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Abstr act

This project studied hill tribe forest management in Amphoe Galyani Vadhana (AGV), a
district in Northern Thailand, isupport of hill tribes Gghtsto reside orand use conserved
forest land. In collaboration with Raks Thai Foundation, the pragech tof four WPI and four
Chulalongkorn University students conducted interviews and observations in Tambons Baan
Chan and Chaem Luang, two sdistricts in AGV. Mainly through coding, interviews and
creation of an entitlement map, the team concluded thaile villagers rely on the conserved
forest land for their livelihoods and manage the forest effectively through traditional practices
and GIS maps. The team recommends using GIS mappswypport hill tribed  rsitogebide

onand use conservedrist areas throughout Thailand.
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Executive Summary

This project evaluated hill tribe forest management in Amphoe Galyani Vadhana (AGV), a
district in the Chiang Mai Province of Northern Thailand. In collaboration with Raks Thai
Foundation (RTF), the team focused on TansBaan Chan and Chaem Luang, two sub
districts in AGV where mainly Karen hill tribe
villagers live. The following report documents both
traditional hill tribe conservation practices and
Geographic Information Systems (GIS) as tools for
forest managemernithis is the first case study to
examine the use of GIS maps as a means for
individuals to defend their rights to reside on and use
conserved forest land.

: From 1913 to 1998, Thailand lost a
Figure 0-1: A Villager and Her Strawberry significant amount of forest cover, especially in the
Farm Northernregion where many hill tribes reside

(Grainger, 2004)To curb deforestation rates, the
Thai government created regulations in 1964,
which limit these hilltrile v i | | ager
use thdand and impacts their quality of life
(Parliament of Thailand, 1964)

Currently, many hill tribe villagers face
the possibility of arret and removal from their
homes. To address this issue, RTF, facilitates [§
GIS mapping process for many hill tribe village
in AGV. GIS is internationally accepted as a
technology for displaying and analyzing Figure 0-2: Residential Area in Baan Hui Hom
geospatial dat@Wise, 2013) Through this GIS  Vilage
mapping process, many hill tribe villagers have
documented their land use practices and residency on conserved forest land to defelaththei
to this land. Our purpose was to evaluate hill tribe forest management practices in support of the
hill tribesd residence
conserved forest land.

Goals, Objectives, and Methods

The team, which consisted of four students
from Worcester Polytechnic Institute and
four from Chulalongkorn University,
addressed this goal through three main
objectives:

B

Figure 0-3: Interviews with Mae La Oop River Basin
Network Members
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1. To identify the benfits of allowing the hill tribe villagerso live in the conserved forest.
2. To determine how hill tribe villageend Tambon (subdistrict) officials use GIS
mapping.
3. To evaluate the benefits and challenges of using GIS mapping for forest management.

To achieve these objectives, the team analyzed GIS maps provided by RTF and conducted
interviews and observations Trambons Baan Chan and Chaem Luang. The interviews included
Tambon Administrative Organization (TAO) Pigents, TAO members, a Kamnan (adibtrict
headman), a Phuyai Baan (villageakdman), Mae La Oop River Basin Network members, and a
villager who worke with GPS technolog{SeeFigure0-1 to Figure0-3). The team coded each
interview and then summarized the information into three main themes pertaining to each
objective: Forest Management and Conservation Practices (Objective 1), GIS Mapping Process
(Objective 2) ad Benefits/Challenges of GIS for Forest Management (Objective 3). During site
observation, the team gathered photographic evidence of forest management and demarcation in
Tambons Baan Chan and Chaem Luang.

Findings
Through coding of qualitative data fobfective 1, the team found that thid tribe
villagers in AGV practice forest management and conservation techniqueSor example,
villagerszone the forest by physically demarcatdifjerent land usareasbased on GIS maps
created by the village, gbat all community members are familiar with the location of the zones.
Figure0-4 showsexamples of other practices we witnessed during site observation.
FigureO-4Ai s an exampl e of controlled burn, or
leaves or pine ne&xbs are burned from the ground. The benefits of controlled burns, including
lowered risk of fire by reducing the amount of fuel on the forest floor and recycled nutrients into
the soil, are recognized internationafiygure0-4B is an example of the widelysed agricultural
method of terraced farming, which reduces both erosion and surface runoff when irrigating
fields.

[t

Agricultural Area B) Terraced Farming Area

i

Figure 0-4: A) Controlled Burn in
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Hill tribe villagers also implement spiritual conservation practices. For example, the Phuyai Baan
of BaanWat Chan Village statedh&tiih i | | tri be vill agers believe i
watershed areas in the forest because they be
Villagers give offerings to these spirits and refrain from cutting down trees in the watershed
areas.

These observations led us to our next finding thahilh&ibe villagers in AGV
sustainably manage the forestWe confirmed this conclusion by comparing the hill tribe
vilages & | and use to Dr. Elinor OstromRdssurcei ght P
(Ostrom, Gardner, & Walker, 1994)hese principles served as guidelines for determining how
effectively the hill tribe villagers manage the forest with the use of GIS maps. The villagers have
used GIS mapping to define their existing boundaries aritedr@ommunity Rules for
managing the forest and its resources. Village leaders hold monthly meetings with the villagers
to create and discuss Community Rules. Community Rules are displayed on village GIS maps
and they are intended to assist villagersatetmining how they are allowed to use the land to
ensure responsible and sustainable use. Violation of these rules results in a fine, depending on
the severity of the violation.

During analysis for the secondShbdppigcti ve,
Proces® and as a r e s ubothvilagers ah@local (TAD) offecidls usehGIS
maps as a tool to visualize how the villagers use the lanthrough our methods, the team
gairedfirst hand perspectives on the process of collectin§ @&a. During the GIS mapping
process, volunteer land surveyors and
villagers walked around plots of land [
with GPS devices. Both the resident
and his neighbor had to be present
during the process to ensure that the
surveyor mapped the boundaries
correctly The team also attended a
TAO Chaem Luang meeting in which
TAO officials worked on drafting localf%
legislation known as Management of
Natural Resources and Environment,
which outlines how villagers can use &
their land(SeeFigure0-5). During this  rigure 0-5: Tambon Chaem Luang Meeting o n Drafting Local

meeting te TAO encouraged Legislation on Natural Resource and Environment
T ; Management

participation from community

members.

The team discovered that GIS maps are useful tools to both TAO officials and hill tribe
villagers. TAO officials use the GIS maps to identify thegstablished boundaries of the
Tambon, different vihges, and individudand plots as well as the boundaries of different zones
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of land use within a village. The GIS mapi®wa the TAO to confirmthat the villagers have only
been living inside of their boundaries.

The team analyzed three GIS maps mtediby RTF and determined that the maps
contain pertinent information, such as land use divisions, Community Rules, and declarations of
responsible landtewardshipBy analyzing these maps we came to the conclusiomithatbe
villagers in AGV do not expand their farming outside the boundaries that they established
via the GIS mapping.The villagers strictly follow the boundaries demarcated on the maps and
they agree to not use the conserved forest area that lies outside of their boundaries. By signing
this map, the villager and other contributors agree that the land cannot be bought, sold or rented.

During analysis for the third objective, the team coded interviews for the theme
ABenefits/ Challenges of GIS for Gl®mappntt Manage
process encourages community participation and se#fufficiency in natural resource
management.Before the mapping began, villagers attended a-tiageraining program to
learn how to use GPS devices. Afterwards villagers used GPS to demntaechoundaries of
their land. The process empowered the villagers in their ability to manage the forest. One
challenge is to persuade the villagers and TAO officials to recognize the benefits of GIS and to
participate in the mapping process.

The team usd a method of analysis called environmental entitlement mapping, which
was developed by Dr. Amartya Sen, the 1998 Nobel Prize economics Waimesal, 2000;

Leach, Mearns, & Scoones, 199%he purpose of an environmental entitiement map is to break

down the relationship between different stakeholders and an envimtaimesource. In our case

study, the stakeholders are the hill tribe villagers and the environmental resource is the conserved
forest land in AGV. The components of an environmental entitlement map include endowments,
entittements, and institutions. Endove nt s refer to the stakehol der:
in this case, matches villagersodo rights to us
stakeholdersdé command over the resouracde. | nst
how people behave.

The entitlement maphownin Figure0-6 is a simplified version of our complete
analysis. The entitlements identifieftheby the
forest land for living, agriculture, and collecting materials for building and firewood. The team
also identified institutions that influence the relationship between the villagers and the conserved
forest land. Some of the institutions are formadlsas the TAO, which is a part of the
government, but others are informal such as the fact that the hill tribe villagers have lived on the
land for almost 200 years, making it a social norm that they have had access to this land.

As shownin Figure0-6, GISmaps are just one piece of the dynamic relationship between
the hill tribe villagers and the conserved forest land. The hill tribe villagers in AGV have been
using the land responsibly, @v before the creation of the GIS maps. The entitlement map shows
thatthe villagers need the right to use the forest land in order to gain their entitlements,
which allow them to maintain and/or improve their livelihoods.These findings led to the
generabn of our recommendation and suggestions.
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Figure 0-6: Entitlement Map for Hill Tribe Villagers Living on Conserved Forest Land in Amphoe Galyani
Vadhana

Conclusion
From this information, the team recommas that further evidence must be collected to
inspire any policy changesgardinghi | | tri besd | egal residency

project provides a case study specific to two Tambons in AGV. More evidence of effective hill
tribe forest managment practices is needed before convincing the government and the public
that national level policy changes on land use are warranted.

Researchers interested in promoting this social issue should conduct a broader
investigation by creating more indepentlease studies on other hill tribes as well as the
government 6s and the publicbdés perception of
that hill tribe villagers should be allowed to reside on and use conserved forest land. The team
created dist of suggestions for further research:

1 Future researchers should conduct case studies on other Amphoes that have used GIS
technology for forest management. Different case studies may provide similar
perspectives from local officials and villagers.

1 Future esearchers should study the cultural, spiritual and agricultural practices of other
hill tribes to see if they can easily be mapped. If these practices prove to be similar to
those of the Karen hill tribe in AGV, there is a high possibility that Gitsbe a
successful tool for forest management.

1 Future esearchers should interview higher level government officials on their
perspectives of GIS and community based forest management. Higher level government

(0]



officials are a critical institution of thiwsial issue, and their national agendas regarding
hill tribes and conserved forest lands need to be investigated further. Researchers should
also consider looking for evidence that could influence policy changes.

1 Future researchers should consider ineammg or surveying Thai people about their
perception of hill tribes. The team suspects that understanding the public perception of
hill tribes could illuminate public misconceptions. NGOs or researchers can conduct
these interviews or surveys, and if nezary, they can address misconceptions through an
awareness campaign about the hill tribes and their lifestyles.

