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Changing land use patterns are a major policy issue in mountainous watersheds of mainland southeast Asia, often leading to conflicts among users. The Mae Chaem Watershed was selected by the global ASB Programme as the major benchmark site for the mountainous mainland Southeast Asia eco-region. ASB-ICRAF research goals in Mae Chaem: to understand processes of land use change, to assess potential economic and environmental benefits of proposed alternative Agroforestry practices relative to current ones, and to assess major policy, institutional, and market constraints to, and opportunities for achieving, more beneficial land use patterns.
Context: Land use patterns in mountainous mainland southeast Asia

Changing land use patterns are a major policy issue in mountainous watersheds of mainland southeast Asia. National governments in the region have placed increasing emphasis on rapid economic development, international trade, and global economic integration. Many of these mountainous areas are populated by ethnic minority communities located in upper watersheds of important river systems that supply the region’s major ‘rice bowl’ lowland agricultural systems. 

Dramatic agricultural production increases in lowland irrigated areas have helped spawn rapid growth of nearby urban-industrial mega-cities. As lowland demands for water grow and diversify, competition for water increases. And, as large lowland and urban populations increase their economic and political power, concern is also growing about the longer-term sustainability of water supplies and related environmental services. The tendency has been for lowland societies to look upstream for the source of their growing problems. This has focused increasing attention on changing land use practices of ethnic minority communities inhabiting mountainous upper watershed regions, who have traditionally based their livelihoods on various forms of shifting cultivation. 
Government programmes now focus on halting shifting cultivation, substituting commercial sedentary agriculture, and increasing areas under permanent forest cover. Upper watershed minority communities find it increasingly difficult to meet basic food security means when they try to adapt more traditional land use systems. 

Mae Chaem Basin
Mae Chaem is a major sub-basin of the Upper Ping River Basin. The Ping Basin is the largest tributary of the Chao Phraya River system that feeds the famous irrigated agricultural production systems of Thailand’s central plains region, as well as the Bangkok metropolis with its commerce, industry and 10 million inhabitants. The watershed covers approximately 4,000 km2 that include the western slope of the Inthanon mountain range (Map 1).  Although the area was once an important opium production zone, government programs have helped reduce this element to insignificant levels.  Ethnic Hmong communities (<10% of total population) are located mainly in the highland zone, while most Karen (> 60%) are in the middle zone and northern Thai (30%) occupy most of the lowlands.  
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Overall forest is believed to have decreased during the last decade at rates above national and regional averages, while forest fallow cycles of traditional rotational shifting cultivation systems are believed to be rapidly decreasing, making rice deficits common. National and regional-level concerns focus on deforestation in watershed headlands and water and sediment yields flowing into major reservoirs used for irrigation and electrical generation.  Local concerns in downstream communities, who increasingly blame land use practices in the mountains for floods, droughts, sedimentation of water resource infrastructure, and perceived decline of water quality.

ASB - Thailand Research Activities in Mae Chaem

ASB and ICRAF programs were established under an agreement with the Royal Thai Government approved by the Cabinet and delegated to the Royal Forest Department (RFD). Current activities include RFD staff under the Forest Research Office’s Forest Environment Research Division and Forest Resources Assessment Division, the Conservation Office’s Watershed Conservation Division and National Park Division, and the Reforestation Office’s Community Forestry Division, in addition to staff under the Chiang Mai Regional Forest Division, other local units, and the Foreign Forestry Affairs Division. A second agreement with Chiang Mai University provides office space, access to facilities and provision for partnerships with university faculty, staff and students.  The program is based with the Forest Resources Group of the CMU Faculty of Agriculture, and includes researchers from various units in the Faculties of Agriculture, Science and Social Sciences. Primary funding for activities in Thailand has come from the Asian Development Bank and the Ford Foundation, with supplementary funding from various other sources.  Funding levels are modest and difficult to obtain for work in Thailand. The Rockefeller Foundation began providing additional funding in late 2000.

ASB’s work in Mae Chaem consists of three major components: 

1) spatial information tools for local land use management networks; 

2) tools for community-based watershed monitoring and management networks; 
3) analyses and analytical modeling for improved watershed landscape management.

