlands and alternative initiatives 

Aartcaltare 
I . Direct incentives to reclaim and 
drain wetlands 
2. Supplying seed, fertiliser and lime 

3. Price subsidy; preferential support 
for limited nwnber of crops 
~· ~e scale drainage; large scale 
llTlgallon 
S. Poorly sited resettlement projects 

Fllbert11 

t . Support for large scale fish 
fanning 
2. Unre fish . 
Fore1try 

Alternathe aeatnl or eahandna meuares 

Redirect incentives to alternative means of production 

(a) Research mixed syatcms lees reliant on artificial inputs 
(b) Encourage growth of traditional wetland crops 
Broaden the support to CDCOUiage farm divenification as well as 
off-fann opportunities 
Review sector policies and any out Cost-Benefit Analyais 

(a) Identify land which has greater potential to support diverse 
rural livelihoods 
(b) Change project objectives to harness benefits of pcatlands 
(c) Review impact of organiled resettlement on spontaneous 
aeulement 

Examination of die role of artisanal fisheries in the supply of 
protein 
A I re 

I. Short term concesaions (a) Alter regulations to increase life of concession to encourage 
better management 

2. Designation of convenion forest (b) Alter stumpage charges 
using oUadatcd criteria Review land designation on the wider functional importance of 

swamp forest - not its unsuitability for plantation 
3. Concession controls S en controls for · with ille lo · 
Water raoarees 

Investment in multipurpose drainage Re-examine die potentials of harnessing natural functional roles of 
and/or irrigation, flood protection swamp forest without major engineering 
and a schemes 
Health 
Drainage to control vector borne Improve local preventative health care 
disease 
Ene'IY 
Peatminin italize OD renewable 
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Current policies often conflict with one another. Furthermore they provide incentives or 
subsidies for unsustainable development. Subsidies allow poor fanners to meet the costs 
of establishing new cropping systems, so simply removing them will cause deprivation. 
It is better to redirect the subsidy to encourage sustainable development. Some policies 
that are currently damaging to peadands could be replaced by alternatives. {Table l 0). 

3.3.2 Major development uses 

Rural communities often exploit peadands sustainably, through taking account of the 
character and carrying capacity of particular peatlands. However, as populations have 
grown, the traditional patterns of land use cannot satisfy new societal and economic 
demands and the pressure to develop these wetlands into a more productive land type 
has increased. The major development uses ofpeatland are for agriculture, forestry, and 
to a much lesser extent peat mining. Peat swamp forest may first be logged (if it is 
conversion forest), then drained for agriculture or mined for peat, or alternatively, 
selectively logged and managed (production forest). 

Policy makers and developers typically view peat swamps as untapped resources, 
attractive because they are often: 

• located along rivers and deltas, which provide good transport links; 

• topographically flat, so have little risk of erosion despite high rainfall; 

• geographically remote from populated areas, so suitable for resettlement to reduce 
the pressure on these areas; and 

• frontier lands and so do not create competition between sectors for land allocation. 

However, the unique nature of peat swamp soil creates many problems for developers 
{Table 6). To create infrastructure such as roads, canals and settled agricultural systems 
in peat swamps requires planning and management, and hydrological, civil and drainage 
engineering unnecessary in dryland environments. Consequently development is very 
expensive and cannot usually be tackled piecemeal. Unforeseen costs often increase the 
price out of all proportion to original estimates and beyond the resources of local 
government. 

Peatland is rarely comprehensively assessed before being allocated to different uses 
{Box 6). Developing land for one unsuitable use can damage its value for alternative 
future uses. As a result, sectors receive land unsuitable for their purpose and come into 
conflict. Forested peadand should be tested against, and fulfil, strict agricultural 
suitability criteria before it is converted. A classification system drawing on the 
knowledge of different disciplines in different governmental departments is needed. An 
assessment of hydrological linkages in deep peat is required and the concept of 
''minimum protection area" should be investigated. Until it can be shown that deep peat 
areas can be sustained in isolation (there is none whatsoever at present), a precautionary 
approach should be adopted to converting peatlands to agriculture. 
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Box 6. Examples of unsuitable methods of allocating peat swamp 
forests to sectoral use 

Sumatra 

The Ministry of Forestry designates land using physical, erosion, and susceptibility 
criteria that do not relate to suitability for agriculture. Consequently, forest is 
converted according to the land's susceptibility to erosion and size of the standing 
tree crop rather than to its suitability for agriculture. This bas resulted in almost all of 
Sumatra's peat swamp forests, apart from several protected areas, being classified as 
either Normal Production Forest (HPB) or Conversion Forest (HPK - to be 
clear-felled for conversion to agriculture). This classification does not take into 
account that more than 30 % of the peat swamps in Sumatra contain deep (2 metres or 
more) peat deposits, generally regarded as unsuitable for agriculture. Furthermore, if 
guidelines produced for the Ministry of Transmigration are applied, peat depths of 
more than 76cm would be regarded as unsuitable even for wetland arable crops. In 
addition, more than three-quarters of Sumatra's peat swamps would be regarded as 
unsuitable for agricultural development. 

