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Application of Oil Spill Model to the South Sea of Korea
by
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Abstract

An oil spill model, Green Sea Ranger(GSR) based on trajectory and fate modeling
of spilt oil behavior is introduced. The various physical models on weathering
processes are reviewed and those adopted by GSR are described. A database for
currents, which is necessary for the real-time simulation of oil spill, is generated
on the south sea of Korea. The real-time prediction of tidal currents in the South
Sea of Korea is carried out. Four major constituents (Mg, Sj, K;, O; tide) are
employed in the prediction, and those angular speeds and phases are determined
from the astronomical arguments. The harmonic constants of the constituents are
computed by solving shallow-water tide equations. The GSR has user-freiendly GUI
and flexible framework which makes it easy to expand the database for sea
environments in Korean coastal waters. The GSR is validated by the simulation of
O-Sung oil spill caused by a grounded oil tanker in coastal sea near Maemol—-do.
The simulated trajectory is compared with observed one and it is shown that the
GSR gives reasonable estimation on spilt oil bahavior.

Keywords: Green Sea Ranger(GSR), oil spill model, trajectory and fate,
real-time prediction, tidal currents.
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“Z2nlth(Green Sea Ranger)”(Hong and Song
[1997)2 FA oz AHRI ol dafo 5J7
EE A A HAxstd VEE fE AA

4% Atme HgFozH, FHIHL
F5 *’—4 A 2 dgste AdE A £AE =
3 mAstaat ok

oo gAe @ §& 2719 £E YA H
% (spreading), @ ZF(tidal currents) * 3 #-(oce

anic currents)® 3% #(wind-driven currents)l
9% F4(transport), @ % 2 AN T
Aete T (weathering)d A7HA FE2 F7E
v olr)A E3E= BEA, 3ty agja Aed
x ZHgozr 7|&e¢ Z9Hevaporation), &3t
(emulsion), 2%F(dispersion), -& 8 (dissolution), #
sl8t =} &(photochemical reaction), +3l(degra
dation), % #(sedimentation), EtZ2@olg] A (tar
-lump formation) 59 #FAoith z4zte] Fib g
AL 77 B2 37 AAEFY 15 EF
B4, 25, 0, 4345, 2% §)9 9T ¢
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o2 YEicld RAg A
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S aoe] By we Suw 23
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Ageld] 7 BYE

o] z+x] 3} H]E©] Table 191
woAw, ol AFEL 47 e 713l 2A
BT IMO  [1088]). ¥R oEZzad
cxzatpe| e 271 v Zdl FR% 24
2% adste] TR AlEHolAE FHs,
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7 & (Spreading)
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%Oﬂﬁ F&9 Tﬂ%lv?: Al & of

94 —'?‘”“7} S5mm °ol&td W FTEI} #AgHe
HYPAZFE HA

5-10mm 4 @&

ol g-3te] AAIFAT
Ad o 71ge HAY &
gdozm L3 Mackay et all[1980]¢) =d&
A g3 A

o] 2 (Advection)
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Table 1 Pathways for environmental fate of crude oil Butler et al. (1976))

PATHWAY TIME SCALE (Days) ' PERCENTAGE
EVAPORATION 1-10 25%
SOLUTION 1 - 10 5%
PHOTOCHEMICAL 10 - 100 5%
BIODEGRADATION 50 - 500 30%
DISINTEGRATION & SINKING 100 - 1000 15%6
RESIDUE > 100 20%
TOTAL 100%
A9g Hrtshed F8% g4ty £%9 W F TS Delvigne and Sweeney(1988]9] 2 #&
7 &8g AR YA E SRl U B ol &t AZHI A
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Fig. 1 Location of oil spill incident of
Osungho No.3.

Fig. 2 Observed contaminated area on April
4, 1997.

Fig. 3 Observed contaminated area on April
5, 1997.

Fig. 4 Observed
6, 1997.

contaminated area on April

Fig. 5 Tidal currents around the oil spill region
(marked by rectangle)

at flood flow time (top) and ebb flow time (down)
on April 3, 1997.

b A A

FHE A
715 o AAE H

49 64l e 7

CEREERT
it (Fig. 3). 19974
g AALe,

=2
=

20
=

_61_



< Fig. 63 Z2th AL wA] vige
FEAge] AR, opel &

Z7)
of SASA e (Fig 6). Exe F3

- 2 2 N

ulel 2o}k 6~10m/sec, oF7koll 8~14m/secE oF7tel F&o
Table 2 Summary of oil spilt area.
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06:30 e @k 167 A A d A ek o] F
% 200m, Z¢|] 5.556km
08:00 | m=E dA~dg 44 iy nICH FAL /
Z 2km, Z°] 10km
09:30 | m&EEW 19td £ 1~25m, H°] 5~6km nRREHoz F2 ozt fut
09:30 s o 10td ZF 1.852km, ZA©] 1852km B2 FUF BEE dedold
10:00 2T Uk Z1852~4.63km, Ze] 9.26km s BEAN e A fut
10:00 s oyl 13uid Z 20m, Z°] 200m n A
10:15 | mAtmEd EF 157k m A gL J1Ey
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10:30 s 3w 1590 & 100m, Ze°] 3.704km ) g SR ok A
4/6, 0530 | wa =5 1vkd Z 300m, Z o] 9.26km LI i L U e el
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07:30 | w¥AX I 140 LI A A =R
% 70~100m, Z°] 2km
43 e NZY oA
fe 0. ”.l.?ﬂg;
A3eAds Avmol we reeae Aseelns AT TATO
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o Alngd 24 A2z0)(8E 29 269) ©
o, AR gFEe] 9T DEATE 1757°1E  Fig 6 Time variation of wind at the oil spill region
HzAZHe 2357)Atk. ZRACIHMO)2ZRE i April 4-6, 1997.
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Fig. 7 Residual currents of the oil spill region
(NORI, 1982).

Apr.4, 1997

Fig. 8 Simulated trajectory of spilt oil on April
4, 1997.

1o

L}
=

Fig. 9 Simulated trajectory of spilt oil on April
5, 1997.

2 g% UME HE R

Fig. 10 Simulated trajectory of spilt oil on April
6, 1997.
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