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Fig.1 Environment sensitive areas distribution of ship oil spill
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Tab.4 Pollution and hazard predictive assessment results of ship oil spill on sensitive areas in different seasons
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Fig.2  Spatial distribution of pollution and hazard predictive assessment results of ship oil spill (summer)
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QUANTITATIVE ASSESSMENT OF SHIP OIL SPILL HAZARD BASED ON
STOCHASTIC SCENARIO SIMULATION A CASE STUDY IN NORTHERN

TAIWAN STRAIT

CHAI Tian', XIONG De-Qi’

(1. Navigation Institute, Jimei University, Xiamen 361021, China; 2. Environmental Science and Engineering College,
Dalian Maritime University, Dalian 116026, China)

Abstract We proposed a quantitative evaluation based on the stochastic scenario simulation to assess the hazards of a
ship oil spill, in which the randomness of ship oil spill occurence, the uncertainty of hydrodynamics, wind force in the
ocean, and the sensitivity of environmental resources are considered to overcome the defects of typical scenario simulation.
According to the probability of oil spill pollution in a sensitive area and the shortest arrival time that obtained by stochastic
scenario simulation and grid statistics, combined with the parameters such as environmental sensitivity index and oil spill
amount, we are able to determine the oil spill damage index with which quantitative evaluation of the damage can be done.
The results show that in the northern Taiwan Strait, the scale of ship oil spill pollution in different seasons is in a
descending order from summer (27.8), autumn (25.5), spring (21.1), to winter (16.2). In summer, the Niushan Island
Ecological Reserves is more likely to be affected by a ship oil spill, and the rating of the pollution probability and damage
index is high, while in other seasons, that of the protection zone in Dongjia Islands is the highest. The stochastic scenario
simulation can make up for many missing accident scenarios, assess the effect of a ship oil spill objectively and
comprehensively on marine environmental resources, and provide a new method for evaluating the risk of ship oil spill
damages.

Key words stochastic simulation; environmental sensitivity index; oil spill pollution probability; oil spill damage
index



