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A. JINTRAWET et al.

This paper aims to introduce the Decision Support System (DSS), which is an area
informatics approach to area studies, and the research network complex based on
DSS’s application in Thailand. In particular, the paper presents and discusses cur-
rent activities of the DSS research network at the national level in Thailand rather
than being a theoretical and analytical study of the DSS mechanism or its cases.
DSS has wide applications in Thailand, extending to various fields such as agri-
cultural and natural resource management, economic and social management,
historical and cultural preservation, and so on. DSS generally refers to a support
system embedded into a computer system for providing intellectual resources with
the appropriate numerical model necessary for decision making in production
activities. Agricultural and natural resources have been the foundation of social and
economic development in Thailand since the country’s first national plan in the
1960s. Decision making to maintain agricultural productivity as well as to protect
natural resources requires well-integrated data sets. The Thailand Research Fund
(TRF) established a DSS research and development network (TRF-DSS) in 2002
to help various research teams in Thailand develop DSS tools and components for
addressing agricultural and natural resource management issues. Using a “systems”
approach, the DSS framework allows researchers and users to identify and inte-
grate key components as well as to define databases and model-base management
systems.

This paper focuses on the TRF-DSS research and development network, which
consists of 12 universities, two line agencies in Thailand, and a line agency in Cam-
bodia. During 2002-10, a total of 59 research projects were granted a budget alloca-
tion of 140.1 million baht, and a budget of 15.4 million baht was allocated to support
activities of the network. In addition, 10 projects were funded to carry out post-
project activities, with a total budget of 1.5 million baht. More than 20 DSS tools
were developed and implemented by various users, ranging from policy makers to
provincial and local government agencies engaged in short- and long-term planning
and management. Most DSS tools were designed to allow the integration of bio-
physical and socioeconomic data as well as the decision support modules for alterna-
tives evaluation and analysis. These approaches support the choices of dynamic
simulation models as well as multi-criteria analyses for modelbase software develop-
ment. They also allow users to evaluate various alternatives in agricultural and
natural resource management.

Networking is a powerful platform for DSS research and development and may
be applied to other types of research and development agenda in Thailand, such as
area study projects. DSS tools contribute to an understanding of sustainability of
production systems against a background of climate change, poverty reduction, and
food security.

Keywords: agricultural systems, natural resource management,
Decision Support System, research networking, Thailand
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I Introduction

Agricultural and natural resources have been recognized as the foundation of social and
economic development in Thailand since the country’s first national economic and de-
velopment plan in 1961 (Thailand, NESDB 2011). However, the conversion of land into
various agricultural systems and industrial development to support pro-industry policy
has had a negative impact on agricultural productivity and natural resources (Thailand,
NESDB 2007).

In 2007, some 38.7 per cent of the total land area in Thailand was used for agricultural
production. This was the highest figure in the region: for example, the comparable figures
were 9.2 per cent in Lao PDR, 32.5 per cent in Vietnam, 30.9 per cent in Cambodia, 18.3
per cent in Myanmar, and 24.0 per cent in Malaysia (FAO 2007). However, Thailand’s
agricultural sector contributed approximately 10 per cent of national gross domestic
product (GDP), after the industries and services sectors (Thailand, NESDB 2010). The
relatively high percentage of agricultural land in Thailand reflects the importance of
agricultural land use type to national and local government planning and management,
since household livelihoods and the sustainability of production systems coincide with
suitable and favorable land areas. For example, the Central Plain of Thailand—an area
of around 1 million hectares, where about 30 per cent of the Thai population lives—has
well-designed irrigation systems that enable farmers to produce five rice crops in two
years (Thailand, NSO 2007). In the northern part of the country, agriculture is concen-
trated along the more productive lowlands in the valley floors, where natural resources
and human settlement also compete for space and resources. In the high plateau of
northeast Thailand, rainfed agriculture is the dominant system of production (Fukui 1993;
Grandstaff et al. 2008).

