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Fig.1 Distribution of environmentally sensitive resources in Weitou Bay
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Fig.2 Large sea area computing domain and verification point location (a) and grid map (b)
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Fig.3 \Verification curve of Xiamen tide level
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Fig.4 \Verification curves of velocity(a) and direction(b) of d2 tidal level station (spring tide)
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Tab.1 Error of tidal level and tidal flow simulation results at d2 tidal flow verification point

Jagiva d2 K (m/s) d2 Sk L 1 /0
iR 0.125 26.206
Frifiin 2 0.167 35.208

U5 s Il gk o fa] s (a) F0 38 Rl sk (b) i
Fig.5 Flow field during spring tide at the middle of high tide (a) and at the middle of low tide (b)
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Tab.3 Four Kkinds of oil spill simulation scenarios
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Fig.6 Oil film sweeping in four typical simulated situations within 72 h
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Tab.4 Sweeping area and immediate residual oil amount under different wind direction and wind speed
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The Oil Spill Risk Simulation in Weitou Bay and its impact on the surrounding
Environmentally Sensitive area

ZHAO Xing', WANG Xianxin', WU Liang’, XING Chenglu’, HUO Ran'
(1. Research Institute of Engineering and Technology for Safety and Environment, CNOOC EnerTech-Safety & Environmental Protection Co., Tianjin
300457, China; 2. China Offshore Envronmental Service Ltd, Tianjing 300457, China )

Abstract: Based on the MIKE21 hydrodynamic model, a tidal current numerical simulation is carried out in the
Weitou Bay area, and the reliability of the simulated tidal level, velocity and direction is verified by comparing
the measured data. Based on the Lagrangian "oil particle” theory and considering the weathering processes during
the movement of the oil film, a two-dimensional oil spill diffusion model in the Weitou Bay area is established to
simulate and predict the sweeping area of oil film and the pollution of oil film to the environmentally sensitive
areas under four oil spill scenarios. The results show that the oil spill accidents could cause serious pollution to all
environmentally sensitive areas in Weitou Bay. In summer, under normal wind direction (the most unfavorable
wind direction), the oil film arrives ashore and the pollution is serious with the residual oil content reaching
46.7% in 72 h, the short drift distance and the sea sweeping area less than 60 km? In winter, the drift distance is
long under the normal wind direction with the sweeping sea area more than 228 km?* and a lower 72 h residual oil
volume of 36.1%.

Key words: MIKE21; oil spill accident; numerical simulation; predict; environmentally sensitive area



