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Abstract . [Objective] The drift-diffusion feature and its affecting factors of oil spill in Qinzhou
Bay were studied. [Methods]The diffusion characteristics of oil spill in the Qinzhou Bay areas
was simulated by MIKE 21/3 SA oil spill model based on the hydrodynamic simulation results.
[Results] The oil contamination was drifted towards Maowei Sea at first, and then move out
Maowei Sea in ebbing tide when oil spill occurred in flood tide. The farthest drift distance of oil
contamination towards Maowei Sea and outer Qinzhou Bay was about 17. 51 km and 10. 73 km.,
respectively,and the sweeping area of oil spill was about 71. 83 km” within calculation interval.
When oil spill occurred in ebb tide ,the oil stain was drifted towards outer Qinzhou Bay and re-
versed towards the neck area of Qinzhou Bay in tide rising. In this case,the farthest drift dis-
tance of oil contamination towards outer Qinzhou Bay was about 17. 96 km,and the sweeping
area of oil spill was about 59. 72 km’. [Conclusion] The drift-diffusion feature of oil spill in the
Qinzhou Bay is closely related to the occurring time and the wind conditionss which cannot be
ignored in the oil spill influence evaluation in Qinzhou Bay.
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Fig. 1 Schematic diagram of underwater topography of

Qinzhou Bay and positions of model validation point
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Fig. 3 Verification of tidal level in Longmen (spring
tide)
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tide)
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0.25 m/
24 h,
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Simulated scenes of accidents

Accident case

Environmental condition

10 t
Oil quantity 10 t

Oil density:0. 94 X 10°
kg/m?

Oil spilled. location:
Near Qinzhou Port

: ( R )
Oil spilled time: Spring tide
(Flood tide Ebb tide)

Oil spilled period:1 h

Extended thick-

ness:0. 01 mm

:N.W.S.E,
Wind direction: N, W, S, E.
static wind

Wind speed:5 m/s

Air temperature:20°C

Water temperature: 25°C

Longitudinal
dispersion coefficient:0. 25
m/s?

Transverse dis-
persion coefficient;0. 10 m/s”

3.2
3.2.1

24 h

.24 h
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Fig. 6 Sea swept area of
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Table 2 Statistical results of diffusion area and sweeping area at different time under dominant wind condition

(km?) (km?) (km)
Diffusion area(km?) Sweeping area(km?) Farthest drift distance(km)
Oil spill time
6 h 12 h 18 h 24 h 6h 12 h 18 h 24 h Maowei Sea  Outer Qinzhou Bay
. 2.93 3.90 10. 87 9. 80 8.27 21.42 69.78 71.83 17.51 10.73
Flood tide
. 3.43 4.73 7.65 10. 09 11.18 19. 28 33.59 50.72 0. 00 17.96
Ebb tide
3

Table 3 Statistical results of diffusion area and sweeping area at different time under different wind conditions

(km?) (km?) (km)
Diffusion area(km?) Sweeping area(km?) Farthest drift distance(km)
Wind regime
2 A
6h 12h 18 h 2¢h 6h 12h 18 h 24 h Maowei Sea  Outer Qinzhou Bay
.~ . 2.46 2.74 4.27 4. 15 7.84 14. 24 22.08 27.04 16. 43 6.61
Static wind
N N wind 2.93 3. 90 10. 87 9. 80 8. 27 21.42 69.78 71.83 17.51 10. 73
E E wind 4.11 3.97 1. 65 2.89 11.16 20. 95 27.33 39. 82 19.03 6.74
S S wind 2.29 1.91 2.21 4.43 6.66 12.62 17.09 22.14 15.67 6.01
w W wind 1. 90 1.15 2.25 4.12 5.98 10. 85 15. 43 19. 80 14. 98 7.04
b o W b b
) N .
o b
8 b b b
o W ’ b
.S ) o
, N E
8 24 h

Fig. 8 Sea swept area of spilled oil under different wind conditions within 24 h
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