This project provides evi derstmeesideonaRdlufe i n s up
conserved forest land. In the case of AGV, GIS avaaccessful tool for forest management. The
project team hopes that this project will set the precedent for othdodSERl community forest
management projects throughout Thailand, inspire researchers to study similar cases, and
interview hill tribes ad higher level government officials related to this social issue. The team is
confident that additional research will strengthen the case of the hill tribes, and that they will
eventually be allowed to maintain their livelihoods, with complete governmppbst, on
conserved forest land.
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1 Introduction

Across the globe, approximately 1.6 billion people rely directly on nearly 160 million
km? of forests for food, water, and shelgvorld Wildlife Fund, 2014) They live, cultivate, and
hunt on forest lands. Forests provide ecolddioactions such as watershed regulation and
biodiversity preservation that enhance the qualityfe of forestry communitie(Kaiser et al.,
2012) At the same time, humans destroy aboutd@Dto 150,00&m? of forest each year,
primarily through timber productiofworld Wildlife Fund, 2014)

From 1913 to 1998, Thailand lost approximately 50% of its total forest (Gvainger,
2004) In response to Thailandds deforestation p
Forest Reserve Act of 1964 to prevent deforestation throughout Théarichment of
Thailand, 1964)Throughthis Act, the Royal Forest Depgaent (RFD) classified forests into
economic, agricultural, and conserved forest af@agprasert, 2011)

To assign these classifications, the RFD and the National Wddiife, and Plant
Conservation Department created maps of forested aregsagsial images taken from 1961
1964 (Jumsan & Somjj peronal communication, 2015jince the technology of this time
yielded lowquality images, many areas of residence and agriculture were indistinguishable from
dense forest canopiéisreuanjinli & Promt, personal communication, January 30, 20The
RFD declared land, which appeared to be uninhabited, as conserved foréstréserdt, 2014;
Wichawutipong, 2006)Classification of the forests througtetNatonal Forest Reserve Act
prohibits all use and residence within conserved forest zZgtaetiament of Thailand, 1964)

This regulation impcts manyNorthern Thailand&dommunities within Ampho&alyani
VadhanaAGV) of Chiang Mai Province, such as the hill tribefo areforestdwelling,

agricultural communitiethat rely on the resources within the conserved forest zones for their



livelihoods(Jumsan & Somjit, personal communication, Janu8@r\2815) The length of time

that hill tribes have resided on this land is undocumented, but several sources estenate at |
200 yeargDelang, 2002; Kijtewachakul, 2010; Lee, 2014; McQuistan, 2@d#%)oughmany

hill tribes resided on conserved forest lands prior to their designation as conserved forests, the
RFD classifies the sidentialstatus of manyillages as illegal since they do not permit

residency within conserved forest laffdamsan & Somjit, personal communication, January 30,
2015) As a result, hill tribe villages iIAGV constantly face the possibility of arrestremoval

from residences that they have occupied for many generéfiomsan & Somiit, personal
communication, January 30, 2015)

Raks Thai Foundation (RTF), a rgovernmental organization committed to aiding
disadvantaged communities, is addressimegctiallenge thahe hill tribe villagers face
Approximately ten years adg®TF began codicting information with villages wholive on
conserved forest land using Global Positioning Systems (GPS) tegirtolofficially document
hill tribe villages andteir agricultural and forest management practf@suanijinli & Promit,
personal communication, January 30, 20IK).visualize hesedatg RTF usesGeographic
Information System (GIS), an information technology that integrates hardware, software, and
daa in order to capture, manage, analyze and display all forms of geographically referenced data
(Fazal, 2008)Local communities can use GIS to collect geospd#itd that helps them visualize
their own land while providing the government with a more comprehensive understanding of
local land and resourcé€aiser et al., 2012)This GIS mapping process has widespread use
throughout villages within thEambon$Baan Cha and Chaerhuang, sukdistricts,of AGV, a

district of Chiang Mai Provinc&lumsan & Somijit, personal communication, January 30, 2015)



Themaingoal of this project wa evaluate hill tribe forest managemenacticesn
support oftheirresidency ad use of coserved forest land®ur teaminterviewed Tambon
Administrative Organizatio(iTAO) officials, hill tribe villagers,and members from a local
resource management organizatidfe coded these interviews to identife benefits of
allowing hill tribe villages tolive in conserved forest lanAdditionally, RTF provided the team
with the GISmaps from AGWvhich villagers and Tambon officials use to manage the forest
land. We analyzed the maps to determine what information is available by using the maps.
Througdh interviewcodingand GIS map analysisie determinechow villagers andambon
officials, otherwise known as TAO officialaseGIS maps for forest managemeamid what
benefits and challengése villagers and Tambon officialace in using the map&romthese
results the team created an entitlement map which is a method for analyzing the relationship
between a stakeholder, such as the villagers, and an environmental resource, like the conserved
forest land. The entitlement malarified the role of GISnaps, government offices, and other
soci al institutions in the villagersé relatio

displayed the ways in which the villagers rely on the forest land to maintain their livelihoods.



2 Background

Our project focaes on hill tribe villagers and their use of Geographic Information
System (GIS) technology combined with traditional practioesdnage the forest land in
AmphoeGalyani VadhangAGV) in the Chiang Mai Province of Northern Thailand. This
chapter providebackground informatioonthe geography, people, government, and policies
affecting hill tribes in this region. Althoughis reportstrives to be beneficial tther hill tribes
or communities wisimg to replicateA G V @ise of GIS for forest managemewe recognize that
each group has a unique social context, cultural history, and geographic location which must be
researched and explored on a elagease basis. Therefore, the following sections focus on
AGV and the hill tribe villagers living there. Bddition to providing background information on
these villagers, this chapter describes the Thai policies and branches of government relating to
forest management, principles for resource management, GIS technology (as it pertains to
resource managemend)yd entittement mapping, which is a method used for analyzing the

social context of a geographically based issue.

2.1 Geography of Amphoe Galyani Vadhana

Thailand consists of four geographic regions, each one exhibiting its own unique terrain.
The northern rgion, which includes Chiang Mai Province, is mostly mountainous, making the
region the origin ofmoststreams and rivers in Thailand. Just within the Mae Kok river basin,
which spans the Chiang Mai and Chiang Rai Provinces, the total forested area covers

approximately 4,934,000 rai or about 7,895°KfiMae Kok River Basin," 2012)



AmphoeGalyaniVadhangseeFigure
2-1), namedafterHer Royal Highness
Princess Galyani Vadhana, igligtrict in
Chiang Mai ProvinceThe total area of the
Amphoe Galyani Vadhana
district is 404,740 rai or about 648 kand
has goopulation of approximately 1993
people(Barnaud, Trebuil,
Dumrongrojwatthana, & Marie, 2008)GV
Figure 2-1: Amphoe Galyani Vadhana of Chiang Mai consists of three suflistricts Tambors),
Province (Google, 2015)

Baan ChanChaem Luang, and Mae Daet.

These suldistricts divide further into 22 villages (Mhoobaan).

2.2 Deforestation

The area of forest land in Thailand has been declining for dedadare2-2 shows the
forest cover lost between 1970 and 1990. As showimeirigure deforestatiortas occurred
throughout most of Thailand, dithe Northern region in particular shows signs of dramatic
forest cover loss.

During the 199 0adeforestatioe rate, avhich seteforestaton with
reforestation, exceeded the worldwide annual deforestation rate. From 1990 to 20@@dThai
experienced an average annual deforestation rate of 0.28%, well above the global annual average
deforestation rate of 0.18%. However, from 2000 to 2011, the average annual deforestation rate

in Thailand dropped to 0.02%, below the global rate of 0.Q4&4rld Bank, 2014)This



decrease in defortdion rates occurred after the government allowed community forests on non

conserved forest lan@®ngprasert, 2011)
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Figure 2-2: Deforestation in Thailand (Bruneau, 1995)

The forests in the ChiangdProvince are rich in tree species and provide a refuge for a
diverse array of animals. These forests also offer numerous products such as honey beeswax,
jam, herbs, vinegar, charcoal, and orclfldgchner & Cairns, 2009; McQuistan, 2004)
Additionally, the forest ecosystem components interact with each other to purify air and water,
control the climate, and recycle various nutrients and wélstaser et al., 2012)These forests
do even more, playing a role in watershed regulation, biodiversity conservation and primary
production(Kaiser et al., 2012; McQu#n, 2004) However, a majority of the previous forest
areas in Chiang Mai Provincearenoww#ed ke gr assl ands due to defo
forest loss significantly impacts rural farming and forestry communities, like the hill tribes of
Chiang MaiProvince, which rely upon forest ecosystems for food, fuel, and sf¥stearat,

2014)



2.3 Hill tri bes

As shownin Figure2-3 below, Thai hill tribes living in the forests of Northern Thailand
are migrants from surrounding countries, mai n
including their cusims, language, dress, spiritual beliefs, and farming techniques, is unique. Hill
tribe villages in Chiang Mai Province, which subsist on agricultural lifestyles, are among the

most disadvantaged groups in Thai society due to delayed Thai citizenshipdacdmented

land settlemenflee, 2014) The
NORTHERN THAILAND

largest concentration of hill tribe L8 e

¢
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members reside in Chiang Mai

Province, totaling over 1,000

villages and over 200,000 member
LAOS
(Delang, 20@; FAO, 2014) The
Karen hill tribe, whose members
first migrated from Burma over 20C
years aggseeFigure2-3), is the
largest and longest established

tribal group in Northern Thailand

(Lee, 2014) The following

subsections explore the agultural  rigure 2-3: Migration of Hill Tribes to Northern Thailand (Young,
1974)

practices of the Karehill tribe

villagers in the Chiang Mai Province and public perceptions of the hill tribes in Northern

Thailand.



2.3.1 Agriculture and the Royal Project

Hill tribe villagers practice two types of shifig cultivation agriculture on forest land:
pioneer and rotational shiftingthe Karen hill tribe favors rotational shifting cultivation. In
rotational shifting, farmers cultivate the land then leave it fallow for a periodL6fy@ars. The
farmers reusehe land after the fallowing perig®elang, 2002; FAO, 2014 he Food and
Agriculture Organization, which functions under jurisdiction of the United Nations, does not
classify shifing cultivation as an act of deforestati®AO, 2014) The Karen hill tribe lives a
sedentary lifestyle, cultivating on rotating plots of land while leaving other idésd to
fallow.

In order to help the hill tribes increase their prospeHig,Majesty KingBhumibol
Adulyadej started a Royal Projéat 1977 to address hill tribe agriculture in Chiang Mai
Province(Wechsler, 2014)Through this proje¢the King introduced techniques for water
conservation and new crops like avocado and Japanese pumpkedigarmersliving on
conserved forest land AGV (Sirichaiprueksa, 2015Yillages send their highest quality
produceé t he Royal Project which mediates sal es
income(Wechsler, 2014)Although thegovernment endorses tReyal Projectwhich supports
hill tribe livelihoodst he publ i cds percepti on o(Forsyth& hi | |
Walker, 2008)Misinformation has led Thai society to believe that hill tribe agriculture causes

deforestatior{Forsyth & Walker, 2008)

2.3.2 Misconceptions about Hill Tribes

There has been a consistent lack of accurate literature on hill tribe agatpractices

in Northern ThailanqForsyth & Walker, 2008)Generalized assumptions about agriculture in

! Royal Projects are humanitarian programs initiated by His Majesty in order to assist hill tribe(Y\ésxisler,
2014)



the highlands of Thailand have resulted in public misconceptions on the nature of hill tribe
agricultural and forest management practices. Information on hill tribe agriculture is often
gathered without sufficient research or attention tdithel | dynanidsecsl@nd
environmentatelationship withthe land(Forsyth & Walker, 2008)Media has often portyad
hill tribes practicing swidden agriculture (shifting cultivation) in Northern Thailand as the
destroyers of the forest. In the Bangkok Post, a popular Thai newspaper, hill tribes have been
bl amed for Aincreasi ngoustefdanfalé wdrsening flooding r educi n
during the rainy season, theugdoutdmabandgdaresdtwfr i ng t
their agriculture practicq®elang, 2002; Kanwanich, 1997a; Kasem, 19B@wever, the media
did not support these claimstivicredible scientific evidence. Furthermore, limited research on
the hill tribes has made it difficult to determine the accuracy of these statements.

In 1997, the Bangkok Post published a series of influential newseartinlthe Hmong
hill tribe about their Avarious tactics [used
The journalist stated that Athe highlanders ¢
fiefdom, shrugging off lowland rules amelgulations, they only have stubbornness and
i naccessi bi | (Kanwaniachnl997ah ¥97b, 1997c;d_ehtnann, 1988hough this
journalist targeted the Hmong, hill tribes in Northern Thailand are afeaginalized as one
group of people with common positive or negative attrib(Fessyth & Walker, 2008)This
shared identity means that the publicdés negat
regardless ofvhether it is justifiedhas impacted views on othiaitl tribes as well. Similarly,
national Thai policies on forest management treat all hiksrin Northern Thailandithout

distinction
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2.4 Forest Management and the Thai Government

The Thai government consists of 20 national ministries which are divided into
departmentg¢Parliament of Thailand, 2002y he ministries which directly affect forest
management practices in Thailand are the Ministry of Natural Resamddbke Environment

(MNRE) and the Ministry of Interior (MOI) as seanFigure2-4 below.

