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COMPARATIVE STUDY OF PARTICIPATORY
MAPPING PROCESSES IN NORTHERN THAILAND 

By Pornwilai Saipothong, Wutikorn Kojornrungrot, and David Thomas

This paper explores the different mapping approaches

of the Raks Thai Foundation and the World Agroforestry

Centre (ICRAF) and how these differences affect

resource management, boundaries, beliefs and culture

practices, relationships within and among communities,

and among communities and outside players.  Since

1994 the Raks Thai Foundation has helped 167 sub-

villages in Northern Thailand to build three-dimensional

(3D) maps as tools for managing their natural resources.

ICRAF has meanwhile built GIS databases for 55 villages

and eight sub-watersheds. The paper suggests a

number of similarities and differences between the two

approaches. Villagers participate in the entire process of

building a 3D map but their input into GIS mapping is

restricted. 3D mapping is field intensive and requires

much community time and participation, while GIS

mapping involves time in lab and requires only one to

two days of local participation primarily to serve as data

sources, to produce sketch maps, and carry out field

checks of data. 3D maps are good for using within

villages but because of their limited spatial scope, they

are less useful for planning resource management at

sub-watershed or watershed levels. 3D models are

difficult to retrieve and transport, are costly to produce,

and are difficult to maintain and change. 3D maps are

useful for intra and inter-village communication and

planning. GIS maps can be easily produced at different

scales and scopes, and data are easy to retrieve,

maintain, change, and transport. But GIS maps are

difficult for villagers to understand and GIS maps can

only be produced by specially trained people and

require new technology and special knowledge. Both

types of map promote cross village comparisons,

increase efforts by villagers to have their forests

declared protected areas, and stimulate thinking among

villagers about managing community forests. 

The last twenty years has brought rapid change in northern

Thailand. While most lowland areas now have some form of

land title, land in the vast majority of mountain areas is

classified as “slope complex” and reserved or protected

forest. No legal basis for land-use zoning currently exists for

areas within forest reserves. 

A proposed community forest law is likely to provide a basis

for official land agreements in many of these areas. But in

order to establish such agreements, the information on

which they are based must be in a form that can be officially

recognized. Thus, there is now much interest in ways to

translate land-use visions that have been locally negotiated

among stakeholders into scale maps. This is a necessary part

of the process of fairly constituting forest law.

In many upper watersheds, there is also growing conflict

among villages and ethnic groups related to land use. Also,

villagers in many areas are formulating local initiatives to

zone and more effectively manage land and natural

resources in their domain.  Mapping activity has been an
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important part of these initiatives, and boundaries of

various types are being more clearly demarcated as part of

this process. 

Different kinds of mapping techniques have been

introduced by different agencies and organizations to help

people in various communities. The three-dimensional (3D)

model map has been promoted in Thailand for more than

fifteen years, while more technically sophisticated spatial

information technology has been presented for use in rural

areas only over the last five years. Both the Raks Thai

Foundation and the World Agroforestry Centre (ICRAF) are

working to address mapping needs in rural north Thailand.

Because of their somewhat different approaches, it is useful

to conduct a comparative study of their relative strengths

and weaknesses under different conditions. 

CASE STUDY BACKGROUND

Policy issues related to land use

As has been true in much of Southeast Asia, Thailand has a

long and complex history related to land use and change in

land-use patterns. The center of the Thai kingdom has

typically been in lowland areas where agriculture is the

major production activity, implying that the lowland people

had more power than upland rural communities.  This

power differential manifests itself clearly in that the

development of infrastructure and public services has been

much more heavily carried out in lowland areas. 

In combination, the realities of increasing population and

export driven agricultural production have led to an

expansion of land areas under agricultural cultivation. At

the same time, influenced in part by the global

environmental movement, people in the urban industrial

lowland area have developed sharpening concerns about

natural resource management practices in highland areas,

especially with regard to water supply competition.

Historically, the lowland peoples have come to cultivate in

upper watershed regions, effectively forcing ethnic minority

groups to migrate upward into mountain areas. In keeping

with its forest protection policies and opium substitution

program, the national government has instituted programs

to reduce the spread of cultivation into upper watershed

and mountain regions. Therefore, minority groups in

mountain areas have had to transition from their traditional

land-use system, based upon a shifting cultivation or

swidden, to a land-use regime based on permanent upland

crops grown within limited areas. This transition had led to

great difficulty in meeting basic security needs for many

upland peoples. 

As stipulated in the new national constitution, the

decentralization of governance systems in Thailand has

been ongoing since 1997.  Rural populations thus have had

new opportunities to manage and use their lands at the

subdistrict local level. The government provides funding,

major infrastructure, and various other incentives to

encourage greater local self-reliance, but also promulgates
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restrictions with respect to local autonomy, as justified by

the interests of the larger Thai society.

