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KRITTAWAT BOONCHOO : GEOSPATIAL MODELS FOR LAND USE
AND LAND COVER PREDICTION AND DEFORESTATION
VULNERABILITY ANALYSIS IN PHUKET ISLAND, THAILAND. THESIS

ADVISOR : ASSOC. PROF. SUWIT ONGSOMWANG, Dr. rer. Nat. 319 PP.

LAND USE AND LAND COVER PREDICTION / DEFORESTATION

VULNERABILITY ANALYSIS / GEOSPATIAL MODEL AND METHOD

Geospatial modelling plays important role to predict land use and land cover
(LULC) data and their results can further applied in various aspects such as land use
planning and management, deforestation vulnerability analysis for forest conservation
and protection. Objectives of the study are (1) to assess LULC change in Phuket Island
and its protected forest areas; (2) to identify an optimal geospatial model for LULC
prediction; (3) to examine an optimize geospatial method for deforestation vulnerability
analysis; and (4) to identify deforestation hotspot and allocate forest protection units
for protected forest areas. Main components of research methodology consisted of
LULC extraction and LULC change evaluation; LULC prediction with optimum
geospatial model; deforestation vulnerability analysis with optimum geospatial method;
and deforestation hotspot and forest protection unit allocation.

As results, forest areas in 1995, 2002 and 2014 of 8 protected forest areas
included Sirinath marine national park (MNP), Khao Bang Khanun, Khao Kamala
Khao Nak Keod, Khlong Tha Maphrao, Khlong Para, Khlong Tajin and Khlong Khopee
national reserved forest (NRF) areas had continuously decreased due to increasing of

urban and built-up area, orchard and perennial trees and aquaculture areas. Meanwhile



v

the forest areas of 7 protected forest areas included Khao Phra Thaeo Wildlife
Conservation Development and Extension Center (WCDEC), Khao Mai Kaew, Khao
Sam Liam NRF, Khao Tosae, Khlong U-Tapao, Khlong Bangrong, Khlong Tarau
NRFs were rather stable.

Based on LULC prediction in 2026 of 15 protected forest areas using an
optimum geospatial model (CLUE-S model and CA-Markov model), annual highest
and lowest predictive deforestation rate occurred in Khao Kamala NRF and Khong
Tarau NRF, respectively. According to deforestation vulnerability analysis using
Frequency Ratio method, there were 7 protected forest area with low risk of
deforestation while there were 8 protected forest area with high risk of deforestation.
Furthermore, in case of deforestation hotspot allocation, there were no deforestation
hotspot presented in three protected forest areas included Khao Sam Liam, Khao Tosae
and Khlong Tarau NRFs. On contrary, some number of deforestation hotspots
presented in 12 protected forest areas. Particularly, Khao Kamala NRF had the highest
deforestation hotspot of 229 points. Meanwhile, in case of forest protection unit
allocation, there were five protected forest areas included Khao Nak Keod, Khao
Kamala, Khlong Tajin, Khlong Para and Khlong U-Tapao NRFs required to establish
forest protection area with number of 20, 15, 6, 2 and 1 units, respectively.

In conclusion, it appears that integration of geospatial model for LULC
prediction and geospatial method for deforestation vulnerability analysis can be used

as an efficiently tools for deforestation hotspot and forest protection units allocation.
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