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Risk Assessment of Oil Spill Accident at a public Passenger and Cargo Ro-Ro
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Abstract : This public terminal project for passenger and cargo roll-on/roll-off is located in the southwestern
coastline section of Zhujiajian Island, Putuo District, Zhoushan City. The surrounding sea area is
crisscrossed with waterways and has a well-developed water transportation system, resulting in a
high probability of oil spill accidents caused by collisions. Given that the movement of the oil film is
influenced by complex factors such as current and wind direction, and it is difficult to control an oil spill
accident after it occurs, it is very necessary to make good predictions in advance to effectively deal
with oil spill accidents. By constructing a two-dimensional tidal current model and coupling it with an
oil spill model, a risk assessment of oil spill accidents occurring near the public terminal for passenger
and cargo ro-ro is conducted to simulate and predict the impact range of oil spill pollution in water
areas under different wind directions. The research results show that under all wind directions, after
the oil spill accident, the diffusion range of oil particles includes the northern end of Zhoushan Island in
the north, the coastal area near Ningbo City in the west, the sea area near Xiangshan in the south, and
the sea area near 8 kilometers off the shore of Zhujiajian Island in the east. After 72 hours, the swept
sea area reaches 346.1-826.6 km®. The time it takes for the oil film to reach the surrounding sensitive
waters varies under different prevailing wind directions. Within 24 hours after the oil spill occurs, the
oil film is concentrated between the islands or in the nearshore areas. After 24 hours, the spread
intensifies, and by 72 hours, it has already affected the outer sea areas. It is recommended that when
an oil spill accident occurs, relevant emergency measures should be initiated as soon as possible to
ensure that the oil pollution can be effectively controlled within 24 hours.
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