CHAPTER Il
POTENTIAL SITE SELECTION

Geographic Information System Definiti

Geographic infor em (@ystem of computer hardware and

software designed to collect, d nal volume of spatially referenced data

and associated attributes
Geographic Information

GIS can be desCri i ] r_lf nal characteristics. The functional
components of GIS can be : rapirom and Chantaprab, 1994) :
user interface, system/dat ;f 7 ; abase creation/data entry, data
manipulation and analysis, and dlspjmd;gri [ ion.

1. User mteﬁoe is the human QM with the database and GIS

application modules. user interface _ pabilities that simplify and

organize the interaction @ween the |

Database fanagement provides the environment within GIS function

— 'Thﬁ%g ggmj NI B BlSing sysem of the host

computer.
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electronic ‘environment of GIS. A GIS database is often conceptualized as a series of
thematic categories or layers of information. These layers contain information from aerial
photography, satellite data, conventional maps and others sources. Data entry is the process
of loading data into a GIS database. A data base may be created by digitizing or scanning.
Generally, two types of data collected are geographic and accompanying feature attribute
data. Geographic information is usually digitized from existing maps or images. Attributes

identify the feature represent in the form of numeric or textual information.
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4. Data manipulation and analysis are combining data from multiple spatial data
categories and performing analytical statistical, measurement and other operation on the GIS
data sets to transform the data into information suitable for a given application.

5. Display and product generation are the presentation and production of the GIS

analysis result.

Geographic Information System “‘ I///
Tourism develo umﬂ) a e occurrence relates to human’s
upport the decision making with a

decision. Geographic iV ml (G K o . .
powerful set of tools for the | alysis of spatial information. The objective
= )

of deplaying GIS in thi

criteria of the developm

housing sites using multicriteria

foi grban planning.

Carver (1991Dused GIS and multicriteria evaluation technique to search for

suitable sites fc:rﬁire dlaéj’smof radioactive ‘Waste in UK. He concluded that GIS and

multicriteria techni uu ’ra m&tmt@fw{»ﬂ@ Q’niovide the user with the

means to evaluate various alternatives’on the basis of multiple and gonflicting criteria and
e WIAINTU AR INYA Y

‘Aksornkit et al. (1994) reported the GIS is useful for site selection for tourism in
Pang-nga. This study used Potential Surface Analysis (PSA) technique to analysis and
overlaid these factors. The emphasized factors were physical and environmental factors.
The output provided the potential area for three types of tourism, namely, historical or

cultural tourism site, passive tourism site, and active tourism site.
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Potential Site Selection Methodology

The aim of this study is to determine impacts of tourism area expansion on Ko
Samui/Surat-thani coastal area. The meaning of tourism area in this study refers to resorts,
hotels, restaurants, cafeteria and other tourism service area. For coastal/marine tourism,

beaches and gulfs area are the most attractive places for develop to tourism site (TISTR,

1988). The others types of tourism ultural places, are the less attractive for

develop to resorts area becausesth and forth tourism.

3. Conservatlve beach preserve the natural and environment. There

are Ka Ki Bay, ﬁﬁ mgﬂ_ m 'ﬁ”Wﬂﬂ‘ﬂ"‘j
e TR AT

- beach distance

- road distance

- slope gradients

- legal status followed as development master plan, namely, forest area, and

original community area which were excluded from the analysis.



These factors were selected and listed by importance order (TISTR, 1988 and

Aksornkit, 1994) for coastal tourism development.

Materials and equipment

several software and equipment.

