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Abstract : Oyster production is plaving an important role in domestic aquaculture, but facing some problems such as exports decrease,
a slowdown in domestic demand and marine environmental deterioration. In order to obtain the suitable and sustainable oyster
production, suitable sites selection is an important step in oyster aquaculture. This study was conducted to identify the suitable sites
Jor hanging culture of oyster using Geographic Information System(GIS)-based mudti-criteria evaluation methods. Most o the
parameters were extracted by Inverse Distance Weighted(IDW) methods in GIS and eight parameters were grouped into two basic
sub-models for oyster aquaculture, namely oyster growth sub-model(Sea Temperature, Salinity, Hydrodynamics, Chlorophyll-a) and
environment sub-model(Bottom DO, TOC, Sediment AVS, Benthic Diversity). Suitability scores were ranked on a scale from I(leaset
suitable) and 8(most suitable), and about 80.1% of the totdl potential area had the highest scores 5 and 6. These areas were shown to

have the optimum condition for oyster culture in GeojeHansan Bay. This method to identify suitable sites for oyster culture may be
used to develop bivalve culture management system for supporting a decision making,

Key words : Suitable site selection, GIS, Sustainable oyster production, Bivalve culture management system, Oyster aquaculture
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e F0H o] AU¥ o i) IS oA,
28 oA 2L FAFo) AREHE Uite] ¥ 5
Ao F£2 71913tk Brown and Hartwick, 1988). &, & A
Aol aEst R bgstE 3R FHEE JNteR
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2003), wEetdlAel A9 A H(Salam et al, 2003),
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HlZdal, Margarita 49 2 438 42)(Buitrago et al,
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9 24952 Yehjs AxEE T4 87 (Environment),
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gabike) o3 EAL vpebsly] 8 2008 157 A&
o s Add £d HHE 874 4 AMPES A
cHFig. 1.
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Fig. 1. Distribution of oyster farms, sampling

stations and oyster farms group.

2.2 2 IMF9 x| MF =d

*&gq x%x] }\-];G Z71& Table 1;,} %gcq’ 01% ]E‘
Te2Al A7 dFEALe] $13e] ‘01 A 2=3dA A9
A7, = PAES Hole 719 e AFH ARS Kol

= A9 XAPAEY S2dolEE GISAA IDW(nverse
Distance Weighted) 8 2.2 B7l8ko], 2. BA0A] & &=
2YFE Aol Yok 279 wet A4S RoEgn)
(vl Wi, 1972; wie} Wi, 1973; Brown and Hartwick, 1988; 3
%, 1997, , 2001; Chavez-Villalba, 2002).

HEZ F57F 20% olelel sjdol Aol irelx|i=
27 948 ek Brown and Hartwick, 1988), 743t
M AR R 20% okele sjge wrdEA ekske) o
HHE olufshFe] BANA b i WAL AsiA It
A74d 7| wel(Bernard, 1983), L% & WslZo] AL
£ A ges et F4E Hofaiy
thei et B, 1972, Bl %, 1978, Bernard, 1983; Brown and
Hartwick, 1988; # %, 1997).

HFEF2Fe] e o

orlr oA A o

TR =

r;;

ZE(IFAx Holeh7}
5% wrhs AT A welo], 1994), Inglis et al.(2000)
o} AFe Fxste] S5 H5-L Table 13} o] 43 3o

A& (20cm/s) o]/\l—oﬂ/q = 238 o]AFA ¢l

fréol oy Aat A vh(Pilditch and Grant, 1999; Inglis
et al., 2000)

T, GE R Yolrt Eky Az A vAE A%
of Bk AolA L2 dRol HAsa F1g Holrt gl
T FellA el Higte] b} gFaltis AFAne u}
2HBrown and Hartwick, 1988) 2229 a9 4%, =& %

Lol digte] = H4E Hdsigdrio] 5, 1991, Inglis et
al,, 2000). s @ F229 a9 24} dolE= 9 AR
ol 9l 599 A& dojElE& g4ty

Table 1. Site selection conditions for oyster aquaculture

in GeojeHansan Bay.