Kalimantan 

Another typical method of allocating land to different sectoral classes is by referring 
to maps. For example, in Kalimantan, all land S km inland from the sea or a river was 
allocated as agricultural or settlement land, and the rest as production forest This 
method failed to allocate the land most suitable for agriculture and forestry to those 
uses. 

General constraints on peatland development 

Drainage is often the first stage of peatland development, particularly for agriculture. 
Peatland must not be over-drained, as this leads to desiccation and eventually the peat 
becomes water repellent. The upper peat layer is particularly easy to over-drain as water 
naturally moves rapidly over this layer, and will move faster during the draining 
process. Nutrients are leached from the peat and lost into natural streams or artificial 
drains. The variation in surface topography within a peatland (domes, basins, 
hummocks and level areas) may make even the best drainage plan ineffective. 

Furthermore, drainage alone does not guarantee that the land will be used successfully 
for agriculture. Numerous other permanent problems caused by the nature ofpeatland 
soil must also be addressed (Table 11 ). 
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Table 11. Permanent constraints on peatland development 
--

Problem Con1eqaence1 
Sublldeace • Drainage must be continuously adjusted 
Thia is the grcatCSt peraistcnt problem in • Root systemS become exposed 
developed ~d. It begins .=:r • Roads and other pcnnancnt structures become unstable drainage en soil becomes and 
is exaccrbeted by fertilisation and tillage. • Top-heavy tree crops tend to lean 

• Drainaae systems infill and erode 
Water M111191ement • Large scale controls over water levels must be matched 
Water level is difficult to control over with conservation st the fann scale 
large areas. The effects of subsidence • Soil conservation practices restrict the range of crops that must be mitigated. can be grown 

• Management that creates a high water table may not be 
c:onmatible with sUJTOunding land use 

Envtroameatlll • Groundwater supplies may be affected 
The effects on soil of reclamation can be • Waters become eutrophicated 
harmful to agricultural crops and adverse 

• Organic and mctlll toxins may be released, including effects may extend off-site. 
Aluminium toxicity in inorganic soils 

• Neighbouring areas may be flooded 
• Extreme acidity, if acid sulphate materials arc present 
• After a few years of continuous cropping, acute soil 

nutrient deficiency may develop, especially ofK., P, N, Ca, 
Mg, Cu, 2'.n, B and Mo. 

3.3.2.1 Agriculture 

Potential 

Development of peatland for agriculture has been best documented in Indonesia, 
Malaysia and Thailand Some deep peats in Malaysia have been used with mixed 
success for agriculture for almost a century. However, the recent increase in use of 
peatland for agriculture has occurred because the demand for agricultural land cannot be 
met by more suitable land. Drained peat can be a good medium for growing crops, and in 
the short term income from agriculture can be very high (income from oil palm is 20 
times the income from selective forestry). However, this cannot be sustained because 

Table 12. Performance of agricultural crops on peatland. (n.e.= not evaluated) 

Crop Performance 
Productivity StabDlty Su1tlllnab1Uty 

Sago - subsistence low low high 

Sago - agroforestty low high medium-high 

Traditional cropping - Bugincse low-medium medium medium 

Rice - early improved varieties high low low 

Rice - later improved varieties high high low 

Rubber low n.e. n.e. 

Pineapple medium medium n.e. 

Oiloahn hi Rh high n.e. 
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drainage causes the peat to rapidly degrade, the land surface to subside, and the 
difficulties and cost of water management to increase. Furthermore, land on peat domes 
which have a base below sea level will become flooded. 

