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Tab.1 Diffusion radius and areas in the first twelve
hours of 180CST

245 Radius (m)

WA Time (h) A Area (km?)

1 171 0.092
2 215 0.146
3 247 0.191
4 271 0.231
5 292 0.268
6 311 0.303
7 327 0.336
8 342 0.367
9 356 0.397
10 368 0.426
11 380 0.454
12 391 0.481
212 WEZHAES MR Fr A% B H A 5 52

B XA TR 37 B s 5, 180CST JB AL HE 25 L3 2,
TH R AL B WL 4

®2 BRERBRZEBES

Tab.2 Floating distance of oil film in certain time course

B Time (h)

R B Floating distance (km)

0-12 19.93
12-24 10.47
24-36 13.34
3648 15.26
48-72 11.70

PR B Sk AT L AT DG ELAZ ML, sk
DRI BT S B, AN I A v Jel ] 0 i g L AR
BT SRR 8 B S KU BdiE , Xl I Y il
RS KUy R S EORE T DI IE . o,
ARETALT HAREEP R 5 18, B8 T H bn i
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Tab.3 Floating area of oil film in certain time course
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Tab.4 Evaluation of the economic loss
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Evaluation of the Natural Fishery Resources L oss Caused by an Oil Spill
Accident in the Central Bohai Sea Based on Euler-Lagrange M ethod

DING Dongsheng, MA Shaosai, CHEN Bijuan, CUI Zhengguo, ZHAO Jun,

LIU Chuanxia, ZHANG Xuzhi, QU Keming"

(Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Shandong Provincial Key Laboratory of Fishery Resources and Eco-Environment,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract In recent years, marine oil spill accidents occurred frequently, which has become a major
concern on the marine environment and biological resources. To better understand the aftermath of an oil
spill in a ship collision accident in the central Bohai Sea, here we modeled the floating and diffusion of oil
film as well as the distribution of dissolved oil (petroleum hydrocarbon) using Euler-Lagrange method.
The size of affected area and loss of fishery resources were also evaluated based on this model. We found
that the volume of spilled oil was about 13,000 L, and the oil film lasted for 72 hours. The sea area
affected by accumulated floating oil was about 69.19 km®. As the film broke down, oil droplets could be
dissolved in the seawater in the form of emulsified and suspended particulate, and diffused to the coastal
in 11 days, although the water quality would still meet the standard for fisheries. The oil film resulted in
reduced fisheries resources, and the emulsified and suspended particulate could re-condense at the coast,
which would harm the intertidal benthos. The affected area was determined based on the model and the
length of coastline. It was estimated that the total economic loss in the oil film zone and the intertidal
coastal zone was ¥ 6.319 million. Our study demonstrated that the numerical model, especially in the
absence of observed data, could be a valuable tool in evaluating the change in natural fishery resources
caused by oil spill accidents.

Key words Euler-Lagrange method; Oil spill accident; Loss evaluation of the natural fishery
resources
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