GOVERNMENT

|
v v

MINISTRY OF NATURAL

MINISTRY OF INTERIOR RESOURCES AND
DEPARTMENT OF
LOCAL
 ADMINISTRATION J
Li
[}
| PROVINCE — v THE NATIONAL PARK
) ROYAL FOREST WILDLIFE AND PLANT
LOCAL DEPARTMENT CONSERVATION
| AMPHOE  — ADMINISTRATIVE | DEPARTMENT
) | ORGANIZATIONS

TAMBON
B

l HILL TRIBE VILLAGES |

Figure 2-4: Levels of the Thai Government ?
The MNRE is responsible fothe maintenance of natural resources and the restoration of
the environmenin Thailand One of the three departments under this ministry is the Royal

Forest Department (RFD). The duties of the RFD include controlling, monitoring and preventing

the destrutton of forests, as well as permitting use of wood and forest land. This department is

2 Our team createdhis graphic using information from the Ministry Improvement Act B.E. 2545.
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also responsible for suppressing encroachment and illegal activities within the (fdiassy
of Natural Resources and Environment, 2011)

The Ministry of Interior (MOI) is responsible for managing land and supervising local
government agencies. Theyrato improve the quality dife of the public population
(Parliamenbf Thailand, 2002)The MOI consists of the Department of Local Administration
(DLA) which provides support to Local Administrative Organizations (LAO). LAOs break down
into the levels oProvince,Amphoe andTambon TheMOI appoints DLA officers to maksure
that LAO officersreceivethe necessary support to follow national poli¢i@spartment of Local
Administration, 2011)

Officials at the provincial levels have authority that extends over the lewas. The first
subsequent level under the provincial level is the district level, known Asrtpleoein Thai.
The Amphoeis then further divided into sutfistricts, calledlambors, which are comprised of
local administrative villagefParliament of Thailand, 2002Fustomarilythe village headman
(Phuyai Baanpr sub-district headnan (Kamnan)lead both th@ambonand village levels
througha TambonAdministrative Organization (TAO)The TAO is comprised of elected
members from the administrative villages ifambon The TAOG6s rel evant
include considerig and approvindambondevelopment plansalled Management of Natural
Resourcesind EnvironmengParliament of Thailand, 1994)his project examines forest
management within thEambors of Chaem Luang and Baan ChanAGV.

AGV, which contains the Tambons of Chakuang, Baan Chan, and Mae Daeas
established in 2009 by a Royal Decree. Prior to the lestaient of AGV, residents of this

regionwere under the jurisdiction of Amphoe Mae Chaem. The remotentainous location of

% Some sources refer to the Tambon Administrative Organization (TAO) as tHRiSribt Administrative
Organization (SAO).
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these BBmbons made communication iwggjovernment authorities difficult. To address this,

AGV was established as a means to make communication with district governments more

feasible for Tambons Baan Chan, Chaem Luang, and Mae Daet. Additionally, AGV was

established to promote local develop@nd legislationn remote forested are@dBarliament of

Thailand, 2009) About 98% of AGVO6s popul at i(Hapook onsi st
Travel, 2011)The following sections describe the national regulations which the Ministry of

Natural Resources and Environment and the Ministry of Interior enforce.

2.5 National Reserved Forest Act

The National Forest Act of 1941 wase of the first pieces of legislation on the use of
forest lands in Thailand. However, this act did not include any restrictions or rules addressing
conserved forests. In order to prevent deforestation, the Parliament of Thailand passed the
National Resered Forest Act in 1964 This was the first act that established areas of conserved
forests with demaated boundaries. Although the 1964t Alid propose strict regulations on
lodging in conserved land, it did allow for several exceptions. Section 12 atthfor example,
states that people who had originally lived on forest land before it was officially declared to be
conserved could make a written request to the district chief to gain legal reqEari@ement of
Thailand, 1964)Section 1@llowedpeople to live on reserved forest land as lontheg gained
approvalfrom the Minister of Natural Resources and Environment. The permitted period of
utilization was usually between five and thirty years. Once the permit expired, people could
either apply for an extended permit or leave the land. Under Sectiore2jgwarnment has the

power to fiseize, destroy, [or] demolisho any

* The Thai government amended the National Reserved Forest Act of 1964 in 1985. However, this amendment
addressed issues pertaining to degraded forest only. So, it is not relevant to land use in Amphoe Galyani Vadhana
(Parliament of Thailand, 1985)
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condition of na tParbamant of Thaland, 1964 tkrefor@even though

there are laws prohibiting the use of nationally conserved forests, there have been precedents of
the governmentgrmitting people to live theras long as those people are knowledgeable of the
law and file for a formal petitionChehill tribe villagers in AGVdid not appy for these permits,
becauseheyhad limited contact with government representatatalis tme (Parliament of

Thailand, 2009)AGV and subsequent government offices had not gen lestablished in this

region. So, maintaining communication with government representatasesiconvenient

(Parliament of Thaand, 2009)

2.6 Forest Management and the Rise of Community Forestry in Thailand

The RFD supported and drafted numerous laws (i.e. National Forest Act of 1941,
National Reserved Forest Act of 1964) that put forest management decisions in the control of
national ministries and departmeri@ngprasert, 2011 However, the national logging ban of
1989 spurred responses from Thai farmers and forest dwellers to demand a redistribution of
forest lands to Thai citizer{&orsyth, 2007)Community forestry, a method of resource and land
management which integrates the knowledge of local communities with national government
agendas, became a popular strategy among lotbaktscand national authoriti€kaiser et al.,
2012) National farmersd organizations and fores
forest bill which allowed local communities to establish and manage community forests
(Forsyth, 2007)In response to this bill, the RFD drafted their own community forest bill in 1990
to ensure thahe RFDcould meet theiown standards of forest management while allowing
local communitiesd maintain national forest larff®ngprasert, 2011)fheTambonCouncil and
TambonAdministrative Actof 1994redistributed administrative power to sdistrict (Tambor)

governmentg¢Parliament of Thailand, 1994)he TambonAdministrative Actplaced the power
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to approve resource management and development plans Wathinons in the hands of the
TAO rather than the national governmé@narliament of Thailand, 1994)hus, theTambon

Administrative Act simplified the process fapproving a community forest.

2.7 Community Fore stry

Community forestry is a model of forest management wimcludescollaborative
ownership over a communal propertg community forestry, local communities and national
government agencies collaborate to generate effective solutions for foresemeanaglans
(Kaiser et al., 2012) ocal communities understand their lands and local ecosystems with a great
familiarity and level of knowledge that is only achievable by living on that land. Thus, the
knowledge and experience of local communities is invaluable to gmests whicldo not have
the same intimate experience with the IéiRdrrester & Cinderby, 20147s previously
discussed, the hill tribes in Northern Thailand have extensive knowledge of cultivation practices
andmethodgor maintairing forest eosystems. In cooperation witfambors of the Chiang Mai
Province Jocal officialsin AGV have recognized hill tribeillagers as members of the
communty, and as such, they hagstablishe@n arrangement clely resembling a community
forest.For these hill tribevillagers to establish a community forest, they must meet official Thai

community forestry requirements.

2.7.1 Community Forest Requirements in Thailand

Community forest organizations in Thailand must follow a series of stepsdambdegal
community forests. The requirements to establish a legal community forest (CF)-on non
conserved forest land are listed below:

1. Develop a detailed CF management plan

2. Demarcate foresand into specific zones
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3. Identify and signify the CF members atmimmittee members

4. Zone the community forest land for conservation, marking the location eimber
product and timber utilization (not located in the conservation zone)

5. Use the timber products planted and harvested within the community, but do tiot sell
timber productgKijtewachakul, 201Q)

RFD registers and establishes community forest organizations which meet these
requirementgOngprasert, 20110nce established, community foresters manage zones for
protectingforests, for sustaining life, and for economic (Saenpakdee & Thiengkamol, 2012)
This breakdown of land enables the fulfillment of government policidgtee maintenance of
agricultural livelihoods. To incorporate community forestry in national laws, the Thai
government and related parties have drafted and passed legislation to legalize the existence of
community forests. However, to this date the RFBdoot permit the establishment of
community forests on forest land zoned as conserved feteste the hill tribe villagers of

AGV are not currently eligible to create afficial community forest arrangement.

2.7.2 Community Forestry Case Studies

Rural pgulations worldwide often depend on forest resources for survival. These
communities often employ similar management practices to conserve and sustainably use forests.
Globally, community forestry has been identified as a successful management practige amo
rural populations that depend on forg#taiser et al., 2012) This section reviews several case

studies on this topic.

2.7.2.1 Latin America: Influence of National Level Governments in Community Forestry

In a study conducted over three decades, the United States Ageirdgifoational

Development documented best practices and key lessons regarding community forestry in Latin
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American countries. A common theme throughout these countries was the failure of community
forestry due to purely technocratic solutions directethlyyer government organizations. The
study focused on policy reforms regarding for
community based forest management.

Some of the key lessons from this study were the importance of community planning at
the locdlevel, engagement betweeastakeholdes and rightsholdess, and crossultural
communication when implementing community forest management. Additionally, the study
recognized the influence of national governments during the planning process. Through
institutions, laws, and policies, national governments can either dissuade or empower local
communities to take on roles as protectors of forested lands. If national governments
acknowledge community governance and fair representation rights, they can adlstw for

communities to become engaged stakeholders and resource gugktiansg, 2014)

2.7.2.2 Vietnam: Impact of Limited Land Ownership on Rural Livelihoods

A study done by the World Bank inclesl suggestions for alleviating poverty in rural and
mountain communities in Vietnam. As a country where 90% of impoverished people live in
rural, typically mountainous, regions, Vietnam holds many lessons and models for rural
development. Because of limitéand ownership in rural regions and the small amount of space
available to communities, rural farmers use farming practices which cause degradation to the
land. In turn, this degradation has significantly decreased the ability of farming communities to
sustainthem One main suggestion is to involve local communities in the process of creating

policies surrounding farminggriculture and land managemeWorld Bank, 2005)
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2.7.2.3 Huai Lu Luang, Thailand: Dependence of Community Security on Legal Land Tenure

In her Master of Science paper for the study of Resource Conservation, International
Consevation, and Development, Kimberly Roberts evaluated the potential for the village of
BaanHuai Lu Luang in Chiang Rai Province, Thailand to operate effectively as a community
forest. Akha and Yellow Lahu ethnic groups reside in this village. Throughidghé Brinciples
of Common Pool Resource Management which Elinor Ostrom crésge®ectio.10),

Roberts determined that this village complied strongly with 73% of the requirements established
to sustainably manage forestdisnas a common resour@strom et al., 1994; Roberts, 2011)

Via community mapping efforts using GPS (&b Positioning Systems) technology, the
villagers have clearly demarcated boundaries for their lands, and they have been more capable of
solving intravillage and intewillage land disputes. However, there is a lack of technological
resources to continugiccessful mapping efforts over tiniespite having developed a detailed
plan for community forest management, the villagers do not have legal land rights for the forest
area. The villagers are concerned that if they cannot acleigaktenure of theilands their

cultural traditions and practices will be I¢Roberts, 2011)

2.7.2.4 Case Studies Summary

From these case studies, it is shdtet access to legal land rights impacts rural
livelihood sustainability andommunity security. Additionally, ti@nal level governmentsave
the ability to empower local communities and influence them to safeguard natural resources.
Demarcating and mapping land boundaries through technologies like GIS/GPS also helps to
solve local level disputes concerning natural resources without néedmglve higher levels

of government.
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2.8 Geographic Information System

Mapping Geographic Information System (GIS) data for laselpurposes provides a
visual model of how people use land. GIS is an information technology that integrates hardware,
softwae, and data for capturing, managing, analyzing and displaying all forms of geographically
referenced materigWise, 2013) GIS improvesommunication and understanding between
multiple parties by providing a consistent method for record keeping on geographic data (aka
geographical data, spatial data). Thus, GIS is a promising tool for political dewialking
when an issue involves geoghac featuregKaiser et al., 2012)This project utilized GIS maps
which a nonprofit organizationGeoInformatics and Space Technology Development Agency
(GISTDA), created from GPS data that Raks Thai FounddRdri) helped hill tribe villagers
andTAO officials collect.