Although all peats have only short term prospects for agriculture, the depth of peat and 
the underlying substratum determine how good a medimn they provide for that time. 
Peats overlying quartzitic substratum, or deep, nutrient-poor central peats in particular 
have very limited agricultural potential. Shallow mesotrophic peats (less than 2m) 
overlying clay substratum have reasonable prospects, but only under carefully managed 
farming systems. In general, annual crops require thin peat (<30cm), good drainage, a 
pH of 6.0-7 .0 and pyrite material to be at least 1 OOcm below the surface. Perennial crops 
require thin peat (<50cm), good drainage, a pH of 6.0-7.0 and pyrite material to be 
l 50cm below the surface. Rice also requires thin peat (<50cm), poor drainage, a pH of 
5.5-7.5, and pyrite material to be IOOcm below the surface. The most common 
agricultural crops planted on peatland soils vary in their performance (Table 12). 

Constraints 

The potential agricultural productivity of peatland is rarely realized due to a series of 
problems (Table 13), not all of which are attributable to the nature of the soil. 

Although it is possible to grow certain dry land crops alongside wetland crops, 
management requirements for some crops may be incompatible with management of the 
farm as a whole. To moderate oxidisation and control subsidence the water table needs 
to be held as high as possible. Although rice may tolerate a high water table, other crops 
require a water table 0.5 to I.Om below the surface. Very few crops (with the notable 
exception of the Sago palm Metroxylon sagu), have been identified that require no 
drainage and therefore a trade-off must be accepted in soil conservation terms. 

Another problem with intensive farming is that partially developed or marginal 
agricultural areas may be attractive to wildlife living in adjacent peat swamp and 
associated forests. Crops may be visited by pests {especially rats, (.Rattus spp.)) or 
potentially dangerous species (such as wild pigs Sus spp., Sun Bears Helarctos 
malayanus and Tigers Panthera tigris) and so require elaborate defence measures. 
Furthermore, the shallow or stagnant water provides habitat for disease vectors, making 
it unsuitable for habitation, which is necessary for intensive agriculture. 
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Table 13. The potential productivity of peatland and the problems involved 
with its realisation. (SEA = strategic environmental impact assessment, 
EIA - environmental impact assessment) 

Aspect of development Potential Problem 

Agronomic A wide range of crops is In practice few crops arc grown 
C011Sidcrcd suitable for pcatland. on pcatland Many crops give 
With the ncc:csaary tcclmology poor yields and farmers suffer 
and resources, the only factor economic and nutritional 
limiting production should be the hardship. Farmers in marginal 
fanner's ability. Peat and tidal lands receive little benefit from 
swamps 8CCll'I ideal for rcacarch. Crop yields also vary 
cultivating wetland rice. considerably, due to short 

distance variations in a number of 
yield dctcrminin$ factors, 
mcluding peat th1clmcas, degree 
of peat dcco=on, 
hydrological and acidity. 
In Indonesia's intertidal 
reclamation ~ccta there arc 
also lateral c angca in salini1 
and nutrient status of soil an 
water. 

Economic Farms can be specifically Farms not well designed. This, 
designed to increase production together with agronomic 
of wetland rice. This should boost problems produces much lower 
local economics and provide a returns than anticipated to both 
substantial return to national local and national economics 
inveatrncnt. (shown by comparisons of 

assisted and non-assisted farm 
incomes). 

Environmental An increase in available land may In practice, development can 
reduce population density and 
pressure on the local 
environment. 

involve river re-alignment, tidal 
regulation and deforestation, all 
of which contribute to major 
environmental risks like flooding. 
Historically a lack of SEA has 
required retrospective application 
ofEIA. 

Social Reaettlement schemes for newly Settlement plans rarely consider 
developed land mar generate the ne~ ~f indiaenous 
social support scrv1cca, such as commurubes, an common 
schools and health clinics, which resoun:es may be monopolised by 
benefit local commimities. settlers. Consequently conflict 

develops between the two 
communities. 

Infrastructural Extcndi°' infrastructure, for The price of infrastructure 
example improved transport commonly exceeds original 
links, drainage, flood prevention estimates due to hidden costs. 
worb and energy supplies into The COllt8 and benefits of 
swampy hmds is a national and infrastructure arc not distn'butcd 
regional objective, although the evenly. 
sea and rivers already provide a 
natural infrastructure. 
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Productivity 

These problems mean that agricultural development of peat swamps are usually less 
profitable in the long term than initially expected. In Malaysia, pineapple and tree crops, 
such as coconut and rubber are the mainstay crops of30,000 smallholders in the Western 
Johor area. These crops are judged as failures. Oil palm is financially more successful 
than pineapple and especially rubber, but generally single cropping ventures have rarely 
been rewarding, and may be even more disappointing when long term changes in 
demand are taken into account 