Mae Chaem Watershed 

Mae Chaem Watershed is one of 255 officially zoned

subbasins with an area of about 4,000 square kilometers. The

elevation ranges from 400 to 2565 meters above mean sea

level, and it is connected to Inthanon National Park and Ob

Luang National Park in the eastern part of the watershed.

More than 70 percent of the area is mountainous, and the

amount of arable land is correspondingly relatively small.  

There are five major groups of people settled at different

altitude zones in Mae Chaem Watershed, each with a

different language, culture, and agricultural practices. 

The Lua

The Lua or Lawa people were the first inhabitants of this

area, arriving around the middle of the eighth century, and

numerous Lua temple ruins and cemeteries can be found in

places close to Mae Chaem town. However, most of the Lua

were assimilated by local Thai and Karen groups as these

later groups migrated into the areas. Today, the remaining

Lua live in remote areas and contact with them is extremely

difficult, with only a few villages remaining along the ridge

on the southwest of Mae Chaem Watershed. Traditional Lua

agricultural practices centered on a shifting cultivation

system that differs from that of the Karen people. 

The Karen

The Karen entered the district in the mid-1800s from

Burma. They have settled primarily in the middle altitude

zone area (600–1000 meters a.m.s.l.) and practice their

traditional rotational shifting cultivation system (ten to

fifteen years forest fallow). This traditional system was

geared to meeting only their

subsistence needs. The Karen

exchanged forest goods with the

lowland Thai to supplement their

agricultural production. With the

expansion of upland field crops and

government natural resource

management policies, they have had

to transition from their traditional

system to a system based on

permanent field crops and cash

cropping. The Karen are the most

populous group in Mae Chaem,

numbering more than 40,000 people,

making up over 60 percent of the

area’s total population.

The Hmong

The Hmong migrated from Mae Hong Son Province (west

of Mae Chaem) after World War II. They live in the highland

zone of the watershed. They used to grow opium in their

pioneer shifting cultivation system. Under the nationally

mandated opium substitution program, they now cultivate

commercial highland cash crops including cabbage and

tropical fruit trees. 

A secondary group of Hmong people migrated from Hot

District, south of Mae Chaem as part of a government

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
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resettlement program and are now located in the lowland

area. They also grow different kinds of vegetables as

commercial cash crops.

The Lisu

The Lisu migrated to Mae Chaem after the Mae Chaem

Watershed Development Project. There is only one Lisu

village in this area.

Northern Thai 

The local Thai live in lowland areas and use a wet rice

cultivation system supplemented with vegetable and

soybean crops in irrigated areas. They also engage in field

crop cultivation in upland areas. Thai farmers have also tried

to expand their cultivation activities into the forest.

Especially in cases where the area of expansion has been

forest fallow of the Karen people, this has led to conflict

between those groups.  Such conflicts have been most

intense in relation to the corporate contract farming of

potatoes and maize for seed production above Mae Cheam

Valley.    

Development programs in Mae Chaem

Many development programs have been conducted in the

Mae Chaem Watershed, introducing new technologies and

the participatory process to the region. This has affected

the thinking of the people in significant ways.

• Missionary development has been ongoing in the

area since the 1950s, particularly among Karen hill

peoples throughout northern Thailand. About 20

percent of all Karen in Mae Chaem are Christian.

The effects of missionary activity have been wide-

ranging. In addition to changes in belief patterns

centered on a shift from animist or spirit religion

practices to Christian monotheism, the Karen have

also undergone a change in overall lifestyle. Some

significant changes can be observed in the Christian

Karen attitudes towards spirit forest conservation

and in their adoption of new crops and agricultural

regimes.

• As a legacy of World War II, and the Cold War,

Hmong began migrating into Thailand and the Mae

Chaem area from the late 1970s and have often

been involved in practicing opium production. The

United Nations declared the highland area of Mae

Chaem district to be the principal area of opium

production in Thailand in 1980. Thereafter, the Royal

Thai Government and the United Nations initiated

the Thai/UN Crop Replacement and Community

Development Project, which does not aim to directly

suppress the cultivation of opium but rather to

introduce alternative crops. This has led to the

introduction of many kinds of vegetables and fruit

trees to the highlands. Cabbage is currently the

major production crop in the mountain area of Mae

Chaem Watershed.  

• The King’s project or the Royal Project Foundation is

another opium substitution program. This project is

an integrated full-cycle approach that extends from

research and cultivation, to processing and

marketing new crops like temperate fruits,

vegetables, and cut flowers. The end products have

been sold under the “Doi Kham” brand name.

