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Thesis Title Land use change effect on coastal erosion in Phuket province
Author Miss Jiraporn Kongwongjan
Major Program Technology and Environmental Management
Academic 2012
ABSTRACT

Land use change is the main factor of coastal erosion. Phuket is a province in
Thailand which supports land use on tourism sectors in the area. Tourism sector causes urban and
built-up expansions and increasing risk of coastal erosion. The aims of this study were to detect
around coastal areas, to monitor shoreline change and to investigate relationship of land use change
effect on coastal erosion in Phuket Province during 2003, 2005, 2007, 2009 and 2011 using Remote
Sensing and Geographic Information System during 2003, 2005, 2007, 2009 and 2011. Eight land use
classes including urban and built-up, agriculture, forest, mangrove forest, agriculture, aquaculture,
water body, beach and others were classified using Support Vector Machines (SVMs) technique.
During the study period, mangrove forest and built-up area were increasing. Conversely, forest,
aquaculture and beach areas were decreasing. Built-up area was the most increasing change in 2009
which had area as 109 km’ (60.29% to 2003 portion). Beach area was the most decreasing land use
change in 2009 which had area as 6 km” in 2009 (-80% to 2003 portion). The most coastal erosion
occurred during 2009-2011. The erosion rate in Naiyang, Kamala, Patong, Karon, Kata, Katanoi,
Naiharn and Rawai were 7.90, 13.70, 13.21, 4.72, 11.33, 6.73, 11.63 and 4.75 m./year, respectively.
The result showed that increasing of built-up areca was related to increasing of coastal erosion
significantly at 95% confidence level. The analytical results can be used utilized for managing and

monitoring and planning of the coastal area in the future.

Keywords: Land use change, Coastal erosion, Remote Sensing, Geographic Information System
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Transformed Normalized Difference Vegetation Index

Transformed Soil Adjusted Vegetation Index
Thermal Mapping

Universal Transverse Mercator

Vegetation indices

Multispectral
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Modified soil adjusted vegetation
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(2*NIR+1-sqrt((2*NIR+1)"2)-

(8*(NIR-RED))))/2

(Chehbouni, et al.
1994)

Normalized Difference Vegetation

Index (NDVI)
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(Rouse, et al. 1974)
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(Tucker, 1979)
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@ Patong Beach 5 Patong Beach

© SUGISTDA 2004

5N P :
Pre : IKONOS Natural Color Image 24 January 2004 Post : IKONOS Natural Color Image 29 December 2004
Pre and Post IKONOS images indicate damage of buildings, beach, coastline
and roads at South of Patong Beach, Kathu district , Phuket province.
(Yellow boundary) Affected area from Tsunami impact on 26 December 2004
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Karon Beach Karon Beach
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Pre : IKONOS Natural Color Image 24 January 2004 Post : IKONOS Natural Color Image 29 December 2004

Pre and Post IKONOS images indicate damage of beach, shoreline and
reservoir at Karon Beach, Mueang Phuket district , Phuket province.
= shoreline on Jan 30, 2004 Yellow = shoreline on Dec 29, 2004
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ANANNANGATIVITU 1 W.A. 2546 Ap MWNIUUNAIY NIND18A1UNIY LANDSAT 7 5NN
AMNANNIT SVM 1az NDVI 1¥@1 Overall Accuracy MINU 99.82% Kappa Coefficient ALY
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MIMANUINT 9 Confusion Matrix: ASTER 1/ w.¢1. 2548

Classifier Overall Accuracy Kappa Coefficient
AS2548+SVM+RVI 98.18% 0.97
AS2548+SVM+SAVI 98.17% 0.97
AS2548+SVM+TNDVI 98.18% 0.97
AS2548+SVM+TVI 98.18% 0.97
AS2548+SVM+MSAVI 98.18% 0.97
AS2548+SVM+NDVI 98.17% 0.97
AS2548+SVM+PVI 98.17% 0.97
AS2548+SVM+PCA 98.18% 0.97
AS2548+SVM+RDVI 98.18% 0.97
AS2548+SVM 98.18% 0.97
AS2548+RVI 98.20% 0.97
AS2548+SAVI 98.20% 0.97
AS2548+TNDVI 98.23% 0.97
AS2548+TVI 98.18% 0.97
AS2548+MSAVI 98.25% 0.97
AS2548+NDVI 98.23% 0.97
AS2548+PVI 98.13% 0.97
AS2548+PCA 98.15% 0.97
AS2548+RDVI 98.23% 0.97
AS2548 98.18% 0.97
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MSAVI @1 Overall Accuracy N 98.25% Kappa Coefficient N 0.9740



