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Fig. 1  Geographic position of Meizhou Bay, China, and the petroleum bases,

liquid chemical docks, and main sensitive objects
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Tab. 1 Predicted extent of oil spill scatter at 6 h after oil spill under different conditions
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Tab. 2 Predicted oil weight at 6 h after oil spill under different conditions
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Fig.2  Oil diffusion extent at 6 h after a Xiaocuo oil-spill under different conditions
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Application of the NOAA oil-spill model, GNOME, to Meizhou Bay

ZHAO Dong-bo, JI Hou-de, YANG Shun-liang, REN Yue-sen
(Fujian Institute of Oceanography, Xiamen 361013, China)

Abstract: The current study simulated the spread of an oil spill in Meizhou Bay, China, using the GNOME com-
puter program, an oil-spill trajectory model developed by the United States National Oceanic and Atmospheric Ad-
ministration (NOAA). Tidal current field modeled by the environmental fluid dynamics code ( EFDC) and the con-
stant wind field established by the annual dominant wind (NE, 7.3 m/s) and the summer dominant wind (SW,
4.6 m/s) were used as parameters for GNOME to develop a Meizhou Bay oil-spill model. Some parameters used in-
clude: the current uncertainty rate (30% in the down-current direction and 10% in the cross-current direction ) ;
diffusion coefficient (1 x 10°cm’/s) ; the refloat half-life of the coast oil slick (30 min) ; and wind uncertainty
(wind speed: 1 m/s, wind direction; 10°). The sea areas adjacent to the Xiaocuo Petrochemical Port and Douwei
Petrochemical Port were selected as the two initial oil-spill locations and 100 tons of medium crude were set as the
initial spill to model the oil-spill diffusion process under different wind conditions during flood tide/ebb tide. The
model predicted that at 6 h of oil spreading, the evaporated and dispersed volume under different conditions was al-
ways 7.7 tons, and the beached and floating oil-spill volume was 92.3 tons in which the floating range was 6.4 ~
92.0 tons, and the amount beached was 85.9 ~0.3 tons. The maximum scatter extent was approximately 1.3 ~
30.0 km® with a 90% confidence of 2.0 ~56.0 km?®, and the maximum scatter distance approximately 1.2 ~ 14,6
km. These predictions were highly similar to a previous study using a Lagrangian probability model of Meizhou Bay.
Analytically, the spreading and transport of the oil-spill is possibly related to three main factors; (1) the coastline
trend: if the coastline is near the oil spreading route, there will be more oil particles stuck to the shore and less oil
will float over the sea leading to less range of scatter; (2) the relationship between wind and current: if both are in
the same direction, oil spill will spread farther; (3) the wind fetch length: longer wind fetches the farther the oil
spill will scatter. In summary, we successfully simulated oil-spill spreading for Meizhou Bay by setting up a GNOME
model that will provide a useful reference for establishing protocols for oil-spill crisis response.
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