• The Queen Sirikit Reforestration Project (Suan Pah

Sirikit) has tried to promote water conservation

through bringing deforestation under better control

in the north of Thailand. This project, operated by

government officers from the Royal Forestry

Department, has set up many forest conservation

groups to help take care of forests in the village area.

• CARE-Thailand started in the Mae Chaem area in

1982 with the idea of “anti-poverty interventions.”

The project has covered eight of ten tambons

(subdistricts) in Mae Chaem District. The project had

the overall objective of improving community-based

management of natural resources in watershed

areas.
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Local institutions in Mae Chaem

There are a number of institutions—particularly government

organizations (GOs) and non-government organizations

(NGOs)—that support natural resource management in 

Mae Chaem:

• The Tambon Administration Organization (TAO) is

the local government institution at the subdistrict

level created by the decentralization policy. TAO

started with an initial series of elections in Mae

Chaem in 1997. One of the eight major tasks of TAO

and a key issue reported on in their yearly plan is the

preservation of natural resources and the

environment.

• The Watershed Network Committee was established

with the initiative of the Raks Thai Foundation and

Suan Pa Sirikit in 1996. The Watershed Network

Committee consists of village conservation

committee members within a given watershed. Its

goal is to strengthen capabilities for natural resource

management and to expand conservation efforts

from the village level to that of watershed networks,

ideally expanding management practices to cover

watershed areas as natural wholes.

• Other local societies—Hug Muang Chaem, Kor Gor

Nor, Chum Chon Rak Pa, Ruam Palang Rak Pa,

etc.—consist of groups of local people with different

backgrounds, each of whom wants to develop their

area for some particular purpose. Outside donors

support some groups, and most focus on natural

resource management.

Maps as tools and/or sources of information

Maps have been used as sources of information for some

time in the study area. Maps are good media for

communication, are relatively easy to understand, and are

more attractive than descriptive information. The maps are

used to apply for and participate in negotiation processes,

especially those related to natural resource management

where spatial information is crucially important. Maps are

also being used as devices for promoting and bringing

about understanding of natural resources in target groups.

Spatial information technology goes beyond the simple

production of maps. Because of its large and complex

storage capacity and digital format, SIT allows spatial

information to be readily used in other geographically

focused research and analysis activities. SIT makes it

relatively easy to change or update data and undertake

remapping. It is thus particularly useful for analyses of

dynamic systems over both space and time and is thus of

great utility for planners and policy makers. 

Raks Thai Foundation 

From 1994–2002, community-based maps developed

through 3D modeling came to be seen as effective tools

that communities could use in natural resource

management in the Mae Chaem Watershed area. Formal

zoning maps were seen as helping to increase the

responsibility and authority of local communities in ways

compatible with seeking to minimize risks of negative

effects associated with decentralized management. 

World Agroforestry Centre (ICRAF) – Chiang Mai

has been working  in the same area since 2001 as part of

the project titled “Developing science-based tools for

participatory watershed management in mountain mainland

South-East Asia” funded by the Rockefeller Foundation.

The spatial information and geographic information system

(GIS) map outputs of this project have been used as tools

to support local land-use planning, local and multi-level

watershed management networks, intercommunity

relationships, and associated functions by local institutions

and agencies. The project goal was not just to produce

maps, but also to help build local spatial information

systems that were capable of producing various types of

maps and displays suitable for various purposes. This is in

line with other current efforts supported by the Thailand

Research Fund to build TAO-level information systems for

all tambons (subdistricts) in northern Thailand.

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
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STUDY AREA
Mae Chaem Watershed, Chiang Mai

Province, northern Thailand, where the

benchmark site of the Raks Thai

Foundation and the World Agroforestry

Centre (ICRAF) is located. The study

area is shown in Figure 1.

Figure 1. Village locations and subwatersheds that both ICRAF and

the Raks Thai Foundation study in Mae Chaem Watershed
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PROJECT METHODOLOGY
For this study, we selected areas in which both 3D

modeling and GIS mapping have been introduced. Primary

data gathering was carried out through formal interviews

with key persons in the study areas. These included, for

example the staffs of the Raks Thai Foundation, ICRAF, the

Pang Aung Royal Project, and Heifer International as well as

members of Hug Muang Chaem Group, the Northern

Farmer Union (Sor Kor Nor), and TAO, along with others

related to SIT and the GIS mapping process. We followed

up on the questions in the formal interviews through

discussions with groups of community members throughout

Mae Chaem Watershed. The questionnaire consisted of four

main questions with subquestions, totaling twenty-nine

open-ended questions. 