TRF acknowledges the need for integrated data and information systems beyond
the provisions of agricultural statistics and censuses. There has been growing concern
over the multifunctional roles and interconnectedness of agricultural systems and natu-
ral resources. In 1993, TRF was established as an independent research funding agency
under the Office of the Prime Minister (Silaporn and Suchata 2009). In 2002, the TRF-
DSS program was established with the mandate to support various research groups in
Thailand in developing DSS tools to address ill-structured agricultural and natural
resource issues.

The aim of this paper is to provide some experiences of the TRF-DSS network in
an effort to develop and implement DSS research teams and tools in Thailand during
2002-10. It highlights key DSS research teams in Thailand, provides examples of DSS
tool applications, and outlines prospects for how the TRF-DSS network and DSS tools
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can contribute to a better understanding of the sustainability of agricultural systems and
natural resources in Thailand in particular, and Southeast Asia in general.

II DSS Development and Application Process and Components

DSS is an acronym for Decision Support Systems, which is an information technology
tool used by an organization or group of users to support and enhance decision making
when faced with ill-structured situations (Sprague and Carlson 1982; Power 2002), for
instance in agricultural and natural resource issues (Cox 1996; McCown 2002; Jones et
al. 2003; Mysiak et al. 2005). In 2002 TRF established a Decision Support System—TRF-
DSS, aresearch and development network. The network is based on the interrelation-
ships of agriculture and natural resources in Thailand, TRF-DSS peer-support compo-
nents, research grants, DSS tool development, and applications (Fig. 1). TRF-DSS aims
to support research teams in Thailand in developing DSS tools to address ill-structured
problems and/or situations related to agricultural systems and natural resource manage-
ment in various parts of the country (Attachai 2009b). In addition to the seven principles
of the international agricultural research network (Plucknett and Smith 1984), TRF-DSS
uses a peer-support process. Peers provide comments and technical knowledge to
encourage research members and teams from various institutions to join in efforts to
develop DSS tools for users, for instance at the provincial and sub-district levels, and for
researchers of line agencies (Amnat 2009). This process is well accepted among health-
care professionals and has been proven to increase productivity of researchers as well
as provide innovative solutions to problems (Dennis 2003). Researchers and DSS-
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Fig. 1 DSS Development and Application Process as Implemented within TRF-DSS Network
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targeted users within the TRF-DSS network perform and interact as research partners
and mentors to achieve defined research goals. The group collectively defines research
questions, approaches to the questions, expected DSS outputs and outcomes, and pro-
posed research budget. The project workload is also defined and shared among team
members.

The TRF-DSS network’s mode of operations includes providing peer support, pro-
viding DSS funding for 59 DSS research projects, and organizing six annual meetings as
a platform for researchers and users to share research progress and experiences. There
are 12 research teams from major universities and institutions joining TRF-DSS to con-
duct research and develop DSS tools to address various agricultural and natural resource
issues. The unique feature of TRF-DSS research is its three integral components: agri-
cultural and natural resources in Thailand, the peer-support process, and DSS tool
development and applications.

1.1 Situation of Natural Resources and Agriculture in Thailand

The northern region of Thailand covers about one-third of the country (Phrek et al. 1980);
55 per cent and 21 per cent of it have been classified as forestland on mountainous areas
and agricultural land, respectively. This region is also home to the four major river
basins—Ping, Wang, Yom, and Nan—that join to form the Chao Phraya River in Nakhon
Sawan Province. In 2008, Northern Thailand contributed 9.3 per cent to the national
GDP and was home to about 12.1 million people, or about 18.1 per cent of the country’s
total population. Its per capita income was 51.1 per cent of the national average. In 2008,
agriculture contributed about 37.7 per cent to gross regional domestic product at current
market prices, the highest percentage as compared to other regions in Thailand (Thailand,
NESDB 2010). Current issues in Northern Thailand include pressure on agricultural land
and deteriorating natural resources (Leisz et al. 2009), conflicts over water between user
groups (Sneddon and Fox 2006; Gizelis and Wooden 2010), and the establishment of the
East-West Economic Corridor cross-border highway from Vietnam to Myanmar, with a
major section in Laos and Thailand (Medhi 2004).