Score
(1: least suitable ~
8 most suitable)

Submodels Criteria

optimum : 15~23C
Sea apposite : 10~28T
Temperature no growth : below 5T,
above 30T

Salinity low growth : below 20%

Velocity <5 cm/s : very
weak current

Velocity 5~10 cm/s :
weak current

Hydrodynamics| Velocity 10~20 cm/s :
moderate-low depletion

Velocity >20 cm/s
cumulative effect

Growth possibility

Chlorophyll <05 ug/l :
VEry poor
Chlorophyll 0.5~1 ug/1 :
generally poor
Chlorophyll 1~2 ug/1 :
moderate
Chlorophyll 2~4 ug/l :
good growmg
Chlorophyll 4 8 ug/l :
ideal growing
Chlorophyll >8 ug/t :
good growing,
food handling
difficulties

Chlorophyll-a

If it is low, it would bhe
in a bad environment,
especially in summer

Bottom DO

TOC If it is high, it would be

. in a bad environment
Environment

Sediment If it is high, it would be
AVS in a bad environment

Benthic

If it is low, it would be
Diversity

in a bad environment

2.3 75X 33

FAEe] HHA MG A2HEE dste] ASEAY
(Analytic Hierarchy Process)ell we} 2 A4h s79 A=
T2Z A2"EE TSI cHEg. 2). AHP 2AHEA L
oA oRbEAR W FoA dE] el whlowg
Saaty(1977) ©J3f 7grslo] ¥AThAo] 2kdsla, a4t et
9 Fox HIMAANA AhE W (Pairwise comparison)E
oz oiAdA gAY HEARE AV7F £olaH, BAn
Aol Aea a4e AAHFH 8948 FAld a#I7F So
g ARE /T AHA F, 2002). B Aad"e ATz
AR AR ek 71 ApeAbgel wE F kA Ry
a3 R e (Nath et al, 2000), ThA] o] A2 871
oz vk A3 Growth)2> & %239 QA4
o Axdezm JFE vxE AARER FAINLH, 3

(Environment)& =2] Ajabel] 229l H9gS w|x|x)

rlr

i)
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B =
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Ao A Wojd4E e A4E Fofsidoh & fgozx dojzich
J
ToP INTERMEDIATE BOTIOM
LEVEL LEVEL LEVEL

AENE £49 BE F85E Y, Wi A
Sea Temperature ABAN, IWLole 1y 2] 33t g Gl

Salinity HE AT T 7 tE E27rE(Intermediate level) S
Hydrodynamics zgtato e wEojzt) o] BAEL Z9| A HGrowth) ¥ &

Macton e Z(Environment) Z7ie] g thg 7t5A AU LE AME
Bottom DO A TEolAn of WAL the zue Fawel 4o

N — sedment AVS glo) ¥apago] ZAY u §-ealch T, NEAE WA
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(Malczewski, 2000).
Fig. 2. A hierarchical scheme to identify suitable site
for oyster aquaculture in GeojeHansan Bay.
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e Zb 2o dig Wspigle}, ojed Wsld tlEd
HE= Fa5E Aste so|tHPerez et al, 2002). o}
AolA 71&9 g IR Zleo] AL Aup|yol
GE52A87HMulti criteria evaluatiomol A 2+ ¢1=bell o3t
#E VMR AEE gteed AR EHATY Ao, 24
o] #d Fond @ HE7L Hashd, o] dAlA Hu}
e B 2 AT % AGEE Boke AEE A
¥ ZAME B9 A5l 4% 2dd nEsch A€
Aase a#ste] g 7o) Add 4ol %ar—‘—~

= Byt 27d @9dE ftoeE Aoz
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Fig. 6. Chlorophyll-a{ug/L) distribution in Geocje-
Hansan Bay.
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Fig. 4. Salinity(psu) vanation distribution in Geoje-
Hansan Bay.
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Fig. 5. Hydrodynamics(cw/s) distribution in Geoje- S H5% AVS(Fig. 9% 9% S8z 449 By

Hansan Bay.