GIS provides users with the ability to visualize, question, analyze, and interpret complex
geographic data by displaying it in the form of scaled njBpsdett & Bowen, 2013)This
visualization helps users to recognize patterns or trends iffRizusalbas, 2014)For example,
Figure2-5 belowshows a data visualization of the location of dams and watershed aBzasnin
Sam Sob Village of Chiang Mai Province. Compared to a tabular data form, this GIS map

displays various types of langse in a clear, visual format.
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Figure 2-5: GIS Map of Dam Locations and Wat ershed Areas in Baan Sam Sob Village >

GIS provides an additional advantage in that it allows usercesageographic

database management systems, which store GIS data collected by multip{P asexrisbas,

5 The team received ihmap from Raks Tai Foundation in November of 2014.
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2014) GIS users can manipulate these data sets by sorting, classifying, and displaying data based

on topological and statistical criteifé/ise, 2013)

2.8.1 Geographic Data Types: Geodatabase and Documentation

Geographic dateonsistof two types, geodatabase and documentationd&abase data
contain the pieces of information which actually form a map. Geodatabase data can be
represented in two stgpes: raster data, which take tabular form, or vector data, which take the
form of x-y coordinategPourabbas, 2014pocumenation data, the second type of geographic
data, are text files relating to the geodatabase data, which contain content quality, creation, and
spatial information about a dataset. GIS depicts geographic and documentation data layers to

provide visual and t¢ual representation on mag@#/ise, 2013)

2.8.2 Ground Surveying: Collection of GIS Data

Although several methods for collecting GIS datstexyround surveying with Global
Positioning Systems (GPS) technology is the most accurate method (Galstree, Kitchin, &
Rogers, 2013)Global Positioning Systems (GPS) is a technology which triangulates based on
signals from three to four satellites to identiffaekxgeographic locations of a handheld GPS
remote(Lerner, 2014)The GPS remote records geographic positions with the formula:

0Qi 0 O&da ¢ LOAKQ
by measuring the length of time that a radio signal takes to reach and return from a satellite
(Wise, 2013) Ground surveying requires a surveyor to carry the GPS remote over a geographic
region in order to record data on this reg{@astree et al., 2013¥ince the surveyor must
physically occupy all the points on the boundary mapped, he/she must be familiar with the land
underexamination in order to produce accurate maps. Despite this requirement, the benefit of

ground surveying is that the GIS maps produced can accurately display boundaries for categories
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such adand usewhichdepend orknowledge of human interaction withet land(Al-Wadaey &

Ziadat, 2014)A simple mapping of geographic features does not provide this information.

Through this process, the surveyor comes to understand the boundaries displayed not only as part
of a two dimensional map, but as physical locations in space. Thus, in GIS mapping nth grou
surveying, the participation of parties which use the land, in addition to official surveyors

(usually associated with the government, educational institution, eprodih organization), can

lead to a common understanding of the geographic area byadtegKaise et al., 2012)

2.8.3 Participatory GIS

In Participatory GIS (also known as community mapping), community stakeholders
(parties which use/depend on the land) provide input during the mapping fifecesster &
Cinderby, 2014)Community stakeholders assist in the surveying process, often by physically
accompanying the surveyor, to ensure that the surveyor maps boundaries aqt{aestefyet
al., 2012) Additionally, community stakeholders may provide information during consultation
meetingswvhich surveyors can digitize as documentation data during the data analysis phase of

GIS mappingAl-Wadaey & Ziadat, 2014)

2.8.4 GIS Data Analysis

GIS software, such as ArcMap10, compiles GPS data on a map template. Users create a
feature called an overlay by combining layers of data to yield astajated representation of
geographic daté&Zhang et al., 2013)n GIS software, clipping and buffering datasets increase
the accuracy and precision of the visual. Clipping is the selection of specificelefiom a data
layer, e.g. land with a slope gradient greater than 15% or cities with populations less than 50,000
(Fazal, 2008)Users may create clip filesofin either unaltered layer files or overlaid layers.

Buffering is the creation of a zone of specific dimensions. This command is useful when the
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collected data represents the physical size of an attribute inacc(Fazdy, 2008)Overlaying,
clipping, and buffering are three tools used in GIS analyses that enable comprehensive data
analysis on topics such Bsd useculture, and even politics which involve geaghically
dependent issues.

GIS maps can organize data piriteg toland useasshownabovein Figure2-5. Hill
tribe villagers and field staff collected and analyzed this GIS data through a participatory GIS
process. The data in this map includes informatiotand use suchas conserved forest,
economidorest, residential and agricultural areas. Mapping GIS dataridrusepurposes

provides a clear, visual representation of a complex, geographiegdgndat situation.

2.8.5 GIS Mapping Process inAmphoe Galyani Vadhana

In AGV, communities have been participating in community mapping withf@1S
approximately ten years order to document the residential and agricultural areas of hill tribe
villagers.AmphoeMae Chaem and Aom Goi are also working on community mapBing, a
non-profit organization which aims to aid underdeveloped communities, has helped to facilitate
GIS training and data collection in hill tribe leijes. GISTDAan organization at Chiang Mia
University, provides the training materials and expertise to villagers in atlae&IS/GPS
training course. Theainedvillagers are volunteers who conduct GPS surveying of land
boundaries with the assistance of each landowner. GISTDA then an&lgzksta collected by
hilol tribe villagers to create GI'S maps by
maps(Jumsan & Somijit, personal communication, January 30, 2@1thpugh these GIS maps
have been successful at helping hill triltlages reach agreements with the government at the
Tambonand local level RFD officerghey have yet to reach an agreement with the national Thai

government. One way to increase the impact of GIS maps is to use them in conjunction with
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other data analysis metlh®, such as entitlement mapping, to show the social context of the

problem.

2.9 Entitlement Mapping

Dr. Amartya Sen, the 1998 Nobel Prize Winner in Economics, developed the analysis
method of entitlement mapping to help examine the social and economidamditsmall
populatons within a small geographic regi¢@hosal, 2000)An environmental entitlement
map, as showm Figure2-6 below, breaks down the relationship between different social actors
(akastakehtders) and environmental goods as®ivices into endowments and entitlements
(Charles, 2012; Leachetal999)Endowment s ref er ‘tosesosrces kil ol der
entitlements refer to st &tleHR01B).dAsHKigeré2-6c o mmand o

indicates, entitlements (control over resources) come from endowments (rights to resources).

® 'n entitlement mapping, fArightso does not refer to Awl
peopl e ¢Laach &Vearrs,d997) | n our paper we use ralpgrimissontd o r ef er

use conserved forest land, not necessarily land deeds or ownership.
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Figure 2-6: Environmental Entitlement Map (Leach, 1999)

As shown in the example entitlement mag-igure2-7, Leach classifies the relationship
between leaf gatherers (stakeholders) Madantaceadeaves (environmental good) athe
endowment and entitlements. The endowment
Marantacead eaves, while the entitlements are

wrap their food or to sell them for income.
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Entitlement maps put the roles of institutions, including policies and/or branches of
government, which affect the stakeholder, into perspective. Dr. Aurefides, a lecturer in
Global Political Economy, encourages the use of entglgnrmapping to explain how national
level decisions (such as national government policies) impact thigewngl of individuals on
locallevels(Charles, 2012)According to Dr. Melissa Leach, the Bator of the Institute of
Development Studies, analysis by environmental entittement mapping is a necessary component
for resource management that involves minority grqupach & Mearns, 1997)

Entitlement mapping not only indicatthe environmetal needs of a minority group, but
shows how feedback occurs as the stakeholders gain effective control over the environmental
resource from which the endowments and entitlements(steach et al., 1999)n this way, an
environmental entitlement map outlgthe dynamic social ciext d a geographicalhbased
issue Dr. Elinor Ostrom, a 2009 Nobel Laureate in Economic Sciences, recognized the
importance of using analysis tools such as entitlement maps to contextualize an issue and
consider all levels of impact from policy decisgfOstrom, 2014)In conclusion, an entitlement
mapvisually presents the reasons a group of people should have access to a resource and

indicates which social actors and conventions impact that access.
2.100strom6 O 0 OET AEPI AO &£ O - AT ACEI C A #1i11711
Dr. Elinor Ostrom, having researched community resource management in Nepal,
Turkey, Guatemala, and Kenya, developed a set of eight principles to guide communities on how
to manage a resource sustainably andtally. The principles are as follows:
1) Define clear group boundaries

2) Match rules governing use of common goods to local needs and conditions

3) Ensure that those affected by the rules can participate in modifying the rules
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4) Make sure the rulenaking rights otommunity members are respected by
outside authorities
5 ) Devel op a system, carried out by commun
behavior
6) Use graduated sanctions for rule violators
7) Provide accessible, lcaost means for dispute resolution
8) Build respondility for governing the common resource in nested tiers from the
lowest level up to the entire interconnected syg@sirom et al., 1994)
A group of researchers from Indiana University analyzed 91 case studies on community based
resource management to determine the validi@eft r omés princi ples and w
outdatedCox, Arnold, & Villamayor Tomas, 2010The researchers evaluated how well a
community met |@sst rammd sc oprpiarceidp t hi's with the s
resource management rhets. Sustainability and equitability were the measures of success
The researchers found that Ostromdébs princip
their introducton (Cox et al., 2010)However, sholars critique these principles primarily for
i ncompl eteness since they do not address the
levelnsti tutions. Therefore, by combining an eva
principles with an analysis like entittlement mapping, this case study psaidere complete

view of the hill tribevillagersmanagement of forest land AGV .

2.11 Summary

Hill tribe villagers of AGV rely on forest land for their agricultural livelihoods. Their
living situation is complex because the forests disappearing, butthe Th@g er nment 0 s

attempts to curb deforestation have not provided the hill Wwlitzgyers with an opportunity to
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secure their livelihood#s residents of consezd forest landhill tribe villagersare not eligible
to establish anfficial community forestin which the nationalThai governmenivould permit
villagersto live on and manage st land regardless of how the villagers manage the forest
However, the hill tribevillagers have been involved in local decisioraking processes withe
Amphoe (district) and Tambon (swlistrict) level government offices throughrcipatory GIS
mgpping.Despite the suppbof these lower levels of government, the hill triiléagers need
evidence ta@onvincethe national governmeid allow their resideng anduseof conserved
forest landThe following chapter describes the methods tinateanmused tcevaluate hill tribe
forest managemempracticeso aidRTFin providingan argument for whthe government

should permit hill tribevillagersto live on and useonserved forest land in AGV



29

3 Methodology

To facilitate cooperative use of foreshthin Northern Thailand, the Raks Thai
Foundation (RTFhasbeen documentinignd uselata in several hill tribe villages in Chiang
Mai Province using GIS appingfor approximately ten yeartn AmphoeGalyani Vadhana
(AGV), there has been considerablegress in terms of reaching an understanding betiveen
hill tribe villagesandTambon(sub-district) andAmphoe(district) levels of government.
Specifically, Tambors Baan Chan and Chaem Luang have made consideraigleegsan this
GIS mapping effort. Tk teamconducted interviews Baan Chan because tAiambonhas
already drafted and passedal legislation known as Management of Natural Resoarnze
Environment which the Tambodeveloped using GIS mapBhe team conductadterviewsin
Chaem Luang écause thiambonwasin the drafting process for similégislation. The main
goal of this project wato evaluate hill tribe forest managemenracticesn support ottheir

residence oand use of conserved forest lai@ur team addressed this goaldtingh three

objectives:
1. To identify the benefits of allowing the hill trinélagers to live in conserved
forest.
2. To determine how hill tribe villagers afdmbonofficials use GIS mapping.

3. To evaluate the benefits and challenges of using GIS mappifoyést

management.

The project team examined the cas@@V wherehill tribe villages have beepracticing forest
management angsing GIS to support their occupancy of conserved forest Fagdre 3-1

shows the progression ofir project. The methods for collecting data lead to the methods for
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analysis thainformedour case study coAGV. Theteam compared thendings of this case
studyto other case studies éxamine theeffectiveness of GIS ast@ol for forest management.
The following subksections in Chapter 3 describe our methods of gathering informatidn

qualitative datanalysis.

Objective 1 ] Objective 2 ] Objective 3

z Xz Vi

Map Collection (Obj. 2), Meetings (Obj. 3), Interviews &
Observations (Obj. 1,2,3), and Coding (Obj. 1,2,3)

Method

Figure 3-1: Project Methodology

3.1 Planning

Our team collected data AGV with the ad of RTF. RTF chosdo studyTambons$Baan
Chan and Chaem LuangAGV because of their progress in draftirgmbon development
plans, a form of local legislatiditnown as Management of Natural Resources and Environment
Given the amount advailabletime to oend inAGV, travelling toTambonMae Daet, the
di st r i Tamibos wasunfeasilddor this investigationThe team learned that Tambon Mae
Daet has completed the GIS mapping process. The team decided that limiting the scope to two

Tambons would nomipact our resultsThe teanfinalized our scheduldor gathering
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information based on advice from RTF and CThe teantollected qualitative data as the
primary source of evidence through meetings, interviewd observatiognwhich RTF set up
Eachobjeti ved6s respective section discusses suppl
With only one site visit, the team hadur work days to collect datdiable3-1s hows t he t ear

on site work schedule in Chiang Mai Province

Table 3-1: Data Collection Schedule for Site Visit

Location Who/What Friday, Monday, Tuesday, Wednesday,
Jan 30th, Feb 2nd, Feb 3rd, Feb 4th,
2015 2015 2015 2015

CCT Chiang Mai Office| CCT and RTF

City of Chiang Mai Meetings

TAO Baan Chan TAO President Baan

Chan Interview

TAO Baan Chan
Member Interviews

Phuyai Baarof Baan
Wat Chan Village
Interview

TambonBaan Chan
Kamnan Interview

TAO Chaem Luang TAO President
Chaem Luang
Interview

Mae La Oop River
Basin Network
Interviews

Council Meeting
Observation

Baan Huai Khiat Haeng| Villager Interview
Village, Tambon Chaen
Luang

Forests and Villages, | Site Observation
Tambon Chaem Luang
and Tambon Baan Cha
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3.1.1 Meetings

The team met with RTF and CCT to learn more about the GIS mapping process and the
challenges that the villagers face relating to their residency of conserved forestrlantb
meetings, the team prepared a set of formal questions. However, RUEantad prepared
their own informal agenda for the meetifignai members of our team conducted the meeting in
Thai while translating to English on sifEhe team posed questions in response to the
information which RTF and CCT provided. With permissianirRTF and CCT, the team
recorded these meetings for later reference and to check the accuracy of notes which team
members took during the meet i Tage3-2ibdudesaristt h e
of the individuals from RTF and CCT that the team met veihwell as their positiom their

organizatiorand the objective of each meeting.

