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Abstract @ In this study, the regional states of 7 items are analyzed, the regional risks are calculated by using normalized data & analysis
hierarchy process to set regional oil recovery capacity. Area on-water oil recovery capacity, 7,500 k¢, is separated and regional on-water oil
recovery capacity is determined, based on calculated regional degree of risk. Excessive current oil recovery capacities, setting in Incheon, Gunsan,
Mokpo, Busan region, are as a result distributed to the other regions in each area. In case of central region, Daesan is increased as much as
1,475 k¢, Yeosu is increased as much as 375k, Ulsan is increased as much as 475 ki. The regional on-water oil recovery capacity, conmsidering
both the cause of accident aspects and marine environmental & economic aspects, is estimated as more balanced distribution model, compared to

current standard of on-water oil recovery capacity.
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Table 1. Classification of area & region

Area

Daesan

Region

Incheon, Taean-Daesan,Pyeongtack, Gunsan

Yeosu Mokpo, Wando, Yeosu, Jeju-Seogwipo

Tongyeong-Masan, Busan, Ulsan, Pohang,

1
Ulsan Donghae-Sokcho

H 7P AU RES
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Table 2. Demand quantity of regional oil recovery on water

A Region Max. Spill  Oil Recovery Dg;g;ia?‘cym"f
(k&) Capacity(ke) Recovery(kf)
Incheon 8,500 2,833 2,833
- degseg;ﬁ“ 45,000 15,000 3,400
Gunsan 3,800 1,267 1,267
Sum(Max) 45,000 15,000 7,500
Mokpo 8,500 2,833 2,833
Wando 600 200 200
Yeosu Yeosu 45,000 15,000 4,200
Jeju-Seogwipo 800 267 267
Sum(Max) 45,000 15,000 7,500
Tongyeong:Masan 1,700 567 567
Busan 10,000 3,333 3,333
Ulsan 45,000 15,000 3,166
Ulsan Pohang 800 267 267
Donghae-Sokcho 500 167 167
Sum(Max) 45,000 15,000 7,500

- 607 -



ArjY ol t)ste] Thomas Saatynl 57} 72
7] o] th(Park and Seol, 2010). AHP 7]H-& A4

]

kil

)

= 19709 o) %

Hr
o

§—_]‘_

o]

@ A9

1

kel
i

o o

N

27 At

]

L
=

o] 4

= o]F

o

3

S
&

il

Ak
o))
G

e

[

23 | Y2Y 4

il

f

20
iy

Fol on)

5]

of o

47171 %
o] ) aL

bl

ol F]
= ©

bRz

N~

3

B

T

717]

]

]

iz

1o,

ke)
i

Al

(Criteria) .= H a1,

2 WA

I
=

&

s
a

5)
3

oF

o] ¢} (Alternative) ©. 2 KHH o] A}

A7 & A (Decision Making Problem)©] 2.2 QAL AAGWH

]
=

3. dUHE

Z T HGug, et al,
National Oceanic and At-

X o
- —

&

p
.

]

[e]

8

J(NOAA :

=
T

& i 7] w2

mospheric  Administration)©]

3]

e

2001).

Ast S 4

ol
RO
T

i
<

3.1 7|23

A%5E o WA

egaazt gt A

1

k]
i

Aol

1

oko
Rl

o
=AY 2 A

Ao

Environmental Sensitivity Index)©= 729 3

B

2012\ 71, 7]

WA HA = A

L

L

3l ¢+ 3 Bll(Shoreline  Classification),

Y E- 219 (Biological Resources), AF2]- 74 #| AF¢)(Human Resources),

3]

oo} yisto] g-Ejfetol A

< 2006~2011

[0

FE 20124 7]

=

A&

e 20109 Vo2 AT
kel

BRBE

o],

i

ko)
pid

_(%]

=

=

At 8t

St

RS ERE SRR

=%

[¢

piul

¥ (Clean-up Resources)

o

2.4 ASEM Y (AHP)

(Sung, et al., 2003).
D e

A A

=k
F A (A

pud

i
o
<+

=EEE Y AHY IIES

b 77k g

k)

ol
O+

3.2 X|gd

[e]

i

A

H

i

oF
s

- 608 -

S

o Skt

o
7}71E0] B4 99 9] AFE A (Multiple Criteria Decision

713l

o

]

i

d

=13
=

3 7

3]

a1 9

0

2

A S 4] 37}7 (Analysis Hierarchy Process ; AHP)