Northeast Thailand also covers about one-third of the country (KKU-FORD Project
1982), with 17 per cent and 55 per cent of the region being classified as forestland on
mountainous areas and agricultural land, respectively. In 2008, this region contributed
10.7 per cent to the national GDP; however, per capita income was only 31.5 per cent of
the national average and was the lowest in the country. Current issues in the region
include low agricultural productivity, which is a function of low chemical fertilizer inputs
(Wijnhoud et al. 2003), low soil fertility, and erratic rainfall patterns (KKU-FORD Project
1982), the latter resulting in frequent droughts and floods.
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The Central Plain is the rice bowl of Thailand. Lying within the Chao Phraya-
Thachin basin, it covers a land area of 20 per cent of the country’s total. Approximately
28 per cent and 40 per cent of the Central Basin have been classified as forestland on
mountainous areas and agricultural land, respectively. The Chao Phraya-Thachin river
basin covers 30 per cent of Thailand’s land area and is home to about 40 per cent of the
country’s population. Per capita income is 176.8 per cent of the national average. Cur-
rently, the Central Plain has few cases of conflict between natural resources and agri-
cultural systems.

The southern part of Thailand covers 14 per cent of the country, with 25 per cent
and 44 per cent of the total region being classified as forestland on mountainous areas
and agricultural land, respectively. The South is home to approximately 14 per cent of
the country’s population, with a per capita income of 72.3 per cent of the national average.
The region is facing a rapid expansion of oil palm cultivation for biofuel, which may lead
to a higher rate of forest conversion (Fitzherbert et al. 2008).

I1.2 TRF-DSS Peer-Support Process

The TRF-DSS peer-support process consists of four major interacting components: the
Network Coordination Office, targeting DSS users, DSS framework, and DSS research
teams.

Network Coordination Office Management
The Network Coordination Office for TRF-DSS was established in Chiang Mai University,
Thailand, with one coordinator and two supporting staff. During the 2002-10 calendar
years, TRF-DSS was allocated a total of 140.1 million baht to support DSS research
projects, 1.5 million baht to support post-DSS project activities, and 15.4 million baht to
support TRF-DSS networking activities. A total of 59 DSS research projects and 10
post-DSS project activities were given grants to conduct research and development on
DSS tools and components. Included in the 59 DSS research projects were 3 DSS-
oriented human resources development (HRD) projects, in which scholarships for
master of sciences and doctorate degrees were granted to individuals in Lao PDR, Thai-
land, and Vietnam to pursue their degrees in Chiang Mai University and Khon Kaen
University. The grant contracts were signed by the TRF director and the head of the
organization, i.e., the president of the awarded university; and the project leader was the
witness of the contract. About 10 per cent to 12 per cent of the total grant budget was
earmarked as “institutional fee” or “overhead charge fee” for each organization, except
for line agencies that were mandated to conduct research, for example, the Department
of Agriculture. Once the contract was signed by both sides, funds were transferred to
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the bank account for researchers to manage their itemized funds for supporting their
research activities. This was a new approach to research budget in Thailand, whereby
researchers were responsible for mobilizing resources to achieve “agreed” final research
products.

TRF-DSS realizes the importance of an interdisciplinary approach to deal with issues
of agricultural and natural resources management, including the biophysical, socio-
economic, ecological, environmental, and information technology aspects. Broadly speak-
ing, a DSS tool is computer software that facilitates and accepts digital inputs of a large
number of facts and methods and converts them into meaningful comparisons, graphs,
and trends that can facilitate and enhance decision-making processes and outcomes. A
DSS tool can assist users in processing, assessing, categorizing, and/or organizing infor-
mation in a useful fashion such that it can be easily retrieved in different forms. In agri-
cultural and natural resource management, users can employ a DSS to address “what-if?”
questions posed by stakeholders when faced with ill-structured situations (Uehara and
Tsuji 1998). To guide its work, TRF-DSS uses a “peer-supported” approach to promote
“active engagement” of users and research teams in order to effectively develop a re-
search proposal and to implement DSS tools. A peer-supported approach is one whereby
users, research teams, and the TRF-DSS coordinator develop an understanding of the
situation and formulate a sound research proposal for grant approval. The approach pro-
motes an understanding of how users and research teams can utilize DSS tools to actively
engage in addressing “what-if?” questions to improve a situation, using the defined DSS
framework within the TRF-DSS research and development network in Thailand.