3.1.2 Interviews

The team collected qualitative data mainly through interviews with Tambon officials and
villagers to obain information from varying perspectives of peapléhe communityUnder the
section tit Tabld3-2providésea lisvointerwesveedas well as their organization,
position, and the objeete of each interviewl'he team arranged these interviews with the
assistance of an RTF representatiMeai members of our team conductedititerviews in Thai
Due to thdanguage barrier, a Thai speaking team meralveays paired withmEnglish
speaking team membédrhe Thaiteam membersanslated questions and resporfses Thai to
English on site to give thenglishspeakers a chance to ask folloyw questionsinterviews
occurred simultaneously witlwo, four, or eight members tie team, depending on time
constraintsconducting each interviewAppendicesA-D contain interview questions for TAO

PresidentsAppendix A: Interview Questions for Tambon Adminisitra Organization (TAO)
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Presidents TAO Members, Kamnan, arRhuyai Ban Appendix B: Interview Questions for
Tambon Administrative Organization Members, Kamnan,Rimayai Baa)) MaelLa Oop River
Basin Network MembersAppendix C: Interview Questions Mae La Oop River Basin Network
Member3, and Villager Working with GPS Technologigpendix D: Interview Questions for
Villager working with GPS Technology

At the beginning of each interview the team asked for consent from the interviewees
record the interviews. After receiving permission, the team recorded these interviews using an
audio recording device. Thai spedtiteam members listenedrerordings of thesmterviews,
transcribed thermto Thai, and translated them from Thai todlish. Appendice<€-P contain
copies oftranscriptdrom each interview listed ifiable3-2. Subsections 3-3.4 describe the
interviews, intentions behind the questions asked and the importance oéstiengito their

respective objectives.

Table 3-2: List of Meetings and Interviews in Chiang Mai

Name(s) Position Organization Objective
Meetings

Mr. Direk Kreuanijinli, Director of Hil Tribe GIS Project, RTF 3

Ms. Sarinthip Promrit | Representative from Chiang Mai Office

Mr. Tawin Somijit, Executive Director of Social Developmen CCT 3

Ms. Kwanijit Jumsan and Service, Vice Director of Social

Development and Service

Interviews

Mr. Veera Presiént TAO Baan Chan 1,3
Yingrakpetchan

Mr. Sutipong Vice President (TAO Member) 2,3
Mr. Kasan Secretary to the President (TAO Membe 2,3

Mr. Samart Dejitja TAO Member 2,3
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Mr. Vinai Village Vice President (TAO Member) 2,3
Sirichaiprueksa
Mr. Chaluemchai Phuyai Baanyillager headman) of Baan 1,2,3
Piriyalakiun Wat Chan
[Name not given] Kamnan gub-districtheadman) 1,2,3
Mr. Suchai Sonvised President TAO Chaem Luang 1,3
Mr. Leme Sinmitrapab | President Mae La Oop River Basin | 1, 2
Network, Tambon Chaem
Luang
Mr. Vijid Secretary 1,2
Mr. Lom Thalim Treasurer/ 1,2
Natural Resources Manager
Mr. Thayakorn Gaechug Villager Working with GPS Technology | Baan Huai Khiat Haeng | 1, 2
Village, Tambon Chaem
Luang

3.1.3 Coding Interviews

The team analyzed the interviewariscripts through open coding. Open coding is a
process of breaking down, examining, comparangl marking data by descriptive indicators (a
code). Codes are assigned to label patterns and discover categories of infq(itetnatkar,
2009) The goal of coding is to build a descriptive conceptual framnewhich allows for
analysis laterOur project team conducted the open coding process outlined below.

Step 1: Conduct Interview
Seet he sectiowni ¢ Wable22dmSackiom3. 1elfor list of interviewees.

Step 2: Transcribe and Translate Interview
See SectioB.1.3for theprocess of transcriptions and transias.
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Step 3: Open Coding Highlighting
Our project team began the highlighting in a group to make any importsioms and define

concepts.The teanctreated a series of codes pertaining to each objectxe3-3 includes he

labels for the codesith their respective color shade

Table 3-3: Conceptual Categories for Coding by Objectives

Objective 1

Benefits of living in Entitlement Map

conserved forest

A Preservation of Cultural Traditions

Objective 2

Role in collecting GIS data How GIS maps are used Opinionson GIS

A TambonOfficials A TambonOfficials
A Indifferent

Objective 3

Benefits Challenges

A Marking Boundaries
A Decreased Conflict

Two group members coded each interviedependently for these pestablished
categoriesFigure3-2 andFigure3-3 are examples of the highlighting from two coders of one
interview. In both, the coders highlighted the first sentenéiasking Boundarie3and the last
sentence alForest ManagemeatThecoders marked the second sentetifferently. Coder 1

highlightedi t a s anBgemeatwhile Qdder 2 highlighted it & ommunity Sel
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Sufficiencyo In instances like this where coders did not agree on categories, the two coders
discussed it before agreeing to accept only one category or to place the informdéion un
multiple categories. Having twadependentoders during the process of highlighting provided

two perspectives while reviewing the information

Mr.Chaluemchai
wiuiisadansudstany fafulufiasiisiaianaluiasuasfiduuas luamnaasmsazdas

finseaganiulyl

Every section in the village have been divided clearly. |RigRUROWWHENWe havethe
database about the land then we would plan for the future about what we could be able

winih daas zonelwug fizniuua idideamsnaraduihid auTnsi masiaandansi

B
e

Figure 3-2: Transcript from Coder 1 during Highlighting Process

Mr.Chaluemchai
Tufiuis Afinsudeiany Jaatuludamnisnaiavaludasuasiduua) luanrasasasdas
fimseanaadull

Every section in the village have been divided clearly.

viihlsaas zonelwwg firimihwalditheazuanataduilwdanivsy mmsiazndanti
Tzl

Figure 3-3: Transcript from Coder 2 during Highlighting Process

Step 4: Organize Sections in Excel
The project team used Microsofk&el to compile the highlighted information from each

interview irto the coding categories. Each interview had its spneadsheet. The team copied
the highlighted information and placed it into the respective categorssnmarize the

information as data
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Step 5: Group Comparisons
After theteam placedhformation n their respective categorighe team comparetie data

from intervieweesvho held similar roles e TAO Presidents, TAO Baan Chan mempansl
Mae La OopRiver Basin Network Mmber$. The team did not compadata frominterviewees
in which there wasmdy one interviewee in that role (for example Phuyai Ban, Kamnan, and
Villager Working with GPS Technology).

Step 6: Draw Conclusions
The final stepn the open coding process wdrawing conclusionfom the summarizedata

The project team summarizeceitlatafrom all of the interviews based on thtbemeddirectly
relatingonethemeto onespecificobjective. Theséhemesvere: Forest Management and
Conservation Practices (Objective 1), GIS Mapping Process (Objectiaed?)

Benefits/Challenges of GIfér Forest Management (Objective 3).

3.1.4 Site Observation

Site observation, the second method of gathering informatilanyed for photographic
documentation of forest managemksgislation angractices inrAGV. Team membersbserved
adrafting oflocal legislation known asanagement of Natural Resous@nd Environmerit
during a TAO meeting in Tambon Chaem Luaihbe team also visited hill tribe villages and
forested areas ihambonChaem Luang anBaan Chan with RTF Field Officer Keattisak
Chokparungruegn Images captured include examples of villagers using the larslgarsd

labellingland usezones of the forest ilambors Baan CharmandChaem Luang

" Management of Natat Resources and Environment is an example of a resource management and development
plan that Tambons can draft to govern themselves as permitted Bgmhbon Council and Tambon Administrative
Act of 1994 See Section 2.6 for more detail.
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3.2 Objective 1

Ouir first objective was to identify ¢hbenefits of allowing thhill tribe villagersto live in
conserved forest land. To achieve this objective we conducted a series of interviews and
observations iAGV. Theteam coded theseterviewsandcollected information for an
entitlement maplisplaying the relationship betwetre hill tribe villages and theconserved
forestland including the ways in which the villagers use the forest.|&héd following sub
sections describe the interviewees and conceptual coding categories related to Objective 1 and

the process of creating an entitlement map.

3.2.1 Interviews

The Thai members of oteam conductedhterviews with the TAO PresidenBhuyai
Baan members of the Mae La Oop River Basin Netwarld one member of a local village (See
Table3-2). We designedhe questiosfor thes interviewso understandthei | | tri be vi |
cultural and spirital relationship with the foresthe livelihoods of the villagers, aride
vilager® t ec hni ques managhg tre forestIh additioretaundérstanding how the
forestrelates to the cultural identity of the villageraie designed the questiottsgaugethe
benefits of the mapping process to the local hill tribe villagsppendices A and under the
General, Community Forest, and Reflection/Going Forward sectionsan the questions for

these interviews

3.2.2 Coding Interviews

The team coded these interviews pertaining to the benefits of having the hill tribe villager s live in conserved
forest.

Table3-4 below lists the categories for codingentiews as well as éhcolors associated

with them.
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Table 3-4: Conceptual Categories for Coding Objective 1

Benefits of living in Entitlement Map
conserved forest

1 Conservation A Command Over Rsources
1 Preservatin of Cultural Taditions

The teantoded he benefits of the villageiiving on the forest landased on three
categori ema@eménen CesseMvation, 0 and APreservat.i
The teamrsummarized this data uncerstand how the villagemsethe forest and why it is
important for them to remain living in Eor each interview the team described information

relevant to the theme of Forest Management and Conservation.

3.2.3 Entitlement Map

The team also coded interviews for elements of the entitlement map. The team created an
environmental entittlement map based on the template nfagunre2-6, to show the
relationships betweethe hill tribe villagers the government (thEambon Amphoeand RFD),
and the forest@_each et al., 1999)n our entitlement maphe team examinecbnservedorest
landasthe environmentalesource and the hill tribe lalgers of AGVas thestakeholderdgocial
acton. The team used information from interviews and research from the background chapter to
create this map which shows the endowments (s
(stakehol der sé c¢ o mnhevilldgers gam fromrthe Breat land. énsadditianh at t
to showing the relationship between the villagers and the forest land, this map shows the role of
theTambon Amphoe and RFD. Our entitlement map conceptually displays the hill tribe

villagerdependene on conserved forest lanthe team contactddr. Laureen Elgert, an
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assistant professoif environmental studias the Social Science & Policy Studies Department

atWorcester Polytechnic Institute, teview and validate our entitlement map.

3.3 Objective 2

Our second objective was to determine how hill tribe villagersTamabonofficials use
GIS mapping. To achieve this objective teantonducted a series of interviews and
observatiosin AGV to understand the purposes behind implementing the Glfingaprocess
andto learn howboth the villagers and the Tambofiicials usethe GISmaps The team
analyzed the GIS maps acquirfeoim the RTFE examining the5IS mays for forest management
and comparing it to the coded informatibiat the teangathered fron intervieweesThe
following subsections describe the intervisywconceptual coding categories of Objectiyvartl

the GIS map analysis.