Mapping approaches

Mapping through use of 3D maps 

The Raks Thai foundation introduced the 3D model in the

Mae Chaem area from 1994–2002. The 3D model is made

of paper with different colors displaying streambeds, roads,

land-use areas, etc. The process of 3D mapping is

diagrammed in Figure 2.

Mapping through the use of GIS 

ICRAF has worked to help establish a spatial information

network linking the local planning process with higher levels

of planning and policy making activity. GIS maps from

ICRAF-CM made of vinyl are colorful and denote different

land-use types in the area and other landmark symbols. The

process of participatory mapping undertaken by ICRAF is

diagrammed in Figure 3.

Mapping experiences

Formal interviews were conducted with: key persons from

GOs and NGOs in Mae Chaem Watershed that are using

and developing community maps; relevant policy makers

from government agencies; and key members of other

agencies related to the study, including researchers,

extension organizations, and other NGOs. 

We also used key questions from the formal interview as

points of discussion with representatives of different ethnic

groups, with representatives of different groups within

various watershed network committees, and with members

of social organizations focusing on natural resource

management.  

Figure 2. 3D mapping procedure in Mae Chaem area

developed by the Raks Thai Foundation.

Baseline survey Sketch map Checking & editing in the field

Zoning boundary in 3D map Build 3D map from the contour topographic map

draft from topographic mapParticipatory with the community

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
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Figure 3. Methodology of participatory mapping to link local and expert knowledge 

GIS-based map:
DEM, River/Stream, Road, Village location, land use

maps, etc.

Preliminary
Landd- Lan uuse map

Preliminary Village
boundary map

Data into GIS and associate software

Output maps:
Land use map,

village boundary
map,

infrastructure

Participatory mapping process
[GIS team and the communities within the watershed]

Field visit, observation, informal interview
and discuss with stakeholders

Data assimilation
[GIS technique]

Consultation with the communities
and other key stakeholders

Village

District office further
analyses
and studiesWatershed network

Local governance unit

-
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3D map production requires many volunteers from the

village to participate in the process for a period of

(typically) two weeks. The entire 3D mapping process is

carried out with villager participation. The production of

maps using SIT consists in large part of work carried out

in a GIS laboratory, and requires only one to two days in

the field for both the field visit and participatory process.

The results of formal interviews and group discussions

carried out in this study showed that people in the

community got used to the 3D model and claimed it was

easier to understand. 

It became clear through the study that while any interested

person can be trained to carry out the 3D modeling

process, GIS enabled mapping requires access to both a

computer and software, computer skills, and basic spatial

data, all of which are difficult to bring together in rural Thai

settings, especially those that are particularly remote.   

The Raks Thai Foundation aimed to introduce 3D maps to

the communities for use as a tool in their management of

natural resources at the local level. Therefore, 3D maps

were produced for 167 subvillages in the Mae Chaem

area, and the output maps have been used at the village

level in the area. 

The GIS mapping process intends to establish a common

store of spatial information for many levels of users. GIS

maps had been created for fifty-five villages and eight

subwatersheds in the Mae Chaem area. In contrast with

3D maps, GIS generated maps can be used at all levels

from the village to the subwatershed and watershed

systems as wholes.  

Mapping experience

Mapping with 3D models has been introduced into Mae

Chaem over the last ten years. During much of this

period, 3D mapping was an appropriate technology for

meeting community needs.  Mapping with the use of GIS

began being introduced in 2000 in response to

increasingly sophisticated mapping needs, primarily at

the initiative of NGOs operating in Mae Chaem. Over the

CASE STUDY RESULT

Mapping approaches

The following table shows the steps that are involved in 3D

and GIS mapping processes.

3D MAPPING
1. site selection

2. baseline survey

3. participatory rural appraisal

4. sketch maps

5. participatory mapping 

(field survey consulted by the community)

6. field checking and editing

7. maps of land use and land ownership

8. evaluate lessons learned

GIS MAPPING
1. site selection

2. base maps preparation 

3. field survey 

4. digitizing first draft map

5. print out the maps from the survey 

6. field survey consulted by the community

7. digital map editing

8. participatory mapping  

9. digital maps & paper maps of current land

use of the village and watershed

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
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past four years, both mapping techniques have been

employed in the area and some characteristic differences

have emerged in how well they meet various needs and

build community capacity. 