|

Ry
Making ; MCDM)S A

o



FEvtet A9 A 71E3leey dAgo B A+
R, S AGIA T SA A G A AT H]  1,181.88kr R 12,248,821 0] a1, oAFHG ] Hfoll= 77t
ZES Fxsle] A998 EAARE s, AGEE 2 2,538,662m°, 1,491 2k 2 2,241,885 o] v, A -A o= 7
o gk JHLE AAtsk=d o] &g Z} 706,408, 1,243.0lk 2 67,320,421 o]t} A} W17 &
oz AFEAIAA 7|HAA gietEe U4 F8  FY FAAE AY9E A EAS BdsE A5=2, A
T 2 o] 10] Hojof s, 7zt g g A9y X 9y FHA|Ge] A B2 @S vEh I UTh
AE9] 7ol o7 o] A3 (Normalization)dHth. A1
stel 32 2t A9Ee &5 AL A5 v sttt ¥ Table 3. Existing state of regional accident probablilty items
2] [ER=% =) A 135 = o 7} 14 7
“II‘H X]‘IE 77’__————; O‘ﬁLﬁ}o}-L‘ O]Trl— al L']_“loﬂ HHZ] Vol. of Oil Cap. of Oil No. of Qty of
ook 3}i= 7,500 k¢S] 7153 FEHS g ol ubet FEAku) Area Region trans- Storage ~ Vessel entry oil spill
. _ Facility (k{) & departure ke,
2|8t7] $3olt}. port(kt) y (ko) part (k)
g o ) o Incheon 20476261 2,887,858 17879 415578
zb JEE ThEAE EE2e7] fE ASTERE 758,
- Daesan-Taean-
ko kA Hoke] AEAS AU AR FI|Q], A7 bacsan Pyeongtack 50,647,127 5,604,962 16314 12,664,640
5 uF Al Qo] EALSI= A5 mo HAFO =
#, Aol AL AT 1TH S o R RALE Gunsan 1788402 421,169 4,069 50248
AAstth A A A A S s HEhs 1089 Sum TIIL790 8913989 38262 13,130,466
Handaks wEo s 89 FEolMNE dAEE 7t A Mokpo 920,679 96,612 9180 231038
g Ttk Wando 14529 0 2,897 83,795
Flell ek BAAN Amats olgste] A 7 g5 Yeosu 99,800,753 17,023,681 5581 1916279
o A AL Ak ASEMAA TN S o185 & Jeju-Seogwipo 578190 130,713 3,044 168,656
2 7} g5 g 7tEAE TR 3 #go = AAFe
) ) . _ ) ‘ Sum 101,404,151 17,251,006 20,702 2,399,768
ZH ZF Gl figt AFEEE =& E2H FHE 99
v e AFom Ao 4 A2Essde Agsi. TongyeongMasan 1,635,184 7,915,287 10277 20789
Busan 8,136,818 335,526 50437 390.807
% Ulsan 133720873 14,993,648 25183 1,166387
4- ?E:lj'-l' E‘:I uE Ulsan
Pohang 713,676 36,039 7,965 46,394
) Donghae-Sokcho 978,939 232,941 4015 13,188
41 XNeid HY 2 His o
1) AbiL A Sum 145,185490 23513441 97877 1,824,675
Ao A o] 471A] FES ZF X o] Ala A AR o ) )
} i &l 47 A Ak A g Table 4. Existing state of regional post accident sensitivity items
5 ol {3t o VEETH, VIEAIAAL &%, —
- - . ca O
A= XMuk A4 d VEFEFo|H, o529 X9 #H3I Area Region Area of sea  environmental  No. of beach
< Table 37 2t} V1EETH, VIEAZANA &2, 4T farms(m’) mnag(eggm sea.users (person)
Ak H4 g V| EREFS AV EY, gt A9-de 7 Incheon 21,393 1181.88 2,390,247
pas = a1l o] 11 . .
4 50,647,127 ki, 5,604,962 ki, 16,3145 = 12,664,640 k!, ]J»—, D;&Zz:)r;g;zeli(n 85334 0 0.858.574
o] 4=9] A gl = 7#74 99,890,753 ki, 17,023,681 k¢, 5,581%  Daesan__ 7Y
Gunsan 0 0 0
21,916,279 ki© Ak o Z+7} 133,720,873 ki
oo 19, el Aol 7t 133,720, ’ Sum 106,727 1,181.88 12,248,821
14,993,648 kt, 25,1837 2 1,166,387 keo]TF. o] ¢} o] AM¢A| Mokpo 0 0 0
S| 1 { [e=] ez} =) == >~ O
Aol A A FAUA A Tz dial, o, 24t Wando 1,008,156 769.98 1,687,006
oA 47HA] &9 grtEo] AR A Yelda Yeosu Yeosu 249,014 72122 554,879
Jeju-Seogwipo 1,281,492 0 0
2) A}E HZbE Sum 2,538,662 1,491.2 2,241,885
AFT Wz o] 37hA] e 7b 2o Al Wy AR Tongyeong-Masan 429,040 300.66 29,658
= ololus] @ Aoz opole] M BAPelse o Busan 32,515 741.5 41,271,105
A o o} P o o # s u Ulsan 37,723 200.85 2,455,893
1l 3F] o) 7 o [ R== A - san
4 g 3|48 o] &40l H, o]59] A9 H3FLE Table Pohang 198225 0 3.504.232
] 517 31 o] 21 o P
49]’ 71%":]' Ooélo'](ﬁ ‘13_;]751, %1’ S LFJ H_l ‘13_;]751 = OHT_IXC]— Donghae- Sokcho 8,905 0 20,059,533
ol gArE AR, it Aol ZHt 106,727m, Sum 706,408 1,243.01 67,320,421
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Table 5. Result of normalization

