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1. Motivations

Catastrophes caused by the Deepwater Horizon oil spill in April 2010 alert us
that we need a more accurate oil track forecast model system. Most oil track
forecast models generally use virtual particles (passive tracers) without
considering the feedback of surface oil presence to atmospheric and oceanic
boundary processes. For example, there exists a strong SST front in the
boundary zone between surface oil and water owing to different capability In
absorbing solar radiation that have an important influence upon atmospheric
boundary conditions. Significant roughness changes between the two media due
to damping of ocean surface waves by surface oil also play a role in modifying
atmospheric boundary properties that in turn affect the surface oil movement
(direction and magnitude). Preliminary analysis from an idealized study may be
beneficial to the improvement of oil track forecast model.
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Fig. 1. Schematic of UWPBL model 4.0 flow

3. Experimental design
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Fig. 2. Schematic of experimental design *deltaT = 0.001, 0.002, ..., 0.04°C
*Temperature gradient =

deltaT/deltaX in unit of °C per 0.04°.

4. Surface wind speed and vectors 7. Relative Ekman mass transPort (kg/ms) 8. Linear relation with SST gradients
relative zonal Ekman transport (ka/ms) |
(a) SST_grad = 0 °C/0.04° (b) SST_grad = 0.01 °C/0.04° (a) SST_grad = 0.02 °C/0.04° (b) SST_grad = 0.04 °C/0.04° (0) ot location (8°W,28.56°N) (5) ot location (38.44°W,29°N)
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