Data derivation were done by si'v

1. ARC/INFO. software w eve W'ESRI company, USA. This software
.J
was used for data capture W @on making analysis.

2. IDRISI. softwar ) y Clark.L niversity, USA. This software was
used for data analysis.

3. Calcom D ta capture with ARC/INFO.
4. 1:50,000 nd published by the Defense
Mapping Agency Topogra # _ . i cooperation with the Royal Thai

Survey Department. The st ' g§ n " 8" 4928 || sheet , L7017 series and 2-

Identifying cr@ia car conﬂering site characteristics and

situation conditions. Site cparactenstlcs refer to surface and near surface qualities the land

must possess foﬁﬂtﬁte'}tw Eﬂﬁw Sﬁ}:ﬂa%nstlc might include such

factor as the slopg| of land, land cover type and other criteria that are derived from the

e Ry e
surroundﬂz m aracteristics and
situation conditions for tourism area. These considerations suggested that the following

factors included in the analysis.



1. Beach Distance

The distance from beach was an important factor for coastal tourism because of
the attractive for tourists. Most resorts situated near the beach would be quite advantageous.

This factor derived from 1988 land use image that was classified from TM data in

previous chapter. Classified image was reclassified to beach Boolean image. Boolean
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Figure 3.1 The Fﬁcﬁsj of iel'hh distance factorgeneration diagram
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2. Road Distance & . 'Y
&%@@ﬂnﬂr@m %%oﬂrft}%eﬁﬁsacﬂ Because of the
accessibili& to tourism area depénd on th-e road distance. The iouriém place that exist near
the road would have the potential for development.
To obtained this factor, digitized into a vector form from the 1:50,000
topographical map of the study area by ARC/INFO software and registered to the UTM
reference. The vector data were transformed into raster form by IDRISI software (Figure

3.2).



1:50,000
Topographical map
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3. Slope Gradients
Most tourism areas development would find appropriate slope. Steeper slopes
increase construction costs and risk for erosion. So slope selection for tourism area is

suggested to be these slopes having less than 8% (Aksornkit, 1994).
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This data derived by digitized contour lines from 1:50,000 topographical map by
ARC/INFO in vector form. The contour lines were interpolated to altitude map by SURFER
program. This altitude map was generated the slope gradients by IDRISI program

(Figure 3.3).
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Slope gradient map

Figure 3.3 The process of slope gradients generation diagram
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Plate 3.2 Contour line of Ko Samui



4. Beach Constraints

Beach development for tourism area should have the distance from beach at
lease 50 meters. So the boundaries within 50 meters area was the constraints that no
development can be considered (TISTR, 1988).

This map can be obtained by reclassifying the beach distance to the Boolean

image by IDRISI program. The area that have distance less than 50 metered from the beach

> by RECLASS

Auti Tmerthenns
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Figure 3.4 The process of beach constraint generation diagram



5. Forest Constraints

Area of forest should be no development because the forest area is the
preservation area. So forest area was the constraints for the tourism development.

To generate this factor can be produce by the same method of beach constraints

which used 1988 land use image for the raw image.

6. Original Community Cons: //
N |
Ko Samui has original »@e tourism development.  Original

community was excluded i

unity is the urban characteristic
area like the tourism area in ential site selection process was not
included the original communi ‘

This data ca ical map by ARC/INFO in the

vector form. Then conv

s
-; g 'lul"'. &

The factors \

a suitability or potenti ap.
y or p fﬂ" P

1. Standardizati%n
-

o

Beforﬂdﬂaﬂrﬂanwrﬁ ﬂ?ﬂyﬂﬂaﬂﬁe standardized because

of the different vles. his mean that the worst criterion score will always have a

N WY 1101l 11015

2. Weights

Weights or criterion priorities refers to specify the importance of individual factors
relate to the others included in the evaluation. The development of weights technique for this
study was used pairwise comparison which in the context of decision making process known

as the Analytical Hierarchy Process : AHP (Saaty, 1990).