3.3.2.2 Forestry 

Forestry management systems in Southeast Asia were first developed in the 1950's. 
Some important timber species are only found in peat swamp forest, for example in 
Malaysia, Gonystylus bancanus and Shorea teysmanniana. Peat swamp forest may be 
used for three different types of forestry: conversion, production or plantation. 
Conversion forest is land that is set aside for conversion to agriculture or settlement. 
Converted land is unlikely to return to forest use as reforestation with commercial 
plantation has never been an option in Southeast Asia, although small trials do occur, for 
example, in Thailand. Production forest in Indonesia is designated for long term 
management for sustainable forestry production. The methods used for timber 
extraction throughout the region depend on how the forest is classified. 

Potential and actual productivity 

In theory, conversion of peat swamp forest in Sumatra could provide 100m3/ha in total 
timber and 65m3!ha of commercial species (with diameter limits of 50cm). In practice, 
typical yields for conversion forest range from 10--40m3 Iha, and timber may be simply 
burnt off. In theory, production swamp forests can be managed to provide sustainable 
yield under appropriate selective felling systems, well-timed silvicultural treatments, 
replanting systems and adequate monitoring. In practice, production forest may provide 
an initial economic return, but in no case has this been sustainable in any part of 
Southeast Asia. No managed area has yet regenerated, or received enrichment planting 
to support a second cutting cycle. Attempts are being made to improve management 
systems in peat swamp forest. For example, throughout the region regulations call for an 
inventory to be made before logging begins. 

Constraints 

As with agriculture, some of the constraints on forestry productivity are due to the 
characteristics of peatland. However, others are not (Table 14). 
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Table 14. Constraints on productivity ofpeatland for forestry 
- -

Conltralnt Peatiand chancterlltic Other cause 
respon1lble 

Machinery and logs difficult to Low bulk density, waterlogged 
move soil, prcacnce of abundant 

undcc~d woodv material 
Poor regeneration of vegetation Some tree species produce accda Restocking is insufficient 

only once a decade or even Conccaaiona arc based on too 
longer short a period (20 years) to 
Preferred sp_ccles arc suppressed encourage management for 
by competitive light loving regeneration 
species in early years of Young trees between I0--35cm 
regeneration dbh arc used to construct logging 

tracks, loading ramps. log~g 
canms and sleeneni for rai ads 

Ovcrbarvcating of economically 
important species. Thia affects 
the long tcnn structure of the 
forest 

Lack of restrictions on harvesting 
species 

Damage during extraction 
destroys on average 40--55% of 
the rcmainin2 trees 

Poor felling techniques 

Fire damage Accumulation of dead wood and 
drained neat 

Inadequate enrichment planting A~lanting techniques 
not well liahcd 

3.3.2.3 Peat extraction 

Peat is not a renewable energy resource as exploitable deposits take millennia to form. 
Although tropical peat is extensive, its exploitation has been very modest compared to 
that of temperate peatlands. The potential for further exploitation in the tropics may be 
significant and large unmapped deposits may yet be found. Continuous developments in 
extraction and drying techniques increase the areas of mire that may be exploited. The 
greatest potential use of peat is as fuel. 

Potential for fuel 

In the tropics, fossil-fuel reserves and firewood are scarce and fuel must often be 
imported. Alternative, low technology energy sources are needed. Peat is, at least 
potentially, such a source. The World Bank commissioned a report - Fuel Peat in 
Developing Countries - to establish the scope for fuel development. Feasibility studies 
have assessed the potential of peat for electricity generation in Indonesia, but only one 
small power station has been constructed (in Jambi, Sumatra). In Southeast Asia as a 
whole, very little energy is provided by peat. 

Peat is also used as a soil conditioner for tin mining spoil in the North Selangor 
Swamp area of Malaysia, and as a compost in tree nurseries in Kalimantan. For the latter 
pwpose peat is dug by hand and air dried for three days. Currently the demand involves 
nine million seedlings per annum for industrial plantations. Improvements in the 
composting procedure will lead to more efficient use. 
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Constraints 

Largo-scale exploitation of peat is limited by the high costs of handling, transporting and 
storing such bulky material, so only relatively accessible deposits are economical to 
exploit. The highly mechanised methods used by more developed countries may not be 
so suitable in Southeast Asia, where less mechanised techniques, which provide greater 
employment opportunities, may be more appropriate. In these circwnstances many 
peatlands are therefore unsuitable for development for peat mining. Their exploitation 
for this purpose eliminates their ability to provide any of the goods and services arising 
from biodiversity, hydrological integrity and properties of the peat substrate. 