DSS’s Targeted Users

In provincial and local organizations in Thailand, computer-based information systems
that combine various components—such as hardware, software, data, people, and proce-
dures—to provide a decision-making system have recently become increasing visible
and important. However, most applications are in electronic data processing tools, and
some applications have moved to a management information system, but none have
moved to a DSS tool. TRF-DSS has introduced the principles and practices of DSS to
users in provincial and local organizations and demonstrated that proper implementation
of DSS tools can increase effectiveness and allow a visualization of various alternatives,
promote learning, and facilitate communication within and between organizations. DSS
users in Thailand may be classified into three types: users dealing with and making deci-
sions in situations within administrative boundaries, users dealing with and making deci-
sions in situations within natural boundaries, and users dealing with and making decisions
on specific issues.
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DSS Framework

All DSS tools share a common structure (Sprague and Carlson 1982; Bhatt and Zaveri
2002) consisting of digital databases, dynamic simulation models or analytical tools, and
a user interface with the Thai language (Fig. 2). DSS tool development in Thailand can
be divided according to three groups of users (Table 1): (1) DSS tools for users making
decisions within a given administrative boundary; (2) DSS tools for users making deci-
sions across administrative boundaries under situations within a natural boundary, such
as a watershed boundary, national park boundary, or special economic zone; and (3) DSS
tools for users making ad hoc decisions or deciding on specific issues related to agricul-
tural systems or natural resources.

DSS Tools for Users Making Decisions within Administrative Boundaries
In 2002-10, a total of 26 research projects were conducted for DSS users making deci-
sions within administrative boundaries, and 37 per cent of the network budget was
allocated (Tables 1 and 2). The TRF-DSS network identified two types of users for this
DSS category: officials in provincial offices and officials in the Tambon Administrative
Organization. Currently, both types of users make decisions based on historical and
non-digital format data sets. TRF-DSS research teams together with the users identified
the need to develop DSS tools to support data integration for their planning and tasks to
deal with agricultural production reports and natural disaster management, i.e., floods
and drought affecting agricultural production systems. In general, the system contains
databases related to administrative boundaries, population, soil maps, land-use maps,
water resources, and transportation networks. The DSS tools are designed to allow users
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Table 1 Number of DSS Projects Carried Out by Researchers in Each Institution for Various Users

under TRF-DSS Network in Thailand during 2002-10

User Types Grand
_— ran
fnsttution Administration bgggzry a4 prp  Total
Chiang Mai University 12 1 10 3 26
Khon Kaen University 4 4 8
Naresuan University 2 2 3 7
Ubon Rajathanee University 4 4
Department of Agriculture 2
Kasetsart University 1 1 2
Chulachomklao Royal Military Academy 1 1 2
Independent researcher 1 1
National Parks, Wildlife, and Plant Conservation 1 1
Chulalongkorn University 1 1
Thammasat University 1 1
Payap University 1 1
Mahasarakham University 1 1
Silpakorn University 1 1
Silpakorn University (Sanarnchan Palace Campus) 1 1
Total 26 7 23 3 59

Source: (TRF 2011)

Table 2 Percentage of Budget Allocation to DSS Tool Development for Various Users under TRF-DSS

Network in Thailand during 2002-10

User Types Grand
_— ran

fostitution Administration bgggg;y g4 prp  Total
Chiang Mai University 21.99 2.35 14.92 5.47 44.73
Chulachomklao Royal Military Academy 3.91 7.21 11.13
Khon Kaen University 6.16 2.94 9.10
Kasetsart University 4.20 4.85 9.06
Naresuan University 1.65 4.07 1.88 7.60
Chulalongkorn University 4.32 4.32
Thammasat University 3.30 3.30
Silpakorn University (Sanarnchan Palace Campus) 3.18 3.18
Department of Agriculture 2.07 2.07
Ubon Rajathanee University 1.79 1.79
Mahasarakham University 1.44 1.44
National Parks, Wildlife, and Plant Conservation 1.15 1.15
Independent researcher 0.77 0.77
Payap University 0.19 0.19
Silpakorn University 0.18 0.18
Total 37.05 18.86 38.62 5.47 100.00

Source: (TRF 2011)
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to view all stored data on a Thai-language platform and to allow communications for deci-
sion making to be based on provincial and local administrative boundaries.