. Oil QOil Vessel L Sea EM. Beach
Area - Region transport storage entry&dep Oil spill farming sea  users
Incheon 02809 03240 04673 00317 02004 10000 0.1951
Daesan-
Tacan:  0.6946 06288 04264 09645 07996 00000 0.8049
Daesan Pyeongtack
Gunsan 00245 00472 01063 00038 00000 0.0000 0.0000
Sum 1 1 1 1 1 1 1
Mokpo 00091 0005 04434  0.0963  0.0000 0.0000 0.0000
Wando 00001 00000 01399 00349 03971 05163 0.7525
Yeosu Ye(.)su 09851 09868 02696 07985 00981 04837 02475
U 00057 00076 00471 00703 0.5M48 00000 00000
-Seogwipo
Sum 1 1 1 1 1 1 1
Tongyeong
X 00113 03366  0.1050 01140 06074 02419 0.0004
Busan 00560 00143 05153 02142 00460 05965 0.6131
u Ulsan 09210 06377 02573 06392 00534 0.1616 0.0365
san Pohang 00049 00015 00814 00254 02806 0.0000 0.0520
Donghae o n0e 0009 00410 00072 00126 00000 02980
-Sokcho
Sum 1 1 1 1 1 1 1
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Table 6. Final weight for each item

Upper evaluation

standard Lower evaluation standard Weight
Oil transport(0.449) 0.31
Accident Oil Storage Facility(0.17) 0.12
probability
(0.682) Vessel ent.&dep.(0.235) 0.16
Oil spill accident(0.146) 0.10
Sea farming(0.577 0.18
Expost facto @ farming( )
sensitivity Environmental management sea(0.229) 0.07
(0.318)
Beach users(0.195) 0.06
43 XNYE i 782+ AF
DA HAF e =5 9 MY 7IEseey A4
Table 52| &8 A7t} 2 3}9}F Table 60 5 HF 7}
FAE 217§t o2 e AGUAA At AY
b AT AAEE =E5T O, o] Table 79 7
o A HF AFEE ARy, gk g A
0.32, tiAk-EfF-F 8 0.65, w4t 0.030]3, oJFAA] A g
B3 008, ¢ 0.18, A5 0.61, A1F-AFE 0.130]1, At
a9 A5 -t 020, 2k 0.21, 24F 045, X3 0.07,
T3 00302 Ve Al 19 BFE FEAH R FAA
o] 71g Be AUEE X Aow e
Al e AU A3t AdiAd AdEE Y
SioE Al AR Fe 1o] Hu, A9E A% A)E
s|gs e Aol wiAHo ok sk 7]1E 38 %<l 7,500
kel =2 A9 Al HF AFEE wate] g A
Aol HFH< 7|55 oz A3 THTable 7)
Table 7. Final degree of risk and oil recovery capacity
Final  Oil Recovery
Area Region Weight Capacity gnnd:ils Difference
@D (@x7,500)
Incheon 0.32 2,400 2,833 (-)433
Daesan-Taean-
. 4 14
Dacsan Pyeongiack 0.65 875 3,400 AT5
Gunsan 0.03 225 1,267 (-)1,042
Sum 1 7,500 7,500 0
Mokpo 0.08 600 2833 (-)2,233
Wando 0.18 1,350 200 1,150
Yeosu Yeosu 0.61 4,575 4,200 375
Jeju-Seogwipo  0.13 975 267 708
Sum 1 7,500 7,500 0
Tongyeong'Masan ~ 0.20 1500 533 967
Busan 021 1,575 3333 (L758
Ulsan 0.49 3,675 3,200 475
Ulsan
Pohang 0.07 525 267 258
Donghae-Sokcho 0.03 225 167 58
Sum 1 7,500 7,500 0
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