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A Numerical Model for the Movement of Spilled Oil at Ocean
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Abstract

This paper describes a short-term prediction model for the movement of an oil slick in
shallow waters. Under the assumption that the initial movement of the oil slick is governed
by spreading and advection, the model has been developed and applied to KyungKi- Bay
near Incheon Harbor.

The initial spreading is estimated by using an empirical formula. The depth-averaged mo-
mentum equations are solved numerically for the volume transport velocities, in which the
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M, tide is the main driving source, A staggered grid system is adopted for spatial

discretization and the half-time method is implemented for time marching.

The numerical result is visualized with the help of animation and thus the contaminated
area is displayed on a monitor in time sequence. The input data are the time, the location
and the volume of spill accident as well as environmental data such as wind and M, tide.
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(b) t==6 hr (d) t=12 hr

Fig3. Current vector due to M; tide
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Figd. Short-term pridiction model for spilled oil

TIransactions of SNAK, Vol 31, No. 1, February 1994



SRS REREEE

wet 7189 it A a, o] FRHE Pl d=A
& X-Window program®.& 7}A) 8 &9 cH Bar-
kakati, 1991).

A7 §7HA] o & Eo] Sy E . Fig.
4(a)°ﬂ*‘] Hi uhel o] QlH el tzE ¥ 6A17

O%-ol At of B4 37°26°, 574 12671179 A ol
"1 F AL dhA ahed 3417 B4 100 mPe) 71 g o)
& HAL, oY FEFo] 245 5m2 B3 Uiy
Az g, B Atal $ExEY) AR E Y
F FRYEE Algstd, o dxE ZiAg T2 ay
< Fig. 4(b)5’Jr Bol & Vé% %"a‘-‘li A
20kmA] 9§ 8l 3+ Zooming o
Ba Algtol FHHstH A 71E 9 o)F
HE HoFoh AtRF g B3
(D)ol A RZo] AL HE Hojyt 7)
2 ol F3a, A& HEo g Eezt
Zro] ARF Fo BF SAd Ytz A ¥ 01 10km
Ar e et e FAIF) Al "k (Fig.d(d) 3x).

h“
-0
it

oL e

o
k
9
ol

u]m ;9_,
flo Mo oot
£
T
n
-

_i
u;m
flo
[}
fo)]
R

6.4 &

ol el Al Ao wio} o} B =Fo M &) ol
T2E 7189 29AFE dEste wdg sl
o X-Window& &34 7} 3} sh4d o).

&g BHoz 3Rr] dE 273
FHEol gAY NE 1y s, 2784 H & Fay
o 3¢ EHES wskh 18l 1 HgE F4le
=2 ?_SP‘“ 71kl "1 MQZ:’E"“ ] %t 5“'7 o 3 %ﬂ“é‘
&g 1y '0}931
EEak- ‘?}Oi*‘i ’é*ﬂ"ﬂ 7}’7%‘ SH—r—J o=
£ U9EF ¥ Ak AMGERERE e A
B ol A Half time method”} Explicit method X
} 453 & FR AL Qg Bkl sk T

AA ) F ‘3 7P7h: AgdTHe drlidEede

REENPERE B35 HIW 19945 28

101

A e o & 7ol videl] B3 AEE 4Y
Al71E Rl g7 Frt

3 1 F

ed

(1] o4 & HHEL, 1986, 2FELE 93 A7
Axzd B, J. Korea Earth Science Society,
Vol. 7, No 1, pp 35-45

[2] Ahn H.S. Ahn & Lee S.W. 1976, A numerical
experiment on tidal currents in Asan bay, J.
Oceanological Society of Korea, Vol.11, No. 1,
pp 18-24

[3] Barkakati Nava, 1991, X-Window system prog-
raming, SAMS

(4] Choi, B.H. 1980, A Tidal Model of the yellow
sea and the eastern China sea , KORDI Re-
port 80-02

(5] Fay J.A. 1971, Physical processes in spread of
oil on water surface. Proceedings of the 1971
Oil Spill Conference, American Petroleum
Institude, Washinton D.C., 463-468

[6] Lee H.W. Kobayashi N, & Ryu C.R. 1990,
Review on oil spills and thier effects, Re-
search report No.CACR 90-03, Univ.of Del-
aware

[7] Neralla V.R. 1987, A nomogram method for
predicting the movement of oil slicks, Ocean
Engng Vol. 14, No.2 pp 137-143

(8] Patankar S.V. 1980, Numerical heat transfer and
Sfluid flow Mc Graw-Hill Chap. 6

[9] Ramming & Kowalik, 1980, Numerical Model-
ing of Marine Hydrodynamics, Elsevier scientific
publishing co,