Table 3.1 9-point rating scale

1/9 117 1/5 13 1 3 5 i 9
extremely | v e r y | strongly moderately | equally moderately | strongly | v e r y | extremely
strong strong
less important more important

.-d
——

——
\\ \ 1) is used (Saaty, 1990). This

mpare weighting result.

or the first pairwise (Table 3.2),

9

Pairwise com

priority. In making these judgme

ve consideration with important

study used three weighting pairwise

:*fu,‘

a V{J
Each factor is“0f ¢ ;i .m 0

denge/i eistante

Relative to being near beach, 6 hﬂ&ﬁéﬂ importance of being near slope as very

strong less importance (1/8). ‘17 atin -were

relative to being near the roa

beach distance was equally. nd it thus received a rating of 1.

then based on the second column,
trong less importance (1/8).

ase the importance of slope

179

The others weighting have t
gradient factor in order -ll ary weighting.

ﬂﬂﬁ?ﬂﬂﬂiﬂﬂ”

Table 3.2 First pa ise comparison matrix of factor gores
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Beach distance Road distance Slope gradient
Beach distance 1 1 8
Road distance 1 ‘1 8
Slope gradient 1/8 1/8 1
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Table 3.3 Second pairwise comparison matrix of factor scores

Beach distance Road distance Slope gradient
Beach distance 1 1 5
Road distance 1 1 5
Slope gradient 1/5 1/5 1
Table 3.4 Third pairwise matrix o "S§cores

Slope gradient
Beach distance - = 3
v
Road distance * 3
Slope gradient agt ¥ - | 1
A £
The facto ights-by WEIGHT module in IDRISI.

The formula for fa

AUy Inenieans

ARIAINITUUNIINYIA Y

where §

=<
1}

factors weighting

A
1l

factors score

row i" of matrix

column | of matrix

=
1] 1

the number of row and column of matrix



Then provided the result in Table 3.5, 3.6 and 3.7.

Table 3.5 First weighting from first pairwise comparison matrix

Factors Weighting

Beach distance 1 D.4706

N7/

Road distanr

o[
Slope grarl ' a 0.058¢
A L L o

Table 3.6 Second weightij

. /
Facor

Beach dista

matrix

Road dista

Slope-gradie

e

U )

Beach distance 0.4286

Road distance 0.4286

Slope gradient 0.1429
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3. Weights combination

Weighted linear combination was performed by the MCE module in IDRISI with
three factors and their weights and indicated the three constraints. This constraints were
beach constraint, forest constraint, and original community constraint. Factors were
combined by mean of a weighted linear combination. Constraints were Boolean in character

and serve to exclude certain areas from consideration. This procedure started by multiplying

be defined as.

where

4, Poten ‘. "'I_:':":'f"::"——'_—' 2

To select the™ ‘This stage generatéd ranked image

S Z:h:, ﬁﬁﬁi%ﬁﬁm Ej‘?iﬁ %gure 3.5.
MR TN INGIAY

est site used RANK module.
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Figure 3.5 The process of potential image generation diagram
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Potential Siie Selection Result

Potential area

The potential for tourism area at Ko Samui showed in Plate 3.3, 3.4 and 3.5. The

best site for this study was generated from first weighing (Plate 3.3). Because this potential

area located in the scope of master pla ag capacity criteria. The second and third

weighting provided the similar outpi d the pofcatia i ites did not match the master plan
criteria. Therefore, the fi Sigh perfory edwable map.
The result show al area for future.development (since 1988) were

“\
beach nearby areas around —The weng, Lamai, Bophut, Bangrak,

Maenam, Nathon, and ach ’ clu e ptential area is 13.11 square

kilometers.

ﬂﬂﬂ?ﬂﬂﬂ?ﬂﬁﬂﬂ‘i
ammnmummmaa
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scale 1:150,000 N
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Plate 3.3 Potential area for tourism development from first weighting



53

ﬂUEJ’JVIEWﬁWEﬂﬂ‘E
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Plate 3.4 Potential area for tourism development from second weighting
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scale 1:150,000 N
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Plate 3.5 Potential area for tourism development from third weighting



Justify the Tourism Impact Area

This process is justify tourism impact on coastal area. It is refer to tourism area
that expanded out of the potential area. It indicated that there are over limit of carrying
capacity of the island. The procedure was done by comparison between the best potential

area and urban Boolean of 1994 classified image by cross-tabulation technique using

CROSSTAB module in IDRISI.

