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Abstract - The concentration of the HNS Accident for each region was confirmed to prepare against an HNS Spill accident by using
a Concentration Index which is used to assess industry concentration trend. This Is to present the HNS Accident Concentration Index
by combining HNS Accident Scale Concentration Index and an HNS Accident Frequency Concentration Index based on the data of marine
spill accidents including the HNS accident. Based on the HNS Accident Concentration Index, Ulsan was identified as a top priority region
for preparedness, Yeosu, Busan and Taean were identified as priority regions for preparedness, Gunsan, Mokpo, Wando, Incheon,
Tongyeong, Pyeongtack and Pohang were identified as necessary regions for preparedness, Donghae, Boryeong, Buan, Seogwipo,
Sokcho, Jeju and Changwon, in which no marine spill accidents occurred, were identified as support regions or preparedness.
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Concentration Index, Priority of Preparedness
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Table 1 Regional Occurrence of HNS Spill Accident at sea

(94°.01.716'.06.)
Amount No. of
Region of HNS Ratio HNS Ratio
Spill( £ ) Spill
GUNSAN 211,791 0.069 2 0.026
DONGHAE - 0.000 - 0.000
MOKPO 48,000 0.015 1 0.013
BORYEONG - 0.000 - 0.000
BUSAN 2,011 0.001 3 0.039
BUAN - 0.000 - 0.000
SEOGWIPO - 0.000 - 0.000
SOKCHO - 0.000 - 0.000
YEOSU 1,526,189 0.495 15 0.197
WANDO 75,299 0.024 1 0.013
ULSAN 1,169,495 0.379 38 0.500
INCHEON 54 0.000 1 0.013
JEJU - 0.000 - 0.000
CHANGWON - 0.000 - 0.000
TAEAN 45,499 0.015 6 0.079
TONGYEONG 5,328 0.002 7 0.092
PYEONGTAEK 600 0.000 1 0.013
POHANG 500 0.000 1 0.013
Sum 3,084,766 1 76 1

% Source : Korea Coast Guard
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Fig. 1 Normalization Result of Regional Occurrence of HNS
Spill Accident(Spill Amount & Number)
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Table 2 Raw-Data and Result of SQ;,4(94".01.716.06.) = OFe= YElg

cciden ciden . T o = PN = ) ol
GUNSAN 397,569 211,791 0.031 ] HA BAALD HNS FE2AL A9} o5 <2 3> tiYy
DONGHAE 199,263 _ _ gt A3k SNy Table 3.2 Fig. 33 2t}
MOKPO 1,730,307 48,000 0.010
BORYBONG | 20,228 - - Table 3 Raw-data and result of SNyys(94'01.716.06.)
BUSAN 7,444,085 2,011 0.076
BUAN 20 - - Reoi Total Spill HNS Spill SV
- — egion .
SEOGWIPO 189,616 8 Accident Accident s
SOKCHO 75,842 - - GUNSAN 324 2 0.009
YEOSU 12,715,223 1,526,189 0.118 DONGHAE U8 _ _
WANDO 198,355 75,299 0.010 MOKPO 452 1 0.024
ULSAN 7,201,312 1,169,495 0.116 BORYEONG 15 _ _
INCHEON 747,735 54 0.008 BUSAN 1548 3 0.084
JEJU I35 - - BUAN 1 - -
CHANGWON | 55827 - - SEOCWIFO = - -
TAEAN 12,955,594 45,499 0.125 SOKCHO 5] — —
TONGYEONG 2,903,376 5,328 0.029 YEOSU 620 B 0,053
PYEONGTAEK 42,434 600 0.001 -
POHANG 1234984 500 0.013 WANDO 203 1 0.007
— ULSAN 608 38 0.210
% Source : Korea Coast Guard INCHEON 621 1 0.035
JEJU 553 - -
015 CHANGWON 37 B -
- TAEAN 376 6 0.015
0127 P TONGYEONG 820 7 0.009
PYEONGTAEK 54 1 0.003
g 7 POHANG 508 1 0.027
§ 006 % Source : Korea Coast Guard
0247 [CTSNGNS)]
0.00 —‘ 0 ’_‘ 0 ] |_‘ IL.OB\ 0 H“M‘ﬂ 0.21 4 2201
e § § wRegion : g g g ) "