3.3.3 Impacts of major development on peatland structure and 
functions 

Development brings about changes in the physical, chemical and biological 
characteristics of peatland. In twn, these change the peatland' s ability to provide goods 
and services (Table 15). 

Peat mining is the most destructive form of development as the peat. as well as its 
vegetation, is removed. Peat mining carries a high risk of environmental degradation 
partly because it involves large areas. Effects may include: 

• toxic metal release; 

• eutrophication of freshwater; 

• increased runoff; 

• impacts on capture fisheries; 

• flooding impacts; 

• alterations of hydrochemistry in saltwater and/or freshwater systems; 

• saltwater inbusion; 

• alterations to groundwater supply; 

• air pollution; and 

• fire hazard. 

Once mined tropical peatland can be used for few purposes. Factors that restrict 
after-use include: 

• surface lower than river flood levels; and therefore 

• likelihood of long term flooding; 

• presence of potential acid sulphate materials; and 

• exceptionally low pH. 
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Table 15. Typical effects of development for agriculture, forestry and extraction 
on structure and function of peatland and examples of reduced or lost benefits 

l>eftlopmeat Stnctaral change Cbaqes ID peadand Examplesoflottorredllced 
activity cbaractertltlc beneftta 

Drainage Water lost from surface and Subsidence, vegetation Flood control, sediment 
or undcrfield change, reduced water retention, carbon storage, 

holding capac~, increased erosion control, water 
incidence and cpth of quality, biodiversity 
flooding. creation of 
mosquito habitat and acid 
sulphate soils 

Logging Trees removed Peat compaction, alteration Biodiversity, including 
of species composition, loss consumable goods, water 
of habitat, increased run-off ~uality, incrcascd 
and erosion ownstrcam flooding 

Channelisation Clearing and realigning Loa of water retention, Flood control, reduced 
waterways and canal lowered water table and water quality 
building acid sulphate development 

Tidal water Creation of cmbankments Changes in water table and Biodiversity, including 
regulation and sluices consequently vegetation consumable goods, 

and habitat cspccially fish and 
crustaceans 

Irrigation Sia:lying crops with water Affects water table As above 
by ooding, furrow or 
sprinkler 

Water Reducing water flow into Subsidence, lowered water Loa of carbon store, water 
diversion swamp table, increased fire quality, water supply, 
(upstream) hazards, vegetation change habitat, biodiversity 
Dredging ~ng of existing water Lowered water table, Flood control, reduced 

bodies and creation of new incrcaacd erosion, increased water storage, water 
ones, e.g. for aquaculture turbidity, release of ~uality, fisheries habitat 

nutrients and toxins, C81r0ycd 
incrcaac in mosquito habitat 
and acid sulphate soil 
development 

Roads Buildin~ of embankments Soil compaction, erosion, Biodiversity, water quality, 
and drainage vegetation change flood control 

Settlement Drainage, clearance and Subsidence, vegetation Forest resources, fisheries, 
crop planting change, erosion, on-site water quality 

flooding and effects as for 
drainage 

Agriculture Vegetation clearance, soil Complete removal of As for drainage and loss of 
diaturbancc, fertilisation vegetation, eutrophication, income from sustainable 

and effects as for drainage forest and fisheries 
production 

Peat mining Drainage and extraction of As for agriculture, with loss As for agriculture, with 
peat of peat and subsurface 

minerals 
more release of carbon 

Fire Loa of vegetation and Alteration of vegetation, Carbon storage, habitat, 
animal life loss of peat cover, loss of biodiversity, flood control, 

water retention, erosion water quality, groundwater 
rcch 

3.3.4 Importance and impact of minor sectoral development uses 

The most important sectoral development uses after agriculture, forestry, and peat 
extraction are aquaculture, supplying water for non-local use, and domestic and 
industrial waste disposal. Their possible impacts on the peatland environment are 
summarised in Table 16. 
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Table 16. Typical effects of development for minor sectoral use on structure and 
funcdon of peatland and examples of reduced or lost beneftta 

l>eftlepmeat Strac:tanl cmqe Cbqea In padad Eumplel or Iott or nda 
ICdYtty dlancterlltlc beMtlb 

Aquaculture Creation of water bodies As for agricuJturc and As for drainage (see Table 
and harvesting local fish dredging (see Table 1 S). 1 S) ml losa of income 
popuJationa Also deplelea local fish from IUltainable forat and 

stocks fiaberies production 
Water supply =r.unding surface water Over-abstraction reduces Habitat change, losa of 

abstracting water table with distinct carbon store, biodiversity, 
groundwater ecological implications poui~ity of saline 

mtruaaon 
Diapoeal of Storage or dwnping of Loss of space, alteration of Change of habitat, 
solid domestic solid waste vegetation, contamination downstream pollution, 
waste of peat and water, effects water quality 

on plant and animal species 
Treatment of Creation of procesaing Loss of apace, altc:ration of Change of habitat, 
domestic waste plants. Processing of waste vegetation, contamination downstream pollution, 
water water. of peat and water, effects water quality 

on plant and animal species 
Industrial waste Loss of space, Habiw, biodiversity, water 
diaposal conmnination of peat and quality 

v ·on altcntion 

Different levels of development cause different levels of disturbance to peat swamp 
forest vegetation. The vegetation changes can be dramatic. The degree to which 
functions are lost depends upon the degree of degradation and state of vegetation of the 
peat land 

Some forms of management may optimise certain natural production functions of peat 
swamp forest, but this will inevitably involve a trade-off or loss in another function. 
Natural and sustainably managed forests provide the best non-utilitarian functions. 

Management policies that retain or restore tree canopy may maintain peatland 
functions for long periods of time. However, once peat swamp becomes dominated by 
grasses, ferns and rushes, hydrological functions may be impaired or severely reduced, 
and many of the production functions reduced to well below subsistence levels. The 
reclamation and drainage involved in conversion of peatland to agriculture leads to 
oxidisation, subsidence and acidification due to altered water relations. Many of the 
hydrological functions of the original swamp are impaired. As plantation recreates 
forest cover to some extent, it may support a wider range of remaining functions than 
does agriculture. 
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Glossary 

Attributes 

Blodivenity 

Bulle density 

Carrying Capacity 

EIA 

Functions 

Mesotrophic 

Mire 

Mixed Swamp 
Forest 

Ollgotrophic 

Peat 

Peat soils 

Peat swamp forest 

Peatland 

such as biological diversity and cultural uniqueness or 
heritage have value because they induce certain uses or 
because they are valued themselves. 

or biological diversity, is the number, variety and variability 
of living organisms. 

is a measure of mass of carbon in a given volume of material 
(expressed as g cm·3). 

The canying capacity of a population is the number of 
organisms able to live in the population when it is in 
equilibrium. (Chapman and Reiss, 1992) 

Environmental Impact Assessment. Procedure for assessing 
the impact of a project on the affected environment. 

are activities or actions that occur naturally in peatlands as a 
product of the interactions between the ecosystem structure 
and processes (for example, flood water control). 

with reference to the nutrient status of a mire: intermediate 
between poorly and well-fed. 

is the term for all peat-forming (or potentially peat-forming) 
vegetation communities. 

descnbes the special forest communities that occur around 
the margins of peat swamp. 

with reference to a mire: poor (low) nutrient status. 

is the in situ or re-deposited partially decomposed remains of 
plants. 

occur on peat 30--40cm thick They are distinguished as a 
result of soil forming processes such as humification, 
translocation and physical changes, especially structure. 

includes all natural and semi-natural forest types occurring 
on peat deposits. 

unlike mire, includes peat soils that may no longer carry 
peat-forming communities, such as farmed agricultural land. 
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Precautionary 
Approach 

Products 

Sustainability 

Tropical lowland 
peatland 

Values 

Wetland 

Wise use of 
peatlands 

62 

is the application of the Precautionary principle, which states 
that policy-makers should proceed cautiously when making 
interventions in the natural environment so as to safeguard 
against unexpectedly severe future costs (UNEP, 1995). 

such as wildlife, fisheries and forest resources are generated 
by processes occurring in peatlands. 

is the hwnan use of a peatland so that it may yield the 
greatest continuous benefit to present generations while 
maintaining its potential to meet the needs and aspirations of 
future generations. 

in this volume, includes all peatland originating from a forest 
ecosystem found at, or below, 50m asl. 

are perceived benefits to society, either direct or indirect, that 
result from wetland functions, including human welfare, 
environmental quality and wildlife support. 

includes both peat-forming and non-peat-fonning 
ecosystems. 

is the sustainable utilisation of peatlands for the benefit of 
mankind in a way compatible with the maintenance of the 
natural properties of the ecosystem. 
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