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Executive Summary

Strategic planning in agriculture and natural resource management involve
decision making processes which are multidimensional in nature. To facilitate decision
makers and stake holders in these situations, tools for multicriteria analyses are needed.
This research project aims to develop a system that utilize the capability of Multicriteria
Decision Analysis (MCDA) and Geographic Information System (GIS) to support the
effective decision analyses which are based on spatial data.

Two application software were developed for this purpose. The “Ror Tor Sor’ or
“collective decision” was designed to facilitate general decision making process while
“MCDA-GIS” was intended to use for the situation in which spatial data serve as criteria
and alternatives in decision making process. The later often involves large amount of
alternatives and requires repeated steps of analyses until the results are agreeable
among those involve in the decision. Normally, this process is time consumed and error
prone in data preparation and analysis if it is conducted in GIS package that does not
provide MCDA capability.

Ror Tor Sor was developed using Visual Basic to facilitate decision makers to
participate in defining a decision framework consisting of objective, criteria, sub-criteria
and alternatives. The program employs Analytic Hierarchy Process (AHP) and Fuzzy
AHP as main procedures to compare different criteria and alternatives and compute
their relative weight of importance.  This has been achieved through graphic user
interfaces in Thai in every steps of the procedure from constructing a decision
framework, pair-wise comparison technique, and ranking alternatives to sensitivity
analysis of the results.

The MCDA-GIS was also developed to utilize programming objects from ArcGIS
to accomplish necessary steps in MCDA and its graphic user interface is in Thai. The
program was designed to handle spatial data in either vector or raster formats. A user
may define objective, criteria and their weights within MCDA-GIS or imported them from
Ror Tor Sor. Mapping units are considered to be alternatives in MCDA and may be built
within the program by spatial analysis of the defined criteria and constraints.

Standardization of the criterion maps are achieved by selecting appropriate functions
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from a set of models provided by the program. The standardization of criteria is
necessary to avoid differences in scale of measurement and range of values among the
criterion maps. Two commonly used decision rules, Simple Additive Weighting (SAW)
and Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) are
provided for combining criteria and compute overall relative weights of importance for
alternatives. The program also makes a tool available for verifying criteria, standardized
criteria and the results of the decision as maps.

In order to test the flexibility and performance of the programs, four case studies
have been conducted. For general MCDA, one case study applied Ror Tor Sor for
ranking websites, another case study supported organic vegetable growers to select the
suitable vegetables for rainy and cool seasons. The other case studies utilized MCDA-
GIS in land evaluation and site suitability for fish culture in the paddy land.

The results from the case studies indicate that Ror Tor Sor and MCDA-GIS could
be useful tools for supporting decision in situations of diverse stake holders, type of
alternatives, availability of data, decision rules, and type of spatial data. Originally, Ror
Tor Sor was designed to be part of MCDA-GIS but the demand for using it in non-spatial
data environment convince us to release this program independently from MCDA-GIS
which requires ArcGIS to run it, this would be an unnecessarily burden for general
users. The Ror Tor Sor user interface in Thai has proved that ranking alternatives using
AHP may be achieved by participation of experienced organic vegetable growers who
collectively define decision framework and select the most suitable vegetables
according to their objective and criteria.

Two case studies that were used to test the application of MCDA-GIS also
illustrated that the program could conveniently handle target areas at the watershed and
provincial levels. Decision making at this level are totally different from the above case
studies because the number of alternatives depend on the amount of mapping units
used for evaluation. The numbers are generally too many for pair-wise comparison as
done in non-spatial data cases and criterion maps must be standardized before
decision rules could be applied. The application of MCDA-GIS for land evaluation of
rice, corn and longan in the Upper Ping watershed covers the areas of 25,203 sg. km.

This case study used vector data and SAW as decision rule, the resulting suitability
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index map is more meaningful than the existing land suitability map because it provide
continuous index that can be easily used for estimating crop yield and economic land
suitability providing the cost of inputs and price of crop produces. MCDA-GIS can work
with raster data as illustrated in the site suitability case study in Chiang Rai province for
culturing fish in the paddy. The case study employed the TOPSIS method as the
decision rule.

MCDA-GIS may be used in other situations that require spatial data as criteria
such as site selection for other specific purposes, watershed prioritization, agricultural
zoning, natural hazard and environmental vulnerability map, etc. The flexibility in adding
and removal of criteria, constraint and parameters of the models used for
standardization of the criterion maps also facilitate testing the impacts of different
scenarios on priority ranking of alternatives. This will lead to more effective decision

plans for the future.

meiRwITUU ATz UURatenaninaideiuiiie [l ussuuaivagunisangule 6