1) Spatial Information Tools and Land-Use Change.  
 Underlying trends in land-use change in the Mae Chaem watershed are similar to those found elsewhere in North Thailand:  population growth and migration; opium crop substitution and commercialization of agriculture; transport and communications infrastructure development; government upland land-use policies, regulations and services; and, emergence of environmentalist and populist movements.  
The first major project component focused on creating data and applying spatial information tools to strengthen participatory watershed management approaches. Beginning with base maps and land use patterns from secondary and fairly recent remote sensing sources, the team collaborated with local communities to create maps that reflect current land use types and zones.  

Activities included:
· Detailed mapping of local land holding and agriculture patterns, including village boundaries and community-designated land use zones;

· Building and refining a detailed digital elevation model of the entire Mae Chaem area;

· Detailed assessment of land use change over last 50 years, using a chronosequence of aerial photos and geographic information system (GIS) techniques;
These assessments covered 125 villages, with land use domains covering just over 1,350 square kilometers of land area. A major output was to highlighte differences in land use practices of different ethnic groups.
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Mapping and categorizing land use change: elements in this depiction are: 1) variation in natural ecological conditions according to altitudinal gradients; 2) ethnic communities and traditional agroecosystems associated with different ecological zones; 3) changes in economic, policy, social, political and institutional conditions that have led to changes in land use, as well as both its actual and perceived impacts on rural livelihoods and environmental services

2) Tools for Community-based watershed monitoring and management

This work emphasizes collaborative development and testing of science-based tools for local monitoring of watershed services, and for localized land use planning. Basic principles underlying these efforts include:
• Primary focus on developing simple participatory tools that can be used by local communities, NGO field workers, and local officials, as well as researchers. Local villagers and field staff were directly involved in development, field testing and refinement activities.

• Types of information selected related directly to key components of growing debate, tension and conflict. Information generated by these activities was expected to be directly useful for efforts to reach common understandings and reduce tension and conflict at local inter-community, subcatchment and sub-district levels.

• Information gathered by these methods needs to be scientifically accurate within reasonable levels of confidence and precision, in order to provide a foundation for efforts to build broader monitoring, information and analytical components that can improve the basis for local interaction with other stakeholders in the larger basin context, relevant state agencies and wider society. 
The first set of tools focused on daily measurements of basic climatic variables, including rainfall, maximum and minimum temperatures, and relative humidity, along with weekly indicators of stream flow. Data collected by villagers appear comparable to data collected by more sophisticated techniques. The second set of tools focuses on overall water quality by using a bio-indicator approach.
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3. Analyses for improved watershed management

Further activities include:

· increasing the time series and detail of land use change assessment, conducting additional analyses of spatial data, and exploring linkages with various models to simulate effects of alternative policy scenarios and to conduct ‘what if’ analyses of potential change. 

· examine implications of current policies, as well as alternatives being proposed or explored by various stakeholders

· assessing relative impacts of existing and alternative land use systems
- biophysical (plant diversity, carbon stocks, watershed services, soil characteristics, indicators of biophysical sustainability)

- economic (private and social profitability, at both plot and household levels)

Agroforestry systems under investigation include field-based forms such as contour plantings and various types of fruit tree agroforestry, as well as landscape-based forms such as the traditional Karen rotational forest fallow system (including its various shortened-cycle forms) and its newly emerging permanent field derivative being called ‘community watershed mosaic’ agroforestry.  In order to complete our analysis, these need to be compared with current and emerging non-agroforestry alternatives.
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The Mae Chaem watershed is representative of conditions commonly found in many upper tributary watersheds in mountainous mainland southeast Asia:





• About 90 percent of its land area is in midland and highland zones, where more than half of its people live;


• More than half of its population is composed of mountain ethnic minority communities whose traditional forest fallow agricultural systems have never been legally recognized


• About 90 percent of its area is officially classified as reserved forest, national parks and/or protected watershed forest land; and there is no official land tenure in such areas,


• Off-farm wage rates are less than US$2 per day, if work can be found.
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