..15_



284 - 247 -

o 2255 HHEY 4=t ¥vu @
g o8t o A3 9 A, g

=50 H3% AVSgiel 7 wot 0d& Roisin A
MG EEFg. 1008 A5 AXAAE] Y FF ol
et miste] Tgmrl REFE AN 2957 ¥oa
Bt Bt HA4E Yok 1 2% FAX AW, §
E 550 AMZATEET} wol 04E 93

o
o
2
AL
flo
w
&

Fig. 8 Total Organic Carbon(mg’L) distribution in
GeojeHansan Bay.

Fig. O

Sediment Acid Volatile Sulfide(mg/L)
distribution in GeojeHansan Bay.

434 - H9R - ol - ol Hm

Fig. 10. Benthic Community Diversity distribution
in GeojeHansan Bay.
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AAgEe] F G4 HHA AR Qo] F Al
w3 Adnay 8] 715X AFTable 2)F AHHYE, S22
g a7t 71 =& 7HEAE YeEIdE, ole o3 g
o] Ad3 FejolAE FFES o7l e FolA ot
H|gto] 71 %% 3th= Brown and Hartwick(1983)¢] |7
Aol AR &Y, AFFE, F&, 99 $o= JFA)
AAREHAG d 7HA MR wE F4 EXE Fig. 11
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Table 2. A pairwise comparison matrix of growth factors
for oyster aquaculture site selection in
GeojeHansan Bay

Sea . Hydro- | Chloro- .
Salinity . Weight
temp. dynamics| phyll-a
Sea
1 41111 0.8438 0.3778 0.1993
temp.
Salinity | 0.2432 1 0.2373 0.0972 0.0510
Hydro-
. 1.1852 42143 1 0.4348 0.2261
dynamics
Chloro—
2.6471 10.2857 2.3000 1 0.5237
phyll-a

Consistency ratio : 0.0663

ARG 2 FAF HHA dA Qo] FA A

TR 7P e JISAE UEled, 1 g&
< AS 342, ANTHLRE, AXTF OdE <
oz eyt A4 EEXE Fg 129 2o, & 443
TH #7318 Ade AT WERY F2d gse



Table 3. A pairwise comparison matrix of environment
factors for oyster aquaculture site selection in
GeojeHansan Bay
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3.4 AZE Hx| HF
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(Intermediate leveD)?l & 4743 &7 &3 Arhu)ayel
7}2] A3(Table )& 2¥RH, 37
Qe #e EAIE 31%2A] A = ARG o 2
VA g RN

Bottom Water Benthic )
AVS ) . Weight ] )

= DO Toc Diversity Table 4. A pairwise comparison matrix of final site
ottom

Do 1 04231 | 22222 | 48000 | 0.2455 selection for oyster aquaculture site selection
Wat in GeojeHan

chl)(e;r 2.3636 1 60000 | 112000 | 05975 in GeojeHansan Bay.

AVS | 04500 | 01667 1 20000 | 0.1048 Growth |Environment| — Weight
Benthi N :
. en ,ltc 02083 | 00893 | 05000 1 0.0523 Growth ! 05882 03704
1ver.31 : X Environment 1.7000 1 0.6296
Consistency ratio : 0.0661

OYSTER GROWTH

A

1:160 500
2

| Ffons

Wlaeters.

Fig. 11. Oyster Growth scoring distribution in
GeojeHansan Bay.

U

ﬁ.

ENVIRONMENT

Fig. 12. Environment scoring distribution in
GeojeHansan Bay.

Consistency ratio : 0.0000
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Fig. 13. Final scoring distribution in GeojeHansan Bay.
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Fig. 14. Occupation percentage according to the final

scoring distribution in GeojeHansan Bay.
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Fig. 16. Final scoring distribution in case of
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