Fig. 2 Result of spill accident quantity concentration index o124
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Table 5 Regional ratio of spill accident amount and

SQuns
Ratio
Region Total Spill | HNS Spill SN
Accident Accident NS
GUNSAN 0.008 0.069 0.058
DONGHAE 0.004 0.000 0.000
MOKPO 0.035 0.016 0.019
BORYEONG 0.000 0.000 0.000
BUSAN 0.152 0.001 0.142
BUAN 0.000 0.000 0.000
SEOGWIPO 0.004 0.000 0.000
SOKCHO 0.002 0.000 0.000
YEOSU 0.259 0.495 0.220
WANDO 0.004 0.024 0.019
ULSAN 0.147 0.379 0.216
INCHEON 0.015 0.000 0.015
JEJU 0.020 0.000 0.000
CHANGWON 0.001 0.000 0.000
TAEAN 0.264 0.015 0.233
TONGYEONG 0.059 0.002 0.054
PYEONGTAEK 0.001 0.000 0.002
POHANG 0.025 0.000 0.024
Sum 1 1 1
peed
0.30
0.25
= ; ‘ |
0.10
i | , | . | N ]
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Fig. 4 Ratio comparison of spill amount & SQ4(All

regions)
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Table 6 Regional ratio of No. of spill accident and SV

Ratio
Region No. of.Total No. of.
Spill HNS Spill SNyng
Accident Accident
GUNSAN 0.043 0.026 0.019
DONGHAE 0.046 0.000 0.000
MOKPO 0.060 0.013 0.050
BORYEONG 0.002 0.000 0.000
BUSAN 0.206 0.039 0.175
BUAN 0.000 0.000 0.000
SEOGWIPO 0.010 0.000 0.000
SOKCHO 0.047 0.000 0.000
YEOSU 0.083 0.197 0.121
WANDO 0.027 0.013 0.015
ULSAN 0.081 0.500 0.437
INCHEON 0.083 0.013 0.073
JEJU 0.074 0.000 0.000
CHANGWON 0.005 0.000 0.000
TAEAN 0.050 0.079 0.031
TONGYEONG 0.109 0.092 0.019
PYEONGTAEK 0.007 0.013 0.006
POHANG 0.068 0.013 0.056
Sum 1 1 1
0.50 mAll BHNS ®Index
S0 f
0.35 ‘
0.30 }
0.25 ‘
615 |
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oo T T LT ' N | AP || .
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Fig. 5 Ratio comparison of spill accident No. & SNy, (All
regions)
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Fig. 6 Ratio comparison of spill amount & SQpye(HNS spill
accident reigions)
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Fig. 7 Ratio comparison of spill accident No. &
SNy (HNS spill accident reigions)
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Table 7 Result of SA4,,,(94'.01.716".06.)

Region SQns SNpns
GUNSAN 0.031 0.009
DONGHAE - -
MOKPO 0.010 0.024
BORYEONG - -
BUSAN 0.076 0.084
BUAN - -
SEOGWIPO - -
SOKCHO - -
YEOSU 0.118 0.058
WANDO 0.010 0.007
ULSAN 0.116 0.210
INCHEON 0.008 0.035
JEJU - -
CHANGWON - -
TAEAN 0.125 0.015
TONGYEONG 0.029 0.009
PYEONGTAEK 0.001 0.003
POHANG 0.013 0.027
025 Il SQ(HNS)
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Table 8 Group of region for HNS accident preparedness

Preparedness Region
Top Priority Ulsan
Preferred Yeosu, Busan, Taean
Necess Gunsan, Mokpo, Wando, Incheon,
ay Tongyeong, Pyeongtaek, Pohang
Donghae, Boryeong, Buan,
Support . .
Seogwipo, Sokcho, Jeju, Changwon
Al AFE AFgLe] Aot HNS FEAtame] Fm
¥ oheh WISl RS WYE) gstel R PJFEAFE
X%, NE YFEAFE Yol ¥u F asg BgHom
Hhedste] x]9fzke] HNS tiH] ¢4 E9E ddeled B30l
s sl

=
ofl

HNS ARLE diH]abr] f1ste] & Aol A= AR
HAeEs Arsstd e 48 vt 2
EAE F8ske] HNS Apare] A

o] =

% 54483l A

O
-
N
2

i

N
we o 4o T
k1
ox
H
uor
T N v < o G R Ao

NS
o
noHom

ol
on
32
£
o

EGE A FEAT

¥ RFEA% HNS A

- O
JRHE
i

=

oft

o

frtl

>

g =
Z
>,

™
ofy
1
N
&
2y
ll
=
ol
o 1
R e
o M
2N
tjo
Z g
oy
== ooy
LTI
$ 4

!

o
o
7
=
=
i)
ko
X
BN

]

12
4

It
e

N
18
o
x
-z
24
)
rO
tjo
Z
=
=
o
2
N

)

=

G
4
P

Mo 2 rE

Z
~
>
ke
=
i
By
o
o,
=
N
2
i
o
]
oo
N
N
olr
i)
Y
o
fitd
(o A
ft do 2 1o (i o lo

t} HNS Atz JF =445 HNS §3Ae] et
SRS o] &3l EEH e, &5 3 =
& F7hrgste mesttid HNS Al o
oy} HNS Atal 184 7te] &g 5= 9l

=

2
t
rl
>~
=z
ot

bl
E

g fo )

RO
it

Ao P e

5 1=
of #+3¥ A+ (AdFallEdHNS)AHL

AFA ARS
#2714 Aol

References

[1] Korea Research Institute for Human Settlements(1981),
A quantitative Approaches for Regional Analysis, pp.
251-252, 433-434.

[2] Korea Research Institute for Human Settlements(2004),
Spatial Analysis, pp. 28-34.

[3] Lee, M. H and G. B. Lee(2002), “A Study on Spatial
Distribution of Residential Area in the Capital Region”,
Journal of Korea Planning Association, Vol. 37, No. 2,
pp. 279-288.

[4] Lee, M. J.(2006), “A Guideline on Establishment of
National Response System to Maritime Oil & HNS
Pollution Incident”, Autumn Symposium of The Korean
Society for Marine Environment and Energy, pp. 62-68.

[5] Loewenstein, Louis K. (1963), “The Location of Urban
Land Uses”, Land Economics, Vol. 39, No. 4, pp.

- 443 -



AT= AFE &3 HNS AbaL ] 449

407-420.

[6] M. J. Ha, and J. H. Yun(2013), “A Study on the Setting
of Regional Oil Recovery Capacity On Water in Koera,
The Korean Society of Marine environment & Safety,
Vol. 19, No. 6, pp. 606-611.

[71 M. J. Ha, H. Y. Jang, J. H. Yun, M. J. Lee and E. B.
Lee.(2016), "A Study on the Design of Standard Code
for Hazardous and Noxious Substance Accidents at
sea”, The Korean Society of Marine environment &
Safety, Vol. 22, No. 2, pp. 228-232.

[8] Ministry of Oceans and Fisheries(2015), Introduction of
International Maritime Dangerous Goods Code, pp.8-9

[9] Yun, S. W. and K. G. Lee.(2000), “The Study on the
Spatial Distribution Characteristics and Transformation
of Commercial Function in Pusan”, Journal of Korea
Planning Association, Vol. 35, No. 3, pp.77-94.

Received 4 September 2017
Revised 25 October 2017
Accepted 26 October 2017

- 444 -

2

R

&