Most apparent is the fact that while villagers can participate

in the entire set of processes involved in 3D mapping, their

input in GIS mapping is relatively restricted. 3D mapping is

very field intensive and requires much in terms of

community time and participation. By contrast, GIS

mapping involves significant time in the computer

laboratory and requires only one to two days of local

participation, primarily to serve as data sources during the

first GIS field visit, and then to produce sketch maps and

carry out field checks of data. Although the total time to

produce GIS maps may exceed that for 3D maps,

considerably less local involvement is either required or

possible. GIS mapping processes are also liable to include

significant amounts of redundant work to produce an

appropriate map.  

3D models are good enough for use within a village, but

not for use at higher levels, primarily because 3D maps

have been used at the village and village boundary level.

The small scope of 3D maps (most village areas are less

than eight square kilometers) means that they are not

suitable, for instance, for planning resource management at

the subwatershed or watershed levels. 

GIS maps were introduced in part to address the scope

constraints of 3D models. With GIS data, it is possible to

produce many types of maps, with different scales and

scopes. The information contained in GIS developed maps

are easily available afterwards for further analysis and

research. The information contained in GIS maps is thus

more easily transmitted. Among the most commonly cited

weaknesses of 3D models is the difficulty of transporting

them. In effect, they are restricted to use within villages,

and not between villages or among groups of villages and

government officials. 

Yet, GIS maps also have notable weaknesses. Foremost

among these is that GIS maps are difficult for villagers to

understand. Some villagers state that they must be trained

before they can use GIS maps. GIS maps can be produced

only by specially trained persons and require introducing

new technology and special knowledge of both software

and hardware. By contrast, 3D models are easier to

understand, and villagers feel comfortable and happy using

3D models to communicate with one another and with

others who do not know much about the area.  

In addition to the physical difficulty of transporting (and

thus sharing) 3D models, they are both costly to produce

and difficult to maintain or change in response to changing

needs. They also provide less detail than GIS maps, which

are easy to carry and can be used in precise correlation with

other geo-reference maps.  GIS maps are easily changed

and updated, and have the aesthetic merit of being clear

and colorful while providing many details. At present, GIS

mapping has the disadvantage of being expensive, though

this may change as computer technology and software

become more widely used and available.

NATURAL RESOURCES
MANAGEMENT/AWARENESS
THROUGH THE
INTRODUCTION OF
BOUNDARY CONCEPTS IN
RELATION TO PARTICULAR
LAND-USE TYPES

Management

People in remote areas like the Mae Chaem watershed

area—particularly the Karen and Lua peoples—have

traditionally discussed land-use practices each season in

order to have community consensus on the use of

communal lands. In addition, discussions of land-use

practices have traditionally occurred when conflicts have

arisen about land use either within or between villages.

After they got their 3D village maps, many villages started
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discussing land use in their village areas more frequently

and proactively, especially in relation to land-use zoning

and forest management. But because of the difficulty of

transporting 3D models and because their scope is limited

to areas within individual village boundaries, GIS maps of

watershed areas are coming into increasingly common use

in discussions between communities and at the watershed

network level. 

This study has documented that both during participatory

mapping processes and after looking at the GIS output

maps of village areas and watershed areas, villagers from

different areas have attempted to compare their land-use

areas with those of their neighbors. We can notice that

among some northern Thai, mapping has increased the

likelihood that they will try to designate protected forest

areas and begin thinking about how to manage the

community forest in their own village area. There are cases

where two neighboring villages that used to share a

community forest now want to separate from each other

and claim independent use.  

Leaders of villages or watersheds (i.e. village heads, village

committees, the TAO, and other conservation committees)

are the dominant group who use 3D models and GIS maps

for land-use management and in problem solving and

decision making processes. Yet, even they insist that they

still use their local beliefs/rules and formal discussions to

solve problems, especially those occurring within the village. 

Many people are willing to participate in the mapping

process, often because they want to make sure that their

lands are included on the maps. They are aware that not

having their lands included might have undesirable future

consequences. They also know that, unlike 3D models, GIS

maps can include as much detail as they are able to provide

about land-use areas, and that such maps are useful in

claiming the right to use mountain areas for their own

consumption even when they have no land title. 

GIS maps have also generated changes in how villagers

perceive lands that have not previously been claimed by

any of the villages in a given area. Unlike 3D maps, GIS

maps of watershed areas call attention to lands that have

not had any classified use or that have been abandoned

and that have simply been referred to as intervening

“forest” areas. GIS maps make clear the gaps between the

boundaries established by different villages in the

watershed, and this has resulted in villages thinking about

extending their own boundaries to include these

intervening spaces.  

Awareness

There are many examples of changes in boundary

awareness associated with community mapping as a

process and with the use of maps as information records.