DSS Tools for Users Making Decisions within Natural Boundaries

Only seven research projects were conducted for users making decisions within natural
boundaries, and 19 per cent of the network budget was allocated (Tables 1 and 2). The
pressure on natural resources, i.e., land and water, is continuously increasing in Thailand,
and managing these resources collectively and sustainably is a challenge. Therefore,
natural boundary systems, for instance watershed or park boundaries, require DSS users
to make decisions across administrative boundaries. Such DSS tools must allow users
to combine and integrate data from various sources, with a simple-to-use interface, allow
communications and coordination among agencies, and contain features of complex
systems.

DSS Tools for Users Making Decisions in Special Situations or Ad Hoc Cases

A total of 23 research projects were conducted for users making decisions in special
situations or ad hoc cases, and 39 per cent of the network budget was allocated (Tables
1 and 2). Situations beyond administrative and natural boundaries are grouped in the
“special issues” category, for instance the impact of climate variability and change on
agriculture and natural resources, or a cultural study of the Royal Road from Angkor Wat
in Cambodia to Phimai in Thailand. DSS tools can also be used to facilitate communica-
tion between researchers from various backgrounds and countries when dealing with a
common situation. Users engaged in medium- and long-term planning are the main users
targeted for these types of DSS tools. DSS tools in this category are designed to link
climate change scenario data sets, with common data definitions, to process-oriented
simulation models. The latter involves an Internet-based interface that is designed to
allow communications and coordination among agencies and contains features of complex
systems.

TRF-DSS Research Teams

Chiang Mai University

The Chiang Mai University research team—as a research unit of the Multiple Cropping
Center, Faculty of Agriculture—is the team that introduced the DSS concept and
practices into research agenda in Thailand during the early 1990s (Methi et al. 2005).
The Multiple Cropping Center was established in the 1970s, with a mandate to conduct
research to improve the performance of agricultural systems, using various systems
approaches, namely, agro-ecosystem analysis (Phrek et al. 1980). Under the DSS research
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unit, a number of DSS tools have been developed for a variety of application purposes
and users, including administrative, non-administrative, and special issues. The applica-
tion of one of its projects titled “A Support System for Planning to Manage Resources
for Agriculture and Services,” started in 2002, has been very successful in terms of its
far-reaching impact at the provincial administrative level.

Currently, the main DSS research field includes the development of information
technology to support decision making using non-numerical data sets and crop production
knowledge management.

Khon Kaen University
Since the mid-1970s, research activities at the Faculty of Agriculture, Khon Kaen Uni-
versity, have focused on cropping systems, farming systems research, agro-ecosystems
analysis, and Rapid Rural Appraisal. DSS research was introduced as part of agro-
ecosystem analysis in the early years of the twenty-first century.

At present, the main research topics include applications of existing DSS tools to
improve performance of agricultural systems in the rainfed environment of Northeast
Thailand as well as at the local community and provincial levels.

Chulachomklao Royal Military Academy, Thailand Fine Arts Department,
Silpakorn University, APSARA Authority Cambodia, and
Prince of Songkla University
In 2005 a bi-national research team from three universities and two national agencies
was formed to conduct research, using a multidisciplinary approach, to study the Royal
Road from Angkor Wat in Cambodia to Phimai city in Thailand, as the social science and
tourism part of DSS. In this research, the team studied the ancient road in detail—its
utilization, the people who lived and used this road, the ancient industries along this road,
the culture that disappeared, and the culture that continues to flourish along the Royal
Road until today. Current technologies were applied in the fields of remote sensing, GIS,
archeology, anthropology, and geophysics. Information systems were developed to
gather information from this study for scholars to use. In addition, data that were devel-
oped from this project can be further utilized by related works in the fields of land-use
planning related to cultural management, tourism, etc.