3.3.1 Interviews

The Thai members of our team conducted the interviettshil tribe villagers and
Tambonofficials fromBaan Chan and Chaem Luang to understand more about the mapping
process and the use of GISAGV. The team interviewed TAO Presidents, TAO Baan Chan
members, th®huyai BaanKamnan, members of the Mae La Oop River Basin Netwaré
one member of a locaillage. The Thai members of our teaasked the same questions of each
party involved regarding their involvement in the GIS mapping process. According to RTF, each
group or individual interviewed hekldifferent rolan themappingprocess o the teamaimed
to collect information ortheir roles and opinionswdhe processAppendices A and ynder the

GIS Mapping Process sectiarontains interview questions regarding this objective
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3.3.2 Coding Interviews

The team cded the interviews based on what soldlagers andlambonofficials play in
collecting GIS data, how they u&#S maps andtheir opinions on thisschnoloy. Table3-5

below lists the conceptual categories for coding interviews based on Objective 2.

Table 3-5: Conceptual Categories for Coding Objective 2

Role in collecting GIS data How GIS maps are used Opinions m GIS
1 Villagers Avillagers | APositve
1 TambonOfficials A TambonOfficials ANegative
A Indifferent

The team smnmarized the data relating to the theme of Objecti@l3,Mapping Process.
The coding distinguisttewhousesthe GIS maps anfibr what purposeslhe team coded for
opinionson GIStoassessthe | | ager s a nedse orAificulowith thedGiSa | s 6
mapping processCoded information explaining the role of the contributors led to any possible

chalenges ofeplicatingthe GIS mapping process.

3.3.3 Analysis of GIS Maps

In AGV, many villages have already created GIS maps with the help of RTF, CCT, and
GISTDA. The team acquired three types of Gigps from RTFamap of Tambon Chaem
Luang, a map of Baavae La OopVillage, and an IndividualandPlot DocumentThese maps
were in Thai, so th&hai members of our team translated them to English. Thedramined
the information represged on each map to seevhthe villagers and Tambon officialse GIS
information The teanexaminedelements oéach ofthe three types of mapscludingcontent
and contributorsThe teantompared these mapsthe information gathered in interviews about
forest management and the GIS mapping pro&ssomparing the infonation from interviews

and maps, the team confirmed how both the villagers and TAO officials use the maps.
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3.4 Objective 3

The final objective was to evaluate the benefits and challenges of using GIS nfapping
forest management. The teaccomplishedhis through meetings with CCT and RTF and
interviews iNAGV. These meetings and interviews gave us direct perspectives from multiple
viewpoints ofthe GIS mappingprocessn AGV. The teanmsummarized meetings, coded
interviews, and gathered photographs from oleg@nto understand the use of GIS mapping for
forest management. The following sséctions describe the meetings and interviews and their

analyses through coding.

3.4.1 Meetings

Theteam met with RTF and CC® understand their involvement in the prooafss
collectingGIS data withirhill tribe villages inAGV. The teanplanned on meeting Wi
GISTDA, the agency using ArcGIS software to generate the GIS maps for the process, but RTF
suggested thdhe teammeet with the CCT instead to learn more aboustieal and cultural
aspects of this project. RTF and CCT took on the role of facilitators in the mapping p&mess
the purpose ahesemeetingsvasto improveour understanding of the GIS mapping process and

the maps as a tool for forest management.

3.4.2 Interviews

The team assessed the use of GIS as a tool for forest manageAé by
interviewing TAO Presidents, TAO Baan Chan membersPthg/ai Baanthe Kamna, and one
local villager. The team designed these interviesnderstand the benefitscachallenges of
GIS maps as a toobf forest managemerppendicesA, C, and Dcontain interview questions

regarding Objective 8nder the GIS Map Product and Reflection/Going Forward sections.
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3.4.3 Coding Interviews

The team codeihterviews based on the benefits and challenges of GIS mapping as a tool
for forest managemernifable3-6 below lists the conceptual categories for coding interviews

based on Obijective 3.

Table 3-6: Conceptual Categories for Coding Objective 3

Benefits Challenges

nt

1 Marking Boundaries A Concern for Future énerations
1 Decreased Conflict

Theteamcodel or speci fic benef i-Suliciescwandfi BtEipafioGo mmu ni t

~

Mrking Boundarieea nd f De onflet@ s@md Cc hal | eplicEisd saurcch as i

ot

ALIi mited | mpac tntSuppdtbTheitéam Setestatiesa categories to look for
trends between thatervieweesThe team anticipated the benefitsuld outweigh the
challenges in the process &ll interviewees The team summarized this data under the theme

for Objective 3 Benefits/Challenges of GIS for Forest Management.

3.5 Methodology Overview

The teamaimed toevaluae hill tribe forest managemeptacticesn support otheir
residency and use of conserved forest land by achieving the three objectives explained
above. As shown inTable3-7, during the fist three weeks of our project the tededicated our
time to research and site preparationtf@r interviews and meetingsuring the third week the
team travelled to Chiang Mai Province to imegualitative data gathering. During the third and
fourth weeks, the team conductaéetingsjnterviews,and siteobservations. Upon returning to

Bangkokin the fourth weekthe team began transcribing and translating interviews while
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tangentially analying the maps andoding thenterviews. The team concluded analysis with the
creation of an eittement mapThe following chapteprovides results from the data gertd

and then analyzes the results that .l ead to th
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Table 3-7: Project Methodology Timeline
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4 Results and Analysis

This chapter contains results from meetings and interviews conduckachiors Baan
Chan and Chaem Luang AmphoeGalyani Vadhan#AGV). This section includesummaries
of our meetingsa discussion of the GIS maps, analysis of the interviews, and observations that
the team made during meetings and site observatidbarbors Baan Chan and Chaem Luang.
Analysis led to the creation of an gleiment map between the hill tribe villagers and the

conserved forest land.

4.1 Meetings

The hill tribe villagers irNorthern Thailangre working with Raks Thai Foundation
(RTF)and Church of Christ in Thailand (CCT), two NGovanment Organizations (NGQs
RTF and CCTaciltate t he hill tribe villagersd coll ecti
equipmentThe teanmet with the two NGOs to discuss forest management and the GIS
mapping process. The interview summaries below detail the importansegboth GIS and

traditional knowledgédor forest management.

4.1.1 Raks Thai Foundation

The meeting witlRTF focused mainly on the use of GIS maps for forest management.
RTF representatives elgined that they wergsearching for a tool to help convince thegai
government to allow the hill tribes to use conserved forest area. The hill tribe villagers only had
handdrawn maps, whicthe governmendoes noticcept Ultimately, RTF chose GI&s a
means of forest management because it is a credible/boch the Thai government, as well as

most academic and international communities, accepts.
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Benefits/Challengs of GIS for Forest Management:

Currently, villages withilAGV have nearlyeacledan agreement with some local
administrative authorities on loca&dislationknown as Management of Natural Resouses
EnvironmentThe villagers,;Tambon and local RFDofficersall mutually agree on the
boundaries set by the GI'S maps. However,
hill tribe villagers arestill violatingthe National Resged Forest Act of 1964lf the central
government orders military planes to take aerial imag@éssdf, they may see that the villagers
are practicing rotationahifting cultivation and misinterpret their agricultural ptiaes as
deforestationlIn this case, Thai laws would require that the Chiang Mai Governor order the
arrest of these villagers.

In response to th#964 Act the Thai government ordered the National Park, Wildlife,

and Plant Conservation Department to makew map of the forest to update their current

knowl edge on t he taodruseBdwevarntdgovernneent did rotlinglgde r s 6

t

he

thevillagersas participantt n t he map making process. fAThey

originatedinthemama ki ng process because the Thai
landusea n t he of fici al map, 0 sai d Mr. Dir ek,
the new GIS maps t@troactivelyshow the government that the villagers have been ltiace.

Currently, the government does not accepwthel | a g mapsad offial Bocunmes
or agreements. Howevehe villagerscan use theimapsto reduceheir own punishment$-or

example, in the province of Nan, tR&D arrested a villager fazutting down a tree in conserved

forest area. The court declared the villager guilty and sentenced him to four years in jail. When

the villager providedhis Individual Land Plot Documeast evidence to show that he has specific

boundaries on hiend usethe courtreduced his sentente four months of paroldRTF

a

m

goverl

RT
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organized and aidad the creation of these GIS mapdong with theCCT, another organization

concerned with the social issues facing the hill tribes

4.1.2 Church of Christ in Thailand

The meetingvith the CCT concentrated on their efforts to facilitate and aid hill tribe
villagers with their GIS mapping process. The CCT works with hill tribe villages on building
| eadership and fostering community dewvisl opmen
Managing Natural Resources and Land Managemeikitifiofribes via GIS.
Benefits/Challenges of GIS for Forest Management:

The CCT is developing a GIS database for villages that can assist in reducing &eision
increasing transparency tand usebetwveen the hill tribes and the Royal Forest Department
(RFD). This database, which the C&fartedplanning ten years ago, provides a collection of
data that users can access to create maps with specific information. When asked about their
expected outcomef the project, Ms. Kwanjit, a CCT representative, responded that she hopes
that the CCT can use the dathich villagerscollected to provide evidence laind usefor future
generations.

The CCT also believes that the hill tribes and authorities can seeobperative
agreement, where the hill tribes h&pD officersto take caref andto restoe conserved land.

Ms. Kwanijit statedhat this cooperative agreemevauld further reduce the amount of legal
action taken against villagers who live on consettaed. Before the mapping process began, the
police arrested villagers and held them ak Gde villagers often accephe accusations made
against them to avoid going to court where they could lose their land if tlethhéosaseSince

the mapping preess began, there has not been any case of arrest that has gone toA€\Vrt in

The police are familiar with the hill tribe villagers, so they empathize withthel | aitgatians 0
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and prefer tanot arresthem. The maps detaif the hill tribe villagesduseof the land andhe
length of timethatthey hare usedt, enablsthepolice to avoid arresting the villagers since GIS
is an internationally recognized tool for mapping. However, the CCT is not confident that the
mapswill protect tke hill tribevillagers if theRFD decided to arrest them.

The CCT explained that the maps cobé&lhelpfulin preventing the arrests of the hill
tribes because they include information on village agricultural practiteaever, hisis the
main source of misunderstding between the villages and the government. Using documentation
data (discussed in Secti@rB.1), these maps allow communities to clarify that they practice
rotational shiftingcultivation instead opioneershifting cultivation which the public often
perceives as destructive. TEBET stated that theaps show that villagers use only 5% of land in
village boundaries for residence. The GIS maps help the villagerstkieageographic location
of their homes anderve as a means of regulating the community by showing villagers where the
Tambonwill allow them to cultivate Figure4-1 to Figure4-5 areexampla of such maps).

In addition, the villagers are usitige maps to unofficially document their villages and
populations of people in the highlands by including individual landowner information, such as
their name, relationship statddjai National ID, and address. The CCT stores this information,
if the landavner providsit, in the form of documentation data linked to geodatabase data,
giving the geospatial location of each individuah n d o Wande Thé& GCT is aware that the
Thai government does not officially accept this process of mapping for population
documentation. However, they think that this information will help Thai governmenftand
society understand not only where the hill tribe villagers are living, but how they areinganag
the forest. CCT also believes the maps can provide prootifeert andfuture generations that

the hill ribe villagers have not expand#eir village boundaries. The CCT is preparing the
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villagers to easily provide any information that government regulations demandoflthe
CCT expects that all TambonsAGV andthroughout Thailanavill eventuallyaccept GIS
maps In the futureghis ma allow for the development of national legislatiggrmittingthe hill
tribesd use of.conserved forest | and
GIS Mapping Process:

The CCT representatives also described the @&®ology training process and their
role in it. The CCT facilitates the training of volunteer GPS surveyors and collection of GPS data
by mediating between the hill tribe villagers and GISTDA, who uses GIS software to create
maps from the GPS data. To ddtes CCT has helped 10 villagesNorthern Thailandomplete
the mapping process. In each village, they set up a schedule for data collection. Then hill tribe
villagers who volunteer as GPS surveyors compléteeseday training program with GISTDA
to learn how to use GPS technology. The hill tribe GPS surveyors then receive a document
explaining the training process aanother documerdutlining the process for working with
village landownersin GPS data collection. Landowners are responsible forotiolietheir own
data with a trained GPS survey®he CCT stated thageh landowner has 2 rai 3,200i 4,800
n¥) of landand is responsible fassisting the GPS surveyor wittappingthe land on which
he/she lives and/or cultivates drhe village commnity aossreferencesridividualLand Plot
Documentswith theland usezones on maps created by GISTDA with the villagerisure that
there are no inconsistencies between the two miagsy Individual Land Plot &cumentsThen
the CCT is in charge ofansporting the dataom AGV to GISTDAat Chiang Mai Univesity to

create the map.