The most apparent of these changes are in how

boundaries between communities are understood and

located, and how the boundaries of new villages are

established.  For example, a number of new villages in the

Lower Mae Yot Watershed area were not able to decide on

their boundaries with neighboring villages without having

access to GIS generated maps. The available 3D maps

were seen as inadequate for deciding on boundaries for

new villages because of their limited scope and the

absence of references to the spaces between individual

village boundaries. 

A secondary effect of the participatory part of the

mapping process is that villagers learned how to work with

and contact government officers and other agencies

related to land and land-use management. This has

enabled villagers to exercise greater responsibility and

initiative in resource management.

Beliefs and cultural practices in relation to land use

The ethnic minority groups in the study area–especially the

Karen—traditionally used their close relationships with one

another and their shared beliefs to manage their land,

most often through formal discussion within the

community. Today, these groups realize that their local

rules cannot be used in negotiating with people from

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
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outside the village because they do not know or do not

share local beliefs and traditions. Maps have come to serve

as material media for information sharing and as a

common reference for solving problems.

For example, the Karen people traditionally practiced

rotational shifting cultivation that had a ten to fifteen year

cycle in which areas were left fallow for significant periods.

According to their traditional agricultural system, they

would allow cultivated areas in the Mae Tum area to lie

fallow for five years and turn to using permanent field crop

areas in the Mae Kong Kha area. As the fallow areas would

fill in with local vegetation, the Karen would have conflicts

with government officers about starting cultivation in areas

that look like forest upon their return. The Karen found they

needed maps to show the differences between forest areas

and their own forest fallow areas. Both 3D models and GIS

maps proved very useful in reducing conflicts related to this

issue, with the 3D map being most helpful in understanding

land-use patterns in the village area while GIS maps were

most useful at the landscape level. 

The Karen people also had the tradition of referring to their

protected forests as “umbilical forests.” Selected trees

within this forest are hung with umbilical cords of

community members. Because the Karen believe that the

umbilical cord is the string of life for the newborn, trees

encircled or hung with umbilical cords must be protected.

Because most Karen now give birth in hospitals, this way of

marking protected forests has become less and less

common.  Some villagers, especially older people, are

committed to keeping these areas protected, so that when

we worked with them on participatory mapping, they would

draw in the boundary of the “umbilical forest” area but

would rename it as a forest protected area. They did this

primarily to protect that area from outsiders.     

The change in religious practices of the communities also

changes the behavior of people regarding their land-use

practices. The spirit forest has its roots in Buddhist and

animist belief systems, and areas once treated as spirit

forest have been abandoned once Karen people changed

their belief from animism to Christianity. At the same time,

Christian missionaries help the villagers to continue treating

the forest as a protected area. Thus, in the overall picture,

villages that have undergone religious conversion still

protect forest areas, but do so for different reasons. 
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Relationships within and among communities

The Karen and Hmong use their traditional village rules of

resource use mostly within their communities. When they

are faced with a problem like that of expanding agricultural

activities and logging that infringes on their protected

forest, they realize that the village rules are not binding and

that they do not have enough information to broker

agreements among conflicting parties. This is especially

true when it is necessary to explain village rules to outsiders

who may have no reference for such rules. Maps have been

very useful in this regard, with both 3D and GIS models

working best at different scales.

The expansion of field crops and intensive cash crops from

lowland to upland areas by the lowland Thai, and from

highland down to upland areas by Hmong groups, have

caused problems for the Karen people because both groups

end up using the Karen people’s forest fallow area without

permission. Thai and Hmong groups do not care because

they believe the areas do not belong to anybody by law.

GIS maps may help the Karen to work through such

problems and, in some cases, may help them push

encroaching agriculturalists out of their traditional use areas. 

Maps are also useful when Hmong rent agricultural land

from the Karen and then either do not pay or continue on

the land after the payment period has expired. Here, the

Karen feel that maps may help them reclaim their land.

Water use, both in terms of available quantities and quality,

is becoming more and more of a problem all over Mae

Chaem because of the expansion of agriculture areas.

ICRAF has been asked for many types of GIS maps from the

Mae Kong Kha watershed network committees for these

committees to use in their negotiation processes regarding

water management and water supply for agricultural

activities in the watershed.  

RELATIONSHIPS AMONG
COMMUNITIES, NON-
GOVERNMENT AND 
INTER-GOVERNMENTAL
ORGANIZATIONS, AND 
THE STATE.
Led by local civil societies, a few villages that are located in

a new national park asked ICRAF for different types of maps

for their negotiations with government officers, because

they realized that the GIS map may be officially recognized.

At the same time, explanations of village areas by use of

sketch maps is not as powerful and clear as when

conducted using 3D models, especially when there is a

need to refer to the topography of the area. The 3D model

is a very powerful explanatory tool in village relations with

government officers or other outsiders who come to visit

their area. 

