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Abstract

Phuket, a province located in Andaman coast, was damaged from Tsunami in 2004. Since then,
several Phuket coastal areas have been announced to be risky areas from Tsunami. However, data of Tsunami
susceptibility areas used in local government offices was not up to date. This research aims to analyse
Tsunami susceptibility areas using analytical hierarchy process and geographic information system. Five
spatial data, i.e., coastal proximity, slope, landforms, wave barrier and elevation, related to Tsunami
susceptibility areas were analyse. Subsequently, the obtained data were compared to the Tsunami data used
in local government offices. The obtained data were then correlated to land use data, which were classified
into five types, i.e., forest area, agricultural area, water area, residential area and other uses area. The results
showed that areas in Phuket Province were mostly Tsunami non- susceptibility areas (280.25 km2). Low,
intermediate and high Tsunami susceptibility areas were in a size of 124.40 km2, 77.20 km2 and 46.78 km2,
respectively. The analysed data also revealed that all Tsunami damaged areas in 2004 were associated with
high Tsunami susceptibility areas. When compared to land use data, residential area was located in high-
susceptibility areas, with an area sizes 17.86 km2 (40.40% of high-susceptibility area), whereas forest, water
and agricultural area covered 34.61%, 11.94% and 10.43% of the high-susceptibility area, respectivily.
Nevertheless, government and related offices can use the analysed data from this research to develop

planning management system and disaster prevention and mitigation system.

Keyword : Geographic Information System: GIS ; Analytical Hierarchy Process: AHP ; Tsunami ;land use

*Corresponding author. E-mail : thongchai.s@phuket.psu.ac.th
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Table 1 Information of factor

Factor acquisition Resolution source

year (area)
Elevation 2007 30m The National Aeronautics and Space Administration (NASA)
Slope 2007 30m The National Aeronautics and Space Administration (NASA)
Coastal Proximity 2020 30m Department of Provincial Administration
Wave barrier 2018 30m Land Development Department
Landforms 2007 30m Department of Mineral Resources
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Table 3 Score and weight of each factor from the specialist

Factor Sub-division Score Weight Factor Sub-division Score Weight
classes of factor classes of factor

1.Elevation <5m 4 0.11 4. Wave Non barrier 4 0.17
5-10 m 3 barrier Human building area 3
10-15m 2 Mangroves area 2
>15m 1 Forests area 1

2. Slope <10% 4 0.21 5.Landforms  Sand beach 4 0.18
10-20% 3 Coastal plain 3
20-30% 2 Plateaus 2
> 30% 1 Upland and ridges 1

3. Coastal <500 m 4 0.33

Proximity 500-1,000 m 3
1,000-1,500 m 2
>1,500m 1

1311



MIANIINENANARTYINT TN 28 (AULN 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNANNIRE

NANI5AAE

I 2 ]
o © a

1. uansuzeNTayad 15 R3IAT 1 UAZ ARV UAWA NI ENAWIN

D]
1 -9

a 2 o a dy aa 4 o dy dldl a dl =2 a
mﬂmﬂmammﬂ@ﬁ%ﬂmeuwmLmﬂuiﬂ\mu‘ﬂfammmwumﬂ TUNANTENUIINNITINAAFUALUIN

'
2 eal o

5 ffade Mutiviasdudeyaniminasinldinanaliluduneuntsdnwizendeya In1siinusartiminuas Az L
o a prp ¥ o o o a [% al' = yd‘d [
annszuunisAndulandnisliAtseauaNd1AnyaInnsdssiiuaefidea 1 vsenuaAa1NFann
NIUNINEINTBTE 3 YU HAAINNNTLILTULAZARRALANANATY TASUARZ N IR N LAz AN LA TAdE
ANNNIELIUNNTIATIZLLLAIALTY THNaN1s3A T lulsaziTadauansfs Table 3 HalliansATuauA CR
\WangagaLAT iNIAINNaBumsuANaNRaNNaiuaneg 151 CR Wity 0.08 dsdaduiluAfaeniy

lfgwFuanuauilase 5 fade danrfesriurannis1a4 Saaty (1980) NN1MuAI1ATHAT CR LA 0.1

g 421000 428000 435000 42000 49000 8

: Table 4 The Tsunami susceptibility area in each

level

900000
n
z
00000

Susceptibility level Area Percentage

‘ — 2
W %‘ k (km”)

[ Non susceptibility 280.25 53.01
)
Lagend Low 124.40 23.54
2 Non 2
H : - ol Moderate 77.20 14.60
(: F [ Moderate ngh 46.78 8.85
I v

870000

360000

SN

Figure 4 Tsunami susceptibility map of Phuket Province
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Figure 5 Spatial comparison between the destructive area from the 2004 Tsunami disasters (black zone)

and the high susceptibility area derived using AHP analysis (red zone), in the ten beaches where

got destructive.
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Table 5 The result of spatial relationship between the destructive area and the high susceptibility area from

figure 5.
Mai- Nai- Bang- Nai- Kamala Patong Karone Ra- Kata Sai-
kaow han taow yang beach beach beach  wai beach kaew
beach beach beach beach beach beach
Relation area / 1.40/ 0.06/ 2.96/ 0.95/ 0.86/ 1.60/ 0.49/ 0.21/ 042/ 0.72/
High susceptibility g 57 0.27 5.44 1.82 1.35 3.09 1.55 0.45 145  3.81
area (km?)
Percentage 15.10 22.51 54.38 52.29 63.50 51.75 31.68 46.56 28.95 18.90
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Table 6 The result of spatial relationship between land use and tsunami susceptibility area.

Number Susceptibility level Class of land use Area (km?) Percentage

1 Non susceptibility Forest area uses 95.618 34.12
Agricultural uses 93.149 33.24

Water uses 2.989 1.07

Residential uses 73.074 26.07

Other uses 15.424 5.50

2 Low Forest area uses 29.079 28.58
Agricultural uses 37.184 38.93

Water uses 3.132 2.52

Residential uses 4.844 29.62

Other uses 0.439 0.35

3 Moderate Forest area uses 30.697 39.76
Agricultural uses 15.148 19.62

Water uses 3.706 4.80

Residential uses 27.100 35.10

Other uses 0.553 0.72

4 High Forest area uses 15.298 34.61
Agricultural uses 4.611 10.43

Water uses 5.276 11.94

Residential uses 17.860 40.40

Other uses 1.158 2.62
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