® The CCT and RTF refer to fAlandownerso as the hill trilt
though they do not have a legal right to thatllarhroughout our paper we use the term landowner in the same way.
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Additionally, the CCT representatives described the process of mapping the GPS data to
create GIS maps with the n@nofit organization GISTDA. The CCT has been collabocatin
with GISTDA to create maps using GPS data. The CCT chose to work with this organization
because GISTDA can process the raRSGlata and provide expert knowledge about the
functionalities of GIS. GISTDA uses ArcGIS to create maps which the CCT trangpartthe
GISTDA office to thehill tribe villagesso that the Phuyai Baan can check the accuracy of the
map and make corrections as needed. CCT repeats this process at least three times until the
Phuyai Baan approves the map as correct.

CCT saidthat themost difficult part of the GIS mapping process washangevillagers
perspetives andto encourage them to join the projdds. Kwanjit motivates villagers to
participate by asking them, Awill you manage
manage it for you?0 Over astheyillagerse maGdgethemamp p i n g
land, rather than letting outsiders take care of it ancptiogidesa better sense of self

sufficiency.

4.2 GIS Map Analysis

The team analyzed GIS maps thatfRarovided to compare the map with information
collectedfrom interviews. This section analyzes three m3psnbonChaem LuangBaan Mae
La OopVillage and an IndividuaLand Plot Document. Details on tAieambonand village level
maps had similar formatti) legends, scales, and contributing parties. Each map contains a

specific section highlighting forest management practices.

4.2.1 Tambon Chaem Luang

The first GIS map iFambonChaem Luang. Refer #ppendix R English Translation of

Tambon Chaem Luang GIS Mégr translatons of each red box &ligure4-1 below.
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Figure 4-1: GIS Map of Tambon Chaem Luang

The key featurgon this map ofTambon Chaem Luang aneed boxessection 3 and 4.
Red box section 4 & table showing the percentages for diffefantd usdypes. Residential
land covers 1.98% of the total area. Agriculture land covers 35.7% of the total area. Forest area
covers 62.32%fahe total arearigure4-2 is an enlargement of red box section 3 fiéigure
4-1. This table includes land use zones split up into three types: residential, agricultural, and
forest areas. The villagerseyorsdemarcated the boundaries of each of the zones which
received an identifying color on the map. For

were marked as conserved forest anesiershed forest area, rehabilitation forest (areas where
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fored is being regrown after excessive use or wildfire), forbidden spiritual forests, wildlife
conservation forest, utilized or economic forest, general forest area, and forest area covered by
water bodies. These zonings with unique conservation purpoggsta holistic forest

management plan withihambonChaem Luang.

vszommaléian | Types of Land use |

fdgnlgats [ Residential " O N— |Agriculture Area fdg, |Forest Area
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Figure 4-2: Enlargement of Land Use Types from Tambon Chaem Luang

4.2.2 Village of Baan MaeLa Oop

Figure4-3 belowis the GIS map oBaan Mad_a Oop Village. Refer té\ppendix S
English Translation of Baan Mae La Oop Village GIS Kbeigranslation of each red box

numbered on the map.

JE T

Figure 4-3: GIS Map of Baan Mae La Oop Village
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While this map at the village level does not shamd usepercentages, it has detailed
information regarding forest management in the vill&gd box sction 4 includes all village
landowners and #r respective areas of land in rai (1 rai = 1,6Q0xillage leaders and local
officials use this information to keep track of agricultural amshich village landowners use
Unlike the map offambonChaem Luang, the village map fBaan Mad_a Oop incudesvillage
levelregulations for managing the foresgferred to as Community Rules for Resource
ManagementRed box sction 5in Figure4-3 displays thes€ommunityRules that the village
leaders and memberseated for managing natural resources and environRextboxes
section 6 and 7 list the contributing people and organizations to the map, confirming the
participation of community members (village members, village leaders, TAO officials) and local
adminidrative organization representatives with their signatures. The identification of these
community representatives explicitly in the map elevates the credibility of this type of maps as
evidence of the vill ager sddoresteamggemers prdctices. and s u
Figure4-4, which is an enlargement thfe top half ofed box section 5 frorRigure4-3, shows
the Community Rule section from &aMae La Oop Villag (Appendix T. Translation of
Community Regulations froncontains a fultranslation of thdaan Mae La Oop Community
Rules)

The Community Rules pertain to conserved forest lands, rivers, and water bodieg, tradin
of resources and land, and firewood/fuel collection. These rules suggest the existence of a
comprehensive natural resource management plan within the village of Baan Mae La Oop. Red
box section 1 oFigure4-4 states that the Nagers in Baan Mae La Oop must contribute to the
conservation of forests, water sources, and rivers. This rule encourages conservation and

promotes sustainable management of the forest land that the villagers use. Red box section 2 of
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Figure4-4 states that if an individual breaks one of the Community Rules, the village leaders

may fine that individual 500 to 5,000 baht.
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Figure 4-4: Enlargement of Community Rules for Ba an Mae La Oop

4.2.3 Individual Land Plot Document

In comparison, GISTDA formatted the IndividuandPlot Document like a title deed
including detailed information on the landowner, the location of the plot, those that contributed
to the creation of thdocumentthe signature of the landownetc. As Figure4-5 showsbelow,
the map component of the Individuadnd Plot Document is an aerial photograplerlaidwith
GPS dataThelndividual LandPlot DocumentBaan Kiuw Pong 000D1, is arexample of one
of 328documentshat RTF provided. Reféo Appendix U Individual Land Plot Documetior

a translation of the numbered red boxes on the map.
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Unlike the Tambon and Village GIS maps, red boxes sections 4 tBiguwe4-5 include
personal information regarding individual landowners and their respective plots of land. This
document is an informal agreement between the landowner auitldge leaders asserting that
the landowner will maintain this plot of land. Upon signing, landowners agree that their property
cannot be bought, sold, or rented. It is for future genemati®ed box section 8 &igure4-5
lists the names and signatures of contributors and advising individuals involved in the creation of
the map. By signing this document, each contributor must agree to all ofdhreation it lists.
Through analysis of this document and the village and Tambon maps, the team determined that
hill tribe villagers in AGV do not expand out of the boundaries that they establishedVhile
the RFD does not officially accept this documemdividual landowners have used it to reduce
the severity of their punishment for encroaching on conserved forest land as RTF described in

Section4.1.1

4.3 Interviews with Local Officials and Villagers

After analzing the GIS maps, the team coded interviews gatheredTfeonibors Baan
Chan and Chaem Luang relating to the three project objectives. Based on the three objectives,
theteamsummarizedhe coded informatiomto three mairthemes Forest Management and
Conservation Practices (Objective 1), GIS Mapping Process (Objective 2), and
Benefits/Challenges of GIS for Forest Management (Objective 3). Each subsection includes
summaries of the coded information from the interviews pertaining to theséhtenees. Th
team organized the following subsectiongrigrviews because they provide different
perspectives on forest management and the GIS mappiogsgiBinceeach interviewee had

similar positive viewpoints, the project team could justify that the GIS mggpibcess was an
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effective tool for forest management in communitigthin AGV. Appendice<-P contain

transcripts for the interviews in the following subsections

4.3.1 Tambon Administrative Organization Presidents

The project team met with twbambonAdministrative Organization (TAO) Presidents
regarding forest management and the GIS mapping process. The first interview was with the
TAO Baan Chan President (Seigure
4-6). The second irtrview was with
the TAO Chaem Luang President.

Both TAO Presidents have
been involved in village projects
relating to conservation, including the
GIS mapping process. However, each
TAO President had a different

experience working othe GIS

Figure 4-6: Interview with TAO Baan Chan President mapping process he TAO Baan
Chan President, having been in office for just one year, did not have the same depth of
knowledge on the GIS mapping pessthat the TAO Chaem Luang President had.
Forest Management and Conservation Practices:

Within TambonChaem Luang, Yiagers andlrAO officials practice their own forest
management methods. TRAO officials use GIS maps that include zones set bylth® (See
Figure4-1), mapping the boundaries of langeareas on conserved forest lasuth as
residetial, agricultual, cultural,and watershedreas TAO officials, village leadersand village

landownerssign village maps tshow that the officials and villagers know noiritrude on
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specific areas of the fore®ecause of the maps, the TAOha#fer the villagers more support to
continue living on the conserved forest land. Both TAO presidents feel that the villagers coexist
with the forest. Asthe TAOCkam Luang President saifdrest ipeopl e
I i ves wi Appengixé-oTpahseript of(Interview with Mr. Suchai Sonvised, TAO
contains full transcript of interview

The TAO Chaem Luang President assodthat the hill tribe villagers have lived in their
villages for over 200 yearandtheyhave many traditional cultural practices concerning forest
conservation. For example, one practice includes wrapping an orange cloth around a tree
declaring that no one should harm it. Villagers designate other conserved areas in the forest like
wat er shed Mhare@lsRywh eorre nflat ur al springs occur . T
told us about several other traditional methods of conserv@ioa traditional methokinown as
fiPha Sadue 0 e xtipat wlen @ baby is born, the family takesthb aby 6 s umbi | i c all
puts it in acontainer Then they hang theontaineraround a tree so no one can harm it without
suffering consequences such as death for no reason or explanation. These practices and beliefs
show that conservationispartoéth hi I'I tri be villagersé culture
GIS Mapping Process:

The TAO President of Chaem Luang told us that the GIS map9§ agipon officials by
fassisingli n city planning, in terms of constructi:
maps also allow Tamborifaials to identify the exact boundaries of villages without having to
go out and visit the villages themselves.
Benefits/Challenges of GIS for Forest Management:

The TAO Presidents value the GIS mapping process because it exemplifies the hill tribe

vilager sé commit ment to conservation. I n the GI !
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boundariepre-established blandowners andfficials, to create maps like the Giap of Baan

Mae La Oop Village (see Sectidr2.2. The villagers follow these boundaries strictly, agreeing
notto use or intrude on the conserved forest area that lies outside of their boundaries. One major
challenges that the hill tribe villagergend tolack knowledgeof regulationsuntil the
governmenenforces themThe villagers rely on the TA@nd village leader® inform them

about regulations. Therefore, the TAO plays an important role in this project by offering support

to the villagers and encouraging community involvement.

4.3.2 TAO Baan Chan Members

The team interviewed four members of the TAO Baan Chan: the Vice President, the

Secretary to the President, and two members of the TAGF(ger=4-7 below).

¥ - ——

Figure 4-7: Interviews with  TAO Baan Chan M ebs
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These individuals helped villagers in Tambon Baan Chan learn to use the GPS technology so that
they could collect data on their own. The TAO members view and edit multiple drafts of the GIS
maps to mediate any boundarguss between neighboring villagers. Following the creation of
the maps, these TAO members worked with the TAO Baan Chan President and the leaders of
villages in Tambon Baan Chan to draft local legislation known as Management of Natural
Resourceand Envirmment.
GIS Mapping Process:

In TambonBaan Chanmembers of the TAO worked closely with villagers in @GRS
data collection anIS map making phases of the projeCAO members acted as volunteer
surveyors, helpingach villagemaphis/her boundarielsy walking with thevillagerwho held
the GPS remotéAfter only a few hours of training, villagers learn to successfully use the GPS
devices. The TAO membeascompanied the villagers as they surveyed to elisatthe
villagers completed the process catesintly and accurately. Additionally, tirgerviewedTAO
members aided in the collection of GPS data foiTdm@bonboundariesTAO Baan Chan
membersexplainedhat GPS devices are accessible and easy to use for villagers and TAO
members.
Benefits/Challenges of GIS for Forest Management:

After GPS data collection, all TAO members noted that the finished GIS maps provide a
clear visualization of th&ambon village, and individual boundaries. All TAO members
articulaed that the GIS mapgeurately repres# the different zones for forest land. Prior to the
use of the GIS maps, the TAO members and villagers padttitve forests into conserved
zones, eonomic zones, anesidential zones. As discussed in Sectichl, theTAO members

arethenable to label these pestablished zones on the GIS majgse introduction of the maps



62

gave both the TAO and villagers documentation of thaid usepractices at a higher quality and
granularity than the previously uskdnd drawn maps. The TAO members explained that
villagers resolved intraillage conflicts quickly by referencing the GIS maps.

Additionally, Mr. Sutipong, Vice President of TAO Baan Chan, stated that within each
village of Tambon Baan Chan, village leasl likehim hold monthly meetings, inviting all
community members to discuss the eoon the GIS maps. During these meetings, villagers
establish, revise, and agree upon the Community Rules which pertain to land use and resource
management in the villag&ectiond.2.2contains an example of Community Rules for Baan

Mae La Oop Village).