Currently, the research is expanding to study the relationship between ancient and
near-present culture in the Greater Mekong Subregion (GMS) and the Malay Peninsula.

Ubon Rajathanee University
In recent years, DSS researchers from the Faculty of Agriculture at Ubon Rajathanee
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University have focused on three main fields: (1) Database development for local organ-
izations; (2) decision making and DSS development in local organizations, such as sus-
tainable agricultural production; and (3) systems simulation using intelligent systems
technology such as the agent-based simulation platform. The relevant concepts of the
main research fields are developed based on the needs of the community.

Recent research emphasizes extending DSS tools to local organizations at the pro-
vincial level to support planning, agricultural project improvement, and management.
Expanding DSS applications has become a key policy of provinces in lower Northeast
Thailand, which are engaged in accelerated rural development.

Thammasat University at Rangsit Center and Asian Institute of Technology
The collaborative project between the Department of Geography, Faculty of Liberal Arts,
Thammasat University, and the Remote Sensing and Geographic Information System
field of study at the School of Engineering and Technology, Asian Institute of Technology,
aims to assess the effects of climate variability (especially droughts or dry spells) on rice
production in rainfed environments and to develop a DSS tool that might help to properly
anticipate and adapt farming to maximize agricultural production.

Current research activity focuses on using DSS tools to support real-time/near-real-
time weather information in rainfed environments, early warning on rice disease (prob-
ability), and yield estimation, including suggestions on response and adaptation methods/
strategies for rice cropping under climate variables (based on the rice knowledge bank
and experts). The DSS tool developed is expected to be a crucial source of information
for stakeholders: farmers, agricultural officers/researchers, and policy makers/planners
at local and regional levels.

Department of Agriculture, Rice Department, and Land Development
Department of Ministry of Agriculture and Cooperatives

The team from the Department of Agriculture, Rice Department, and the Land Develop-
ment Department of the Ministry of Agriculture and Cooperatives consists of individual
researchers who have been participating in a series of training workshops on using crop
growth simulation models since the early 1990s. The team began its DSS research and
development in the early years of the twenty-first century and has been testing and
implementing DSS tools to study yield gaps of rice, cassava, sugar cane, and maize in
major growing areas of Thailand. Current research activities focus on conducting field
experiments to generate data for model testing and validation in major ecosystems in
Thailand.
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Naresuan University

Established as a regional university in the lower northern region of Thailand in 1990,
Naresuan University has developed a good reputation. DSS research activity was begun
there in 2001 by a team of researchers from the Faculty of Agriculture, Natural Resources,
and Environment. The research area focuses on applications of geo-informatic tech-
nologies and the development of spatial DSS tools for agricultural systems planning. The
recently developed spatial DSS tool “Rabeang Settakit” was devised to compile various
databases from local agencies in 12 provinces along Thailand’s East-West Economic
Corridor. As a spatial-based dialogue DSS tool, Rabeang Settakit is useful for policy plan-
ners, local administrators, and those who are involved in local policy and plan analysis or
local resource management aimed at rural economic development. This tool enables
users to generate scenarios of resource utilization, disaster risk management, and rural
socioeconomic development. It can display output information in both graphical map and
attribute forms at the village level or at the tambon administrative boundary. By using
Rabeang Settakit DSS tool, users can explore fields or alternatives that fit with defined
goals or decision criteria of a specified area.

Currently, the team is developing a DSS tool for establishing an index-based rice
crop insurance system using scientific, technological, and social approaches. Under the
collaboration of five organizations from the government and private sectors, the rice crop
insurance project covers 14 provinces of Thailand.

