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Liu Lei,Fei Jianfang, Zheng Jing, Cheng Xiaoping. 2011. Numerical study of the effects of ocean waves and sprays on Typhoon
“Shan Shan”. Acta Meteorologica Sinica, 69(4) :693-705

Abstract Typhoon is a severe weather system. Over the open sea, strong winds are able to stir up big waves and change the
sea surface roughness. When the white foam breaks on the top of waves, a lot of sprays are produced in the air-sea interface.
Based on the shared memory and semaphores inter-process communications in the Linux system, the coupled meso-scale atmos-
phere-wave model is used in the simulation of typhoon “Shan Shan” with the involvement of the Fairall or Andreas sea spray pa-
rameterization. The results show that the air-sea interaction has influence on the typhoon intensity, but little effect on the ty-
phoon track. Since the coupled model considers the impact of ocean status on the sea surface roughness, the simulated typhoon
intensity is closer to the observation than the uncoupled model. The air-sea interaction influences typhoon in terms of dynamic
fields and, the momentum flux is changed with the sea surface roughness. Whether the simulated typhoon is realistic or not is
largely determined by the matching condition between the simulated ocean status and the observation. The sea spray affects the
dynamic structure through thermodynamic fields. The latent and sensible heat fluxes in the Fairall parameterization are signifi-
cantly increased, which changes the thermodynamic structure of the typhoon and strengthens it. The interface flux calculated
via the Andreas parameterization under high-relative humidity conditions is small., and, as a result, although the sensible heat
flux is increased under high wind speed conditions, the total latent and sensible heat fluxes via the Andreas parameterization are
smaller than those via the Fairall parameterization, resulting in a weaker typhoon. The sea spray has effect on the typhoon
track through changes in its structure and intensity.

Key words Shared memory., Coupled mesoscale air-sea model, Sea wave, Typhoon, Sea spray parameterization
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Fig.5 Vertical cross section of relative vorticities through the typhoon center at 36 h

(unit: 10 “s'; @ denotes the typhoon center;
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Fig. 6 Latent heat fluxes at the sea surface at 36 h

(shading, unit: W/m?, starting from 300 W/m? surrounded by the solid line with the interval of 40 W/m?)

and 25 m/s wind coverage (dashes) (a. ctrl,b. coup,c. coup+ andr.d. coup+ fairl)
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