4.3.3 Mr. Chaluemchai - Phuyai Baan of Wat Chan Village

The team interviewed MChaluemchaithe Phuyai Baarmf BaanWat Chan Village in

TambonBaan Chan (seEigure4-8) about forest management and the GIS mapping process.

Forest Management and Conservation
Practices:

Mr. Chaluemchaclaimedthatin Baan
Wat Chan \Mlage abouf70% of theland
known as f P Habiddehfarést, or
is actually forested. Villagers use wood from
this area to build houses, while using the

remaining 30% of village land for residential

Figure 4-8: Interview with Phuyai Baan and agricultural purposes. A majority of the

forested area is populated with pine trees. The villagersoncerned about the pine needles

t
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because they can fuel wildfires during the seyason. fie villagers perform a procedure known
as A Chi mrgontdiea burning in which dead leaves and pine needles are intentionally
burned from the ground’he benefits of controlled burns, which include lowering the risk of fire
by reducing the amount of fuel on the forest floor and recycling nutrients into the soil, are
recognized internationallir. Chaluemchai admitted that burning leaves is risky, but is a
successful preventative meastoexddresshe largerisk of uncontrolled fires.

Mr. Chaluemchai also acknowledged that the villagers straifothsts, but to remedy
this, theywork to repair these areas. Village residents have begun a process dessribed
Aireturning wood to the forest, o by planting n
down.Hill tribe villagers also have spiritual conservation practices. For exaiple,
Chaluemchai ol d us that dAahill tri b uviol lcogesres viee lwiad
areas in the forest because they believe that
villagers bring chicken and rice whiskey as offerings to these spirit guardilamsther beliefs
and methods he shared matched tlsedlgtions that the TAO Baan Chan President had provided
(see sectiod.3.]). Mr. Chaluemchai noted that the villagers make great contributions to the
conservation of the forest because it is their home. Witiheuforest, they would have nowhere
to go.
GIS Mapping Process:

When asked for his opinion of GIS, Mr. Chaluemchai stated thabilextionprocess
was difficult at first, but GPS technology became easier to use after just two or three hours of
practiee. During the process, Mr. Chaluemchai helped to draw maps and check them for errors.
In addition to making sure that the boundaries were correct, he also checked the map for the

accuracy of owner information such as the name, adamed3hai NationallD number of the
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landowner. Mr. Chaluemchai noted that the maps hedyy the villagers receivefficial land
deeds n the future, but he al so shbhecadsefhewaythae do n
the Karen hill tribe liveis well known asthéored conser ver s. 0
Benefits/Challenges of GIS for Forest Management:
Mr. Chaluemchai also gave insight to some of the benefits and challenges presented in
GIS mapping for forest managemehambonBaan Chan was the first sulstrict in AGV to
begin themapping proces3.herefore, there were not many guidelines on hosutzessfully
implement GIS mappindstarting the project was difficult because villagers were unsure of the
new technologyHowever, mcethevillagers witnessed their neighbors joiniitng tmapping
process, community participation improved. Overall, Mr. Chaluemchai feels that GIS is an

efficient and accurate way to maintain existing land boundaries.

4.3.4 TAO Baan Chan Kamnan

The team interviewed the TAO Baan Chan Kamnan (seen belbigune4-9) about

forest management and the GIS mapping process.

Benefits/Challenges of GIS for Forest
Management:

Like the Phuyai Baan, the Kamnan and
many of the villagers feel confident about the
GIS mapping process because the Ta&@

village committee, which deals with resource

Figure 4-9: Interview with the Kamnan management, accepts the maps locally. The

Kamnan exfained that Individual Land Plotdazuments (Se8ectior4.2.3 give a sense of pride
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to the villagers. The Kamnan also deked that the village map (S8ection4.2.2 for Baan
Chan stores information regarding where and with whom landowners practice their agriculture.
Eventually, the Kamnan wants tR&D to accept the GIS maps and Individual L&twt
Documents as official documents. However, he admitted that this is a difficult goal since the hill
tribe villagers are technically living illegally on conserved land.

A benefit of the GIS mapping process is that the TAO and the hill tribe villageraga
the forest cooperatively. To reach this cooperative agreement, the Kamnan worked in
collaboration with the President of the TAO during the GIS mapping process. One example of
cooperative forest management is enforcing the Community Rules whichidige \eaders
create during the GIS mapping process and list on village GIS maps. A village committee grants
permission to cut down trees in the conserved forest for building houses because the trees are
higher quality for construction. If villagers cutwlo trees in the conserved forest without
permission, the village committee will inform the local RFD officers to arrest them. When asked
about what he expected to be the major challenges of replicating the GIS mapping process
outside of AGV, the Kamnan nasnded that convincing the Amphoe, Tambons, and villagers to

actively participate would be most difficult.

4.3.5 Mae La Oop River Basin Network Members

Theteam met with members of the Mae La Oop River Basin Network regarding forest
management and the GIS npapg process. Theeam conducted interviews the TAO office in
TambonChaem Luag, and can be seen in thggure4-10 below. Within the Mae La Oop River
Basin Network, members work to manage the waterways and water systemglivattiiree

Tambors of AGV: Baan Chan, Chaem Luang, and Mae Daet.
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Figure 4-10: Interviews with Mae La Oop River Basin Network Members

GIS Mapping Process:

Due to their dealings and relationskngh the forests, water sources, and other natural
resources iMGV, members of the Netwolkaveinvestedgreatly n the GIS mapping process.
RTF representatives trained each of the menthatghe teannterviewed to use GPS
technology. GB training enables the Neork members to collect GPS data on the location of
physical structurefike dams) and waterways (like springs, rivers, ponds, thiat yelate to their
duty of managingvaterways within the threBambors. During the mapping processetwork
membersassistedin training villagers to use GPS technology to collect their individual plot
boundaries.

Villagers paid 100 baht to map each plot of land. The money for each plot was split as
follows: 50 baht for the map and 50 baht for the volunteers and equif@®S battery, paper
and pen). RTF provided about ten GPS devices to the volunteers for mapping boundaries. Two
people surveyed land boundaries per device: a GPS volunteer and the individual landowner. One
of the members of the Network told us a villagenenittee approves the land boundaries of

individual plots. As discussed in Sectiér2.3about thdndividual Land Plot Document in
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Figure4-5, the Network member confirmed that the landowner, villagdes, village elders
and religious leadsmust sign the document to approve the land boundary.
Forest Management and Conservation Practices:

Similar to thePhuyai Baad s s t a Neevorke membBerpreviouslyreliedon hand
drawn mapsd keep track ovhere theyestablished physical structures dise manage the
forest.Now Network members use GPS to demarcate the location of fire protection walls,
cement dams, and othf@rest management practiosghin different villages of th&ambors.

The use of @S by this local forest management organization suggests that GIS mapping has
potential as a successful tool for forest management, especially when combined with traditional

hill tribe practices. Network members are passionate about the maintenancesandatmm of

the forest lands and water resources. This has resulted in a strong presence and investment within
the communities of theamborsin AGV. While the Network is committed to aiding the
aforementioned communities, they also encourage commumidagtaveen villages throughout

AGV to promote cooperative management of forest land in the region.

In tandem with sustainable resource management, the Mae La Oop River Basin Network
focuses orencouraging families taisei f o-mestded i ndi erfodnsueltetd i n or d
future generations will take care of the ford$te Network employs many cultural and forest
management practices through their work. For example, to protect the watershed areas as
mentioned by the Phuyai Baan in Sec#i83 Net wor k member s practice
Nham, 06 in which they construct small dams mad
to agricultural fields during the dry seas@ther conservation methods debed by the

Network matchdescriptionggiven in previous interviews
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4.3.6 Villager Working with  GPSTechnology

The final interviewee was a villaggom theBaan Huai Khiat Haenyillage (seeFigure
4-11) of Tambon Chaem Luantamed Thayakorn Gaechuw#o worked with GPS technology
He walked the perimeter of his land with a volun@®@S surveyofrom his villagethathelda
GPS devicetocolletat a on Mr . Ga e cMruGaetiae dxmgamed thabdRTH d ar y

field officer taughtvolunteervillagershowto use the GP8evices

L

Figure 4-11: Baan Huai Khiat Haeng Village Residence

GIS Mapping Process:

When RTF began collecting GPS data, some of the villagers were anxious because they
did not fully undersand the purpose behind the mapping project. Initially, Mr. Gaechue felt
similarly, but when he saw his neighbors collecting GPS data, he decided to try participating as
well, despite knowing that he would not obtain an official land deanhilies pass dowlandfor

many generations, and without surveying the land, many villagers would be unsure of where
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their exact boundaries were. Using the GPS device has allowed villageirately demarcate
boundariesor themselves, their neighbors, and tH@ambam. As many of the traineflambon
members mentioned, Mr. Gaechue told us that the GPS device is not difficult to use. With the
help of a RTF Field Officer, it took him approximately an hour to learn how to use the device.
Benefits/Challenges of GIS for Fest Management:

Mr. Gaechue described that he, like many other villadgeets insecure about his
residence on thiand, even with the GIS map, because the maps are not official documents. He
recognizes that the GIS maggnot provide an immediate solati to the problem dand use
rights, buthe understandghatthey could be usefdbr his situation. In addition, he
acknowledged that the GIS maps assist villagers in addressing their land management conflicts
with neighbors. The maps areaml| for neighbors to recal their exact boundaries, and as a
result, conflictsare resolved. Lastly, hgaid thahe and other villagers are proud that they can
now clearly identify their boundaries because of the GIS mapping process. However, since the
government dagnot officially accept this process, he and other villagers remain concerned that

the government will confiscate their land and force them to move.

4.4 QObservation

The project teamlaserved the drafting ahe Tambons development plaidnagement
of Naturd Resources and Environmégat a TAOmeeting Through site observation, the team
gathered evidence about forest management practices from the government and where the

villagers apply thee practices in the field.

441 TAO Chaem Luang Meeting

While in TambonChaem Luang, the team observed a meetitigediAO Chaem Luang

Office (seen below irrigure4-12). The TAO encouraged local people to participate during the
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drafting procesdor a Tambon development plan callddnagement of Resioces and
Environmentsince tlis local legislation concersithe communityThe drafting othis local

legislation requires three stages as follows: 1) Community Forum Phase, 2) Revisionary Phase,
and 3) Voting Phase. During each of these phases the TAfrages open discussion and
participation from the communityr. Suchai, President of TAO Chaem Luang, requests that
each village keepa recoraf attendance at each village meetthuging the Community Forum
Phasdo know who pairtipated in the draftig of eachlocal legislationThe TAO and villagers

are taking responsibility for managing the forest area in which they reside. Since villagers and
TAO officials are working together to dtahis legislation the team confirmed that they are

taking care bthe forest while reducingiisunderstandirgwith local people and promoting

community involvement.
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Figure 4-12: Tambon Chaem Luang Meeting on Drafting Local Legislation Called Management of Natural

Resour ce and the Environment
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4.4.2 Site Observation

In AGV, the team observed forest management and conservation praclieasbars
Chaem Luang and Baan Chan, recording our results with photographs. En route to conducting
interviews inBaan Huai Khiat Haen¥illage, TambonChaem Luang, the team took photos of
large valleysn BaanSao Daengvhere divisions of residential, agricultural, and conserved forest
land were clearly visiblezigure4-13 below shows boundaries between agrimalk land and
conserved forest are@he divisions between plots for agriculture and eowstion forest

support the TAO Presidesita nd ot h er statements thdheclame ie dvidled by zones.

Agricultural land
Conserved forest area &

Figure 4-13: Different Zones in Tambon Chaem Luang
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Figure4-14 shows additional displays of the distinct boundaries betweerusmdones-igure
4-14A showsthe clearlyvisible boundary between agriculturaldanonserved forest are@gure

4-14B shows theclearlyvisible boundary between a hill tribe village and the conserved forest.

Figure 4-14: Examples of Conserved Forest Boun daries next to a) Agricultural Area and b) Residential Area

The team madebservations aBaanHui Hom Village in TambonBaan CharfseeFigure
4-15). Thevillagers of Baan Hui Hom do not have modern plumbing or electricity, which
suggests that they do not have much disposable income liVakiroods come directly from the

forest which shows how important the forests are to these villagers.

Figure 4-15: Residential Areas in Baan Hui Hom Village



















































































































































































































































































































































































































