Because they were longtime producers of opium, the

Hmong make particular use of community maps in their

encounters with government drug enforcement officers. 

COMPARATIVE STUDY OF PARTICIPATORY MAPPING PROCESSES 
IN NORTHERN THAILAND



24

CONCLUSION
The practice of distinguishing between different land uses is

not new to the peoples of the Mae Chaem region. The use

of boundaries to distinguish between different land-use areas

is also not new. Distinctions among different land uses were

traditionally developed on the basis of local knowledge and

its gradual evolution and were institutionalized in village

rules. There were not many land-use conflicts in the area in

the past, largely because the population density was much

lower, and villages were not closely packed. When conflicts

did arise among groups of people in the area, they were able

to resolve these conflicts easily because the various groups

saw themselves in a relationship with one another that

resembled that of being in the same family. Some groups or

villages had their own maps, but the maps were used only to

show important locations in an area, not to establish the

boundary of a particular land use.     

Outsiders from GOs and NGOs entered the area to initiate

various development programs, including the introduction

of mapping processes to local communities, making use of

a range of mapping techniques. Some changes in land-use

distinctions and the use of boundaries have ensured for

example the new agreement of village boundaries and the

land-use zoning area. Often, the key person involved with

these development activities is the head of the

community—the village head, local governance members,

village committee members, etc. Especially in remote areas

it is difficult for other villagers, especially women and youth,

to participate in this process, in part because of differences

in cultures and languages.  

The 3D model mapping process required many volunteers

and extensive fieldwork, while GIS mostly consists of work

in the computer laboratory. In both kinds of mappings,

villagers and their representatives are the sources of data,

while others are involved in the creation of maps based on

this information. Villagers are willing and interested in

engaging in mapping processes because they would like to

have maps produced with accurate and fair information.

They are increasingly aware that inaccurate maps may

adversely affect them as individuals and communities.

Even after the acquisition of maps, many communities

continue using their close relationships and formal

discussions to solve their land-use problems. However, they

all agreed that maps are useful because they make it easier

to generate mutual understanding. This is apparently

because villagers throughout the area consider maps as a

common and authoritative source of relevant information.

The communities in the study area would like to have the

local maps be of the type and quality acceptable to GOs.

They believed that such officially acceptable maps would be

more useful than sketch maps for settling disputes. At the

same time, they believe that maps made by experts would

have more precise and complete spatial information and

would be recognized by neighboring villages and outsiders. 

From the study, it is evident that both 3D models and GIS

mapping are useful to rural communities as new tools for

their negotiation support system, especially when

coordination must be achieved among different

communities, GOs, NGOs, and outsiders. It is also evident

that the introduction of boundary concepts in relation to

particular land-use types and village borders changed the

ways in which community members think about land use

and land-use management within and among communities.
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APPENDIX I: FORMAL INTERVIEWS AND GROUP DISCUSSIONS

Formal interviews 

Key persons in the study area

• Raks Thai Foundation

• World Agroforestry Centre (ICRAF)

• Pang Aung Royal Project

• Heifer International, Thailand

• Hug Muang Chaem Group

• Northern Farmer Union (Sor Kor Nor)

• TAO - Pang Hin Fon

• TAO - Mae Na Jon

• TAO - Tha Pha

Relevant policy makers

• Land Development Dept., Region 6

• Geo-Informatic for Natural Resource 

Management

• Forest Area Management Unit

• Suan Pa Sirikit (Queen's Initiative Project)

• Huay Sai Luang Head Watershed 

Management Unit

• Pang Hin Fon Head Water Management Unit

• Mae Suk Head Water Management Unit

• Mae Yot Head Watershed Management Unit

Other agencies related to the study 

• Geography Department, Faculty of Social 

Science, Chiang Mai University

• SLUSE Program (Sustainable Land Use and 

Natural Resource Management), Chaing Mai 

University 

• PhD. Student, Upland Program, Hohenheim 

University

• Chiangmai-Lumphun Promotion of Local 

Administration Headquarters

• The Committee for Protection of Ping River 

Basin and Environment

• Institute for Community Rights

• Northern Enterprise Co., Ltd.

