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Tropical Storm Formation in Response to Sea Surface
Temperature Anomaly

Wu Guoxiong
(LASG. Institwte of Atmospheric Physics, Chinese Academy of Sciences. Beijing. 100080)

Abstract

Numerical experiments based upon a low resolution version of the GFDL climate model
were developed to investigate the sensitivity of tropical storm (TS} