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Abstract @ The purpose of this study is to evaluate port use and the distribution of risk factors in 15 major ports in Korea, delineating the risk of each
port after classifying the ports into four risk groups based on estimated risks. The placement of response vessels is then analyzed accordingly. Based on
the results, danger was estimated to be especially high in ports where large-scale petrochemical facilities are located, such as Yeosu-Gwangyang ports
(1.85), Ulsan port (1.33) and Daesan port (1.25). The ports showing the next highest degree of danger were Pusan (0.95) and Incheon (0.83), which have
significant vessel traffic, followed by Mokpo (0.71) and Jeju (0.49), which expanded their port facilities recently and saw an increase in large vessel
traffic. Next is Masan (0.44), for which many fishing permits in the vicinity. When the relative ratios of each port were graded based on the
Yeosu-Gwangyang Ports, which showed the highest risk values, and risk groups were classified into four levels, the highest risk groups were
Yeosu-Gwangyang, Ulsan, Daesan and Pusan, with Incheon, Mokpo, Jeju, and Masan following. Pyeongtaek-Dangjin, Pohang, Gunsan, and
DonghaeMukho were in the mid-range danger group, and the low risk groups were Samcheonpo, Okgye, and Changsungpo. Among these, all response
vessel placement ports specified by current law were above the mid-range risk groups. However, we can see that ports newly included in mid-range risk
group, such as Mokpo, Jeju, and Donghae-Mukho, were excluded from the pollution response vessel placement system. Therefore, to prepare for marine

pollution accidents these three ports should be designated as additional response vessel placement ports.

Key Words : Marine pollution accidents, Response vessel, Placement system of response vessel, Danger degree of port, Traffic vessel
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Table 1. Legal standard to placement and location of response

vessels

Standard for placement Location of placement

General
vessel
(G/M)

Capacity of
oil storage
facilities (kl)

Tanker

(G/T) Ports

Seas area

Incheon, Pusan,
Ulsan, Pohang,
Yeosu

Daesan,Pyeong
-tack, Dangjin
Gunsan, Masan

500 or
more

10,000 or
more

10,000 or
more

% G/T : Gross tonnage
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Fig. 1. Yearly variation of traffic ships number in major ports of
Korea (1996~2015).
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Fig. 2. Yearly variation of traffic ships tonnage in major ports of
Korea (1996~2015).
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Table 2. Number of oil tanker in major ports of Korea (1996~

2015)
Ports Tanker (No) Sum Rate
Crude oil | Product oil| (No) (%)
Incheon 4,139 43,337 47,476 6.5
Pyeongtaek-Dangjin 892 14,417 15,309 2.1
Daesan 3,894 45,339 49,233 6.7
Gunsan 1,282 19,670 20,952 2.9
Mokpo 425 13,620 14,045 1.9
Yeosu - Gwangyang 8,950 181,572 190,522 26.1
Pusan 14,475 142,826 | 157,301 | 21.6
Masan 3,104 25,587 28,691 3.9
Jeju 223 10,570 10,793 1.5
Samcheonpo 392 6,952 7,344 1.0
Jangseunpo 234 302 536 0.1
Ulsan 13,957 152,528 | 166,485 | 22.8
Pohang 1,183 8,041 9,224 1.3
Donghae-Mookho 1,590 6,441 8,031 1.1
Okgye 231 3,626 3,857 0.5
Tatal 54,740 671,202 | 725,942 100

Table 3. Tonnage of oil tanker in major ports of Korea(1996~

2015)
Ports Tanker (1,000tons) Sum Rate
Crude oil | Product oil | (1,000tons) | (%)
Incheon 86,376 225,331 311,707 9.2
Pyeongtack-Dangjin | 8,323 42,509 50,832 1.5
Daesan 249,558 282,437 531,995 15.7
Gunsan 4,146 26,636 30,782 0.9
Mokpo 8,026 13,131 21,157 0.6
Yeosu - Gwangyang | 499,018 568,884 1,067,902 | 31.5
Pusan 18,722 154,426 173,148 5.1
Masan 1,698 17,109 18,807 0.6
Jeju 1,107 8,162 9,269 0.3
Samcheonpo 279 2,018 2,297 0.1
Jangseunpo 1,046 292 1,338 0.0
Ulsan 612,174 548,275 | 1,160,449 | 34.2
Pohang 455 5,674 6,129 0.2
Donghae-Mookho 342 5,243 5,585 0.2
Okgye 85 2,254 2,339 0.1
Tatal 1,491,270 | 1,900,127 | 3,391,397 | 100
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Fig. 3. Yearly variation of dangerous cargo volume in major
ports of Korea (1996~2015).

Table 4. Current status of oil spill incidents in major ports of Korea (1996~2014)

Ports Year 05 06 07 08 09 10 11 12 13 14 Tatal |Rate (%)
Inch Case 31 21 37 26 33 28 16 12 11 11 226 7.9
n n
chee Amount (k) | 1.6 | 49.5 | 86.6 | 107 | 169 | 240 | 121 | 895 | 3.6 | 39 | 5142 | 25
B Case 0 0 0 0 0 0 7 14 10 6 37 1.3
Pyeongtaek- Dangjin
Amount (k) 0 0 0 0 0 0 28.9 1.5 1 0.5 31.9 0.2
Case 20 9 12 5 19 17 9 2 10 9 112 3.9
Daesan
Amount (kl) | 14.7 1.1 12,550 1.2 47.1 7.5 3 0.1 1.1 4.3 12,630 | 60.7
Case 13 6 12 12 16 15 13 22 5 5 119 4.1
Gunsan
Amount (kl) 2 42 1 1.6 1.5 2 2.1 24.5 1.5 1.1 79.3 0.4
Mok Case 35 26 26 22 28 42 36 36 29 21 301 10.5
okpo
P Amount (kI) | 38.9 1.7 65.1 14.6 2.4 52 226 64.6 | 813 | 2244 | 7242 3.5
Case 18 29 35 32 21 42 36 29 25 30 297 10.3
Yeosu - Gwangyang
Amount (k1) 6.9 33.7 |1,569.3| 260.4 5.2 40.8 6.9 14 9.6 1,114 | 3,048 14.7
Pu Case 84 74 102 89 56 62 52 66 66 51 702 24.4
san
Amount (k) | 68 213 33.2 110 6.9 33 234 | 253 | 793 | 6108 | 1,174 5.6
M Case 55 46 41 29 29 24 25 14 23 23 309 10.8
san
Amount (k) | 169 32 60.4 9.2 6 128 1.7 1.1 794 | 343 | 492.1 2.4
Tei Case 35 18 37 10 21 47 21 11 16 13 219 7.4
eju
) Amount (k) | 41.2 0.3 505 | 222 149 | 79.4 1.5 24.8 2.4 1.7 238.8 1.1
- Case 14 19 19 13 18 19 27 17 21 27 194 6.8
n
sa Amount (kl) | 28.6 16.6 | 1,031 0.6 1.9 85.3 31.2 62.5 120 52 1,383 6.6
Case 26 19 10 18 29 8 23 12 14 9 168 5.8
Pohang
Amount (k) | 16.5 1.7 0.3 4.2 6.9 3.7 29.6 117 | 1296 | 0.7 309.9 1.5
Case 12 4 6 2 12 23 12 10 12 4 97 34
Donghae-Mookho
Amount (k) | 214 0.8 0.1 0.1 0.9 5.6 1.9 1.5 1183 | 03 150.9 0.7
Case 12 14 8 7 5 12 10 8 10 6 92 32
Okgye
Amount (k) | 1.2 0.7 0.4 0.8 0.2 0.9 0.8 52 8 0.1 18.3 0.1
Tatal Case 355 285 345 265 287 329 287 253 252 215 2,873 | 100
ata
Amount (k) | 410 365 | 15,448 | 436 111 601 369 418 635 | 2,001 | 20,795 | 100
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g SRR 14.4% Environmental .
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Table 7. Status of storage facilities on petroleum and hazardous
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Table 8. Item and analysis data for evaluation of port danger  and Yun(2013)2] #-& Zloll & o] F7}3t 9d =
degree 7V FEE JhEA] gholw, ol Al #he A&ste 7
- 1=l e) =y S ALAEY 1 Ay A
No | Evaluation Trems Analysis Data Reference gtel A9 aks sttt _Ef]-’ Table 1114
(each port) Figure or Table ol tiaft AF3kst Ak AlEe] AASAL e o
Ships traffic | Traffic ships number . FEH(1.85), =AFER(133), thAFE(1.25)9 A= ko] =A
! I 1996~2015 Fig. 1
volume ( ) e, M Sgael we alg09s), JHF08)%
Variation ratio, |Traffic ships tonnage . \ 3 515 ] EalEke] Z=oLal WS E)
2 | ships tonnage (2001-2015) Fig. 2 el gl I Tl S/ FEFOT)
3 | Dangerous cargo Dangerous cargo | 1. 3 pio 4 I AFE049), HEFAo] HWa FHol oA 7
handling volume | volume (1996-2015) | *'& 2> & 7 w2 AN 044) o2 AP E Fhol YERA Ytk
4 [ Nomber of oi spi|, Cose ofoil pil [ ppyeyeslold g A 2 @l AnwA b5y
incident (2005~2015) - _ B _
pr— FHAQ AFEE oulstH, siFeArtae] dad e
5 | A t of oil spilt Amount of oil spill Table 4 L o = - L
mount o o1l spt (2005~2015) able i xFoll A A s e S FIke v A s
Priority Designated area ol ¢} & vt A= HrF AFE o] & + Urk
6 Table 5
management seas (2015)
Permitted fishing | Number of fishing . . . .
7 right right (2015) Table 6 Table 10. The weight value of items for risk evaluation each port
Storage facilities of . No Ttems Weight value
8 Petroleum and Stora%gotlj:;[))aCIty Table 7 )
hazardous liquid 1 Ships traffic volume 0.16
2 Variation ratio, ships tonnage 0.11
Table 9= QA% W7} F=W e gule] §3F 4u2 BA 3 Dangerous cargo handling volume 0.31
3to] 9% HrlEkEd sk zb dvlo] xA|F= H|ES 4 Number of oil spilt 0.10
Vel Ao=m RE o gt HitstE Aldsty] 9% 5 Amount of oil spilt 0.10
AF@ o]l I3 Table 102 H717]50] 49 AL i A 6 Storage facilities of Petroleum 0.11
AL AYetr] el ALE AZEA 74 (Analysis Hierarchy 7 Permitted  fishing right 0.07
Process; AHP) & o] &3&lo] 3% 7[5XE 3 Ha 8 Priority management seas 0.06
Table 9. The position rate of danger degree to evaluation items
Items Ships Variation | Dangerous Number of| Amount of}|Storage facilities| Permitted Priorit
traffic  |ratio, ships|cargo handl- PR o & : : y
Ports . oil spilt | oil spilt | of Petroleum |fishing right|management seas
volume tonnage | ing volume
Incheon 12.1 2.9 7.7 7.9 2.5 5.60 7.0 28.5
Pyeongtaek-Dangjin 4.1 15.7 44 1.3 0.2 2.60 4.0 0.0
Daesan 3.0 7.2 14.4 39 60.7 12.20 9.6 0.0
Gunsan 2.5 59 0.7 4.1 0.4 0.76 5.9 0.0
Mokpo 5.2 15.7 0.3 10.5 3.5 0.23 7.0 22.6
Yeosu - Gwangyang 16.0 9.7 28.7 10.3 14.7 42.30 11.7 28.4
Pusan 279 7.3 3.0 244 5.6 0.77 4.0 11.1
Masan 5.0 3.6 0.6 3.6 0.8 0.14 12.5 6.7
Jeju 1.6 28.6 0.2 7.4 1.1 0.18 43 0.0
Samcheonpo 0.8 -2.7 0.1 3.6 0.8 0.30 12.1 0.0
Jangseunpo 0.1 -8.9 0.0 3.6 0.8 0.01 29 0.0
Ulsan 14.6 3.8 39.7 6.8 6.6 34.4 29 2.7
Pohang 42 3.1 0.0 5.8 1.5 0.13 7.7 0.0
Donghae-Mookho 2.5 54 0.2 34 0.7 0.50 4.8 0.0
Okgye 0.6 2.6 0.1 32 0.1 0.04 4.2 0.0
Total 100 100 100 100 100 100 100 100
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