M3 IMANUINA 10 Confusion Matrix: SPOT 5 1] .71, 2550
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Classifier Overall Accuracy Kappa Coefficient
SP2550+SVM+RVI 98.49% 0.98
SP2550+SVM+SAVI 98.49% 0.98
SP2550+SVM+TNDVI 98.50% 0.98
SP2550+SVM+TVI 98.50% 0.98
SP2550+SVM+MSAVI 98.50% 0.98
SP2550+SVM+NDVI 98.40% 0.98
SP2550+SVM+PVI 98.50% 0.98
SP2550+SVM+RDVI 98.50% 0.98
SP2550+SVM-+PCA 98.50% 0.98
SP2550+SVM 95.84% 0.98
SP2550+RVI 98.49% 0.98
SP2550+SAVI 98.49% 0.98
SP2550+TNDVI 98.45% 0.98
SP2550+TVI 98.46% 0.98
SP2550+MSAVI 98.48% 0.98
SP2550+NDVI 98.50% 0.98
SP2550+PVI 98.43% 0.98
SP2550+RDVI 98.53% 0.98
SP2550+PCA 98.54% 0.98
SP2550 98.44% 0.98
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Overall Accuracy N 98.54% Kappa Coefficient MY 0.98



MINMANUINT 11 Confusion Matrix: THOES 1 W.¢1. 2552

115

Classifier Overall Accuracy Kappa Coefficient
TH 2552 +SVM+RVI 96.65% 0.95
TH 2552 +SVM+SAVI 96.49% 0.95
TH 2552 +SVM+TNDVI 96.57% 0.95
TH 2552 +SVM+TVI 96.57% 0.95
TH 2552 +SVM+MSAVI 96.67% 0.95
TH 2552 +SVM+NDVI 96.57% 0.95
TH 2552 +SVM+PVI 96.57% 0.95
TH 2552 +SVM+RDVI 96.58% 0.95
TH 2552 +SVM+PCA 96.57% 0.95
TH 2552 +SVM 96.56% 0.95
TH 2552 +RVI 96.64% 0.95
TH 2552 +SAVI 96.62% 0.95
TH 2552 +TNDVI 96.55% 0.95
TH 2552 +TVI 96.53% 0.95
TH 2552 +MSAVI 96.55% 0.95
TH 2552 +NDVI 96.62% 0.95
TH 2552 +PVI 96.57% 0.95
TH 2552 +RDVI 96.55% 0.95
TH 2552 +PCA 96.57% 0.95
TH 2552 96.57% 0.95
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AMNATTNNANUINN 11 LLﬁﬂQiﬁLﬂH?TﬂTWﬂ]’lﬂEDTﬂfﬂiﬁ]TLLuﬂﬂllﬁﬂﬁﬂTﬂ'}TNQﬂ@@Qﬂ
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MSAVI @1 Overall Accuracy N 96.67% Kappa Coefficient N 0.95
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MIWMANUING 12 Confusion Matrix: THOES 1 .71, 2554

Classifier Overall Accuracy Kappa Coefficient
TH2554+SVM+RVI 97.73% 0.97
TH2554+SVM+SAVI 97.73% 0.97
TH2554+SVM+TNDVI 97.73% 0.97
TH2554+SVM+TVI 97.73% 0.97
TH2554+SVM-+MSAVI 97.73% 0.97
TH2554+SVM+NDVI 97.73% 0.97
TH2554+SVM+PVI 97.73% 0.97
TH2554+SVM-+RDVI 97.72% 0.97
TH2554+SVM+PCA 97.76% 0.97
TH2554+SVM 97.74% 0.97
TH2554+RVI 97.75% 0.97
TH2554+SAVI 97.77% 0.97
TH2554+TNDVI 97.78% 0.97
TH2554+TVI 97.78% 0.97
TH2554+MSAVI 97.72% 0.97
TH2554+NDVI 97.77% 0.97
TH2554+PVI 97.74% 0.97
TH25541+RDVI 97.71% 0.97
TH2554+PCA 97.94% 0.97
TH2554 97.73% 0.97
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CA 1¥if1 Overall Accuracy N 97.94% Kappa Coefficient MY 0.97
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