The comparison resent tourism area in. 1994 output

showed in Plate 3.6. This ’ isn 1\\\ at expanded over the boundary
\W led in the middle of the island was

\ R

of the potential site. Th
tourism area expansion i petween potential area and the
urban area in 1994 sho 1 area exceeded the extent of

potential area.
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scalemooooﬂuﬂ'mwrﬁwmﬂ‘s o

Cd UuN
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UBOUT : urban area located outside potential area
UBIN : urban area located within potential area

Plate 3.6 Crosstabulation between potential area and urban area in 1994



57

Discussion

Potential area can obtain by GIS technique that integrate many of relative factors.

The suitable site for tourism development (Plate 3.3) located around the island and near the

beach. The criteria’s analysis follow as the carrying capacity study and master plan of

tourism development. These two stud|es focused only the coastal tourism. Therefore,

natural beach areas are the major fayj‘% .considered. Tourism place accessibility
So

is importance as well as beach ce from beach and road are the first

priority in consideration. rs \‘&!are wty that powerful as should be.

| Want enrichment of urban and

Multicriteria evaluation meth
regional planning (Voogd, 1

First, the ratings are indepe

There is no single rule fm'_@ms W
|rl_,.i,.l:: Fi . ..-r

priority and user con8|§iratton and the criteria ;Eudles This case used three

different weightings base on the i aster plan criteria, the préevious studies, and the legal
status. The outputs sﬁ’n 1o ause a,each distance factors was as
important as road factor tha} had the same welght so slope factor was the less consideration.

This study chosﬁeﬁtﬂa(j ﬂﬂoﬂlﬂuﬁ ﬁ ﬁt site of individual beach

located within the@ope and criteria er plan and carrying capacity. In this study, the

Zii??i‘égﬁmm‘ffﬁﬂ lﬂ?.‘ﬁ?lﬂ T e

formerly indentified as incapable of being the tourism sites, were shown to have much
sinificance in the development of potential areas. Potential site will be change, if factors and

priority have changed. The factors weighting variation is important for GIS application.

The comparison of suitable site and present tourism area by overlay approach

provide inappropriate site. The overlap area (blue site in Plate 3.6) is the tourism site within



carrying capacity of the island. The outside is tourism widespread over capacity. Therefore,
criteria identifying is important for further analysis. For this study, this technique is useful

and can provide the satisfy result base on the criteria of previous study (TISTR, 1988).

By the cause of this suitable area result is sketchy evaluation from the past (1988) for recent

compared that data used is basic physical factors. In fact, tourism expansion also consider

I
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1:50,000 topo: a remote sensing /
map image /

many factors beside physical factor. 1
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Figure 3.3 The process of factors derivation

However, the accuracy of GIS tool depend on some error. ‘Major sources of error
are data source error and human error. The digital cartographic data can come from a
variety of source, and usually originate from source material in multiple formats. This study
used remote sensing and 1:50,000 topographical map as data sources. These data have

different scale and coordinate system. Both data sources generated six factors for further



analysis (Figure 3.6). The generation procedure for each factor was differential complexity
and has error for each stage. These error was propagated according to the stage of analysis
and the number of factors. In GIS analysis, the data should be transformed in the same
scale and coordinate system. This procedure generates data source error. Human error is
error from human in data capture stage. Data capture usually use digitizer for cartographic

map that will be digitized by human. So data digitizing accuracy depend on human skill.

In this case, slope factor generation est error because error was propagated
from, first, contour was digitize nographical map, then interpolated an
altitude, and finally altitude was-ifansiorme @re 3.6). The other factors have

the same error characteristics. A 6 propagation-ha ct on accuracy and precision of
GIS result. Therefor, GIS ag : shot pe coneern about source of error and error

propagation which can i
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