Group discussion and stakeholders workshop of the

local community members by:

Watershed network committee

• Mae Kong Kha

• Upper Mae Yot

• Lower Mae Yot

•  Mae Satop Nua-Tai, Huay Sai luang

•  Mae Ning-Mae Nai

•  Ban Mae Jum Sai Nua-Tai, 

Tor Yae Nor 

•  Ban Khun Mae Nai

• Mae Ao

•  Ban Mae Ao Nua-Klang-Tai, 

Huay Ma Da

•  Ban Mae Hae Nua, Huay Kamin

•  Ban Mae Jae

• Mae Tum

•  Ban Mae Pi Kli, Mae Hae Nai, Molotu, 

Pador Pa, Koh Tha

•  Ban Kong, Hoh Kao-Mai, Kok Noi, Pae, 

Din Kao

Civil society

• Northern Farmer Network 1 (Kor Gor Nor, 

Mae Hae Tai, Se Do Sa, Blo De)

• Northern Farmer Network 2 (Kor Gor Nor, Ban

Mae Tum Nua-Klang-Tai)

• Northern Farmer Network 3(Kor Gor Nor, Ban 

Mae Ma Lor, Tok Ka)

• Thammanat Foundation (Ban Sop Wak, 

Mae Wak)

• Forest Protection Community (Huay Nam 

Kiew, Huay Pha)

• Power to Forest Protection group (Ban Na 

Klang Nua-Tai, Huay Bong, Huay Pak Kude)

Ethnicity

• Hmong 1 (Ban Khun mae Wak)

• Hmong 2 (Ban Na Hong Tai)

• Hmong 3 (Ban Pui Nua-Tai, Tung Ya, Pang Hin 

Fon, Pang Ma O)

• Karen 1 (Ban Pong Ka Nun, Mae Ning 

Nok-Klang-Nai)

• Karen 2 (Ban Mae Ngan Luang-Noi, Mae Kom 

Nua-Tai, Kong Bod Luang-Tai-Bon, San Pu Lei, 

Pui Karen)

• Northern Thai 1 (Ban Mae Suk, Pae, 

Kong Kan)

• Northern Thai 2 (Ban Na Hong)
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APPENDIX II: RESEARCH QUESTIONS AND ASSOCIATED SUB QUESTIONS

Working questions

What is community mapping?

•  What does it mean?

•  Who formulated the maps? 

•  How was it done?

•  Who uses the maps? 

•  Who is the “owner” of the maps?

•  Who will be responsible for and able to revise 

and remap as circumstances change?

How are maps useful for the community?

•  Why do you want to use GIS maps?

•  How does mapping increase boundary awareness? In what ways?

•  Does mapping allow community members to have more 

knowledge of resources and their management? How?

•  Have maps helped create new agreements about resource use?  How?

•  Do maps help create new opportunities for consensus? How?

How important are the stakeholders?

•  Who are the stakeholders?

•  How do they participate?

•  In what ways do they participate?

•  At what level do they participate?

•  What are the reasons they participate (or not)?

•  How can different opinions, ideas, and approaches among stakeholders 

be compromised and who facilitates the process to solve the differences?

What kinds of maps can be officially recognized?

•  Why do maps need to be officially recognized?

•  What are the criteria to assess acceptability of so-called “official maps”?

•  How can the owners of the maps or affected communities gain sanction 

from the relevant authority for their maps?

Tangible/measurable variables

Individual/group perceptions

Individual motivations

Number/type of participants

Recruitment methods

Characteristics of key persons

Activities using maps

Individual/group motivations

Perceptions/Activities

Activities

Activities

Perceptions/Activities

Types of stakeholder

Activities

Activities

Venues

Motivations/Events

Protocols, standards, rationale

Criteria

1. Does community mapping help stakeholders to translate local land-use visions into forms that can be officially

recognized?  If so, how? Are there other effects on community resource management?
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2. How have community maps been used as a tool in negotiations and planning to resolve/manage conflicts among

communities and/or between communities and the state or other outside interests?

Working questions

What other tools in negotiation and planning exist in the community?

•  What are other tools?

•  Who uses them?

•  How are they used?

•  What are the advantages and disadvantages of these tools 

compared to maps?

Have the tools (including maps) helped to resolve/manage conflict?

•  Among community

•  Between communities

•  Communities and state

•  Community and other outside interests

Tangible/measurable variables

Types of tools

Groups/individuals

Activities

Events/Activities: Conflict and negotiation process

Land-use rule/tenure changes

3. How does an NGO decide whether or not to make the investment in developing a GIS component to their work?

Working questions

How does an NGO decide to make the investment in developing 

a GIS component?

•  Who invests in developing a GIS?

•  How do they decide to use it?

Does a focus on participatory mapping at the grassroots level 

distort the expectations of community members vis-à-vis 

NGO partners?

•  What are the expectations of community members about the 

NGO partner?

•  Has mapping distorted expectations of community members 

vis-à-vis NGO partners?

•  What are the expectations of NGOs about participatory mapping?

Tangible/measurable variables

List of agencies

Activities

Reasons

Perceptions

Events:

Activities

Event:
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