III Selected DSS Tools and Applications in Thailand

1.1 DSS for Natural Agricultural and Natural Resource Management at Provincial Level
Fig. 3 displays the basic structure and analysis window of the DSSARM shell, designed
to allow users at the provincial level to compile, store, and visualize spatial data sets from
various provincial agencies on one stand-alone platform. The shell integrates spatial and
attribute data of Chiang Mai and Lumphun Provinces in Northern Thailand, and provincial
officers have been trained in installing and applying the shell to communicate among
agencies. Currently the shell is in its second version and is being applied in other prov-
inces in Thailand—Lumphun Province in the North and Kalasin Province in the North-
east.

1.2 DSS for East-West Economic Corridor
Recently there has been an increase in the number of projects that cross provincial
boundaries. One example of such a project is the East-West Economic Corridor (Chada
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2011). The project team developed a database and display interface on the Internet
(http://www.map.nu.ac.th) for users to view various types of data (Fig. 4).

Users can view a total of 18 data layers: Administration, Collection points, Crops,
Disasters, Food security, Infrastructure, Meteorology, Places, Resources, Rice, Sheets,
SMEs, Topography, Tourism, Village Index, Wind, Water, and Water resources.

1.3 DSS for Living Angkor Road Project

The Living Angkor Road project, which is a collaborative project between Chulachomklao
Royal Military Academy, Thailand Fine Arts Department, Silpakorn University, APSARA
Authority Cambodia, and Prince of Songkla University, demonstrates the application of
geo-informatics technology, using a multidisciplinary approach, in cultural study—in this
case the study of Cambodia’s Royal Road from Angkor to Phimai (Surat and Shibayama
2009) (Fig. 5).

More information is available at http:/larp.crma.ac.th (Surat 2011).

1.4 DSS Tools for Studying Effects of Weather Patterns on Rainfed Rice Production Systems

In one study, two real-time weather observation systems were developed in a large
rainfed rice field in Ubonratchathani Province, Northeast Thailand, to provide crop-
growth-related parameters for model calibration, simulation, and validation. Actual
evapotranspiration (ETa) was estimated from a series of MODIS data using SEBAL
(Surface Energy Balance Algorithm for Land). A simulation using the RS-SWAP-GA
(Remote Sensing - Soil Water Atmosphere Plant - Genetic Algorithm) method was devel-
oped to estimate the spatial and temporal variations of soil moisture and yield in the study
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area under different dry spell scenarios. Although the analysis revealed the advantage
of remote sensing data at the provincial level, cloud contamination during the cropping
season imposed limitations on the quantity and accuracy of data. The approach requires
a minimum of 15 per cent of remote sensing data in a year to calibrate a crop simulation
model. More information and details can be found at http://203.159.10.20/weather/TRF
Drought/Home.php (Honda 2011).

L5 DSS for Assessing Impact of Climate Change on Crop Production Systems
The CropDSS shell was developed to link the DSSAT4.5 (Decision Support System for
Agrotechnology Transfer version 4.5) crop growth simulation models (Hoogenboom et
al. 2003; Jones et al. 2003) with future climate scenarios from the ECHAM4 Global
Climate Model for Thailand (Attachai 2009a). The CropDSS shell allows users to link
four spatial databases—administrative, crop planted areas, soil boundary, and climate grid
maps—with DSSAT4.5 models. The crop models that have been extensively tested in
Thailand require a minimum data set of climate data such as solar radiation, temperature,
rainfall, soil profile characteristics, crop genetics characteristics, and crop management.
Users may use the CropDSS program to study the impact of climate change on agricul-
tural systems in an integral approach, for instance, the impact on rice production in
Thailand (Fig. 6).

The CropDSS program has been used to assess the impact of climate change on the
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rice (Chitnucha and Attachai 2009), cassava, sugar cane, and maize (Somchai ef al. 2009)
production systems in Thailand, using ECHAM4 SRES A2 and B2. As aresult, a change
in policy planning for climate change adaptation under the direction of the National Eco-
nomic and Social Development Board NESDB) was to use CropDSS to assess the impact
of climate change on four major crops in Thailand: rice, cassava, sugar cane, and maize.

IV Future Prospects

The future prospects of TRF-DSS in regional agricultural and natural resource research
depend on demand and supply of DSS tools by various users and researchers, which may
include both private and public sector organizations dealing with local and regional issues.
TRF has supported TRF-DSS for eight years to demonstrate that DSS tools can be
developed provided the demand exists. However, TRF-DSS is a flexible network of
researchers with common research interests, a DSS framework, and funding to generate
results. Demand from other agencies, both private and public, is the key to future activ-
ities and contributions of TRF-DSS for Thailand and Southeast Asia. The challenge is to
build bridges between these emerging research communities and well-established
research in developed countries as well as the private sector (Brimble and Doner 2007).
This challenge may be met by establishing a well-structured and well-organized DSS
research infrastructure in Thailand as a platform to create and maintain a critical mass of
research supplies.

Thailand will benefit tremendously from regional collaboration, especially in South-
east Asia. Collaborative DSS research projects will help solve local as well as regional
agricultural issues and natural resource management problems. Thailand enjoys a world-
wide market for agricultural exports. However, with the changing global environment
and various regional economic agreements, DSS tools have the potential to help Thailand
build a collaborative platform in the region.

V Conclusion

This paper carries an introduction to the DSS (Decision Support System), which is an
area informatics approach in area studies, and the research network complex based on
DSS’s application in Thailand. The paper focuses on the TRF-DSS research and develop-
ment network, consisting of 12 universities, two line agencies in Thailand, and a line
agency in Cambodia during 2002-10. The development of DSS tools for agricultural and
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natural resource management was independently started in Thailand during the early
1990s by research units in various universities. The TRF-DSS research and development
network was established in 2002 to provide a network platform and financial support for
DSS research, development, and implementation. It has proven effective in promoting
DSS research and development, having built a strong record of research achievement.
The network combines the power of digital networking with the collaborative facilitation
offered by peer-support communities, to support decisions on sustainable agricultural
and natural resource management in Thailand. Furthermore, it has created synergies
among groups and information exchange among the disciplines of agricultural and natural
resource sciences, and information science.

Although DSS users in various agencies, both public and private, can implement the
tools to address issues in agricultural and natural resource management, the effective-
ness of DSS depends less on the technical or theoretical aspects of the tools themselves
than on the institutional and socio-political environment that determines the issues and
the resources available (Matthews et al. 2008).

DSS tools have led to cooperation and co-learning with other disciplines and agen-
cies, and there is now a feeling among researchers and DSS users in Thailand that there
is a need to reinforce their integration with agricultural and natural sciences, using the
TRF-DSS research framework. Furthermore, advances in DSS research have clearly
identified some research questions in the various fields in which networking and col-
laboration can contribute to the more sustainable development of agricultural systems
and natural resource management. The establishment of TRF-DSS can also contribute
to defining the integral role of research conducted by agricultural and natural resource
scientists within the interdisciplinary framework of DSS, based on the need to address
the sustainability of production systems under various climate change scenarios. Such
research may lead to poverty reduction and improvement of food security levels.

Some of the lessons learned during the implementation of TRF-DSS are as follows.
DSS tools are a decision support system, not a decision-making system. A funding com-
mitment is required to effectively support research teams to collectively develop and
implement DSS tools for various users, with a wide array of issues related to agriculture
and natural resources. It is important to involve users in DSS development and testing
at a very early stage of a research project. Funding is only one factor in a successful DSS
research project; bureaucratic rules and developing collaborative agreements with other
agencies are also important factors for project leaders to consider during the course of
the project. Successful DSS implementation also depends on training and documentation
to the end users. Training sessions can be carried out in the form of workshops to expose
users to various DSS components, functions, and limitations. Finally, networking of
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research teams, funding agencies, and users in agricultural systems and natural resource
management provides a platform for communication based on the same data sets. Lessons
learned from the TRF-DSS network may be applied to other issues in Thailand and
elsewhere, for example the application and implementation of area informatics to improve
an understanding of the relationships between urban and rural communities (Shibayama
2009). The discussed research and development network platform and its results have
the potential to provide a strong base for implementing various research area studies
agenda to understand the interrelationships between physical environments and resources
and suggest a Best Management Practice in the Southeast Asian region.
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