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YAOWARET JANTAKAT : PREDICTION OF FOREST TYPE
DISTRIBUTION USING ECOLOGICAL MODELING IN PING BASIN,
THAILAND. THESIS ADVISOR : ASST. PROF. SUWIT

ONGSOMWANG, Dr. rer. Nat. 230 PP.

PREDICTION OF FOREST TYPE/ ECOLOGICAL MODELING/ FACTOR ANALYSIS/

ECOLOGICAL NICHE FACOR ANALYSIS (ENFA) /PING BASIN

The main objectives of the study are to identify and evaluate physical factors
for forest type distribution using factor analysis and to develop forest ecological
model for predicting forest type distribution using ENFA. In this study, 13 watersheds
of upper Ping Basin in Northern Thailand were selected as the study area based on the
forest inventory data 2007 of DNP that were divided into 2 datasets: one dataset for
modeling and another dataset for validating. Additionally, physical data were used for
ecological modeling and include climate (rainfall and temperature), topography, soil
and geology. Herein, rainfall and temperature data from TMD were used to generate
19 bio-climatic variables with BIOCLIM model and 10 of them were selected for
forest ecological modeling. Topographic data including elevation, slope and aspect
were extracted from DEM while slope complex area of soil group data of LDD was
further classified based on characteristics of geological formation from DMR.

For identification and evaluation of physical factors for forest type distribution
using factor analysis, it was found that the highest cumulative variance of variables
including 10 climatic data, 3 topographic data, and 1 soil data was dry dipterocarp

forest (95.35%) while moist and dry evergreen forest provided the lowest cumulative
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variance of variables (90.18%). These physical variables were used to predict forest
type distribution using ENFA model. The results showed the best forest habitat
suitability index of each forest type composed of the same physical variables: mean
annually temperature, mean monthly maximum temperature, mean monthly minimum
temperature, and elevation. After that, the best forest habitat suitability indices from
each forest type were firstly reclassified into three classes (low, moderate and high)
using natural break method. Then, they were combined together using an assigned
unique coding and addition operation of GIS spatial analysis for generating forest type
distribution map. As a result, forest type distribution map included mixed deciduous
forest (15.31%), dry dipterocarp forest (32.81%), deciduous ecotone (14.35%),
coniferous forest (1.63%), moist and dry evergreen forest (1.29%), hill evergreen
forest (1.21%), evergreen ecotone (16.32%), deciduous and evergreen ecotone
(9.02%), and unsuitable forest area (8.06%). In addition, it was found that overall
accuracy and kappa hat coefficient of agreement of forest type distribution map were
75.78% and 68.76%, respectively. In the meantime, overall accuracy of fuzzy
accuracy assessment based on fuzzy logical rule was 97.66%.

In conclusion, it appears that physical factors include mean annual
temperature, mean monthly maximum temperature, mean monthly minimum
temperature, and elevation can be effectively used to create forest type distribution
map using ENFA. The obtained output can be used for rehabilitation of forest

resource to fit with climate and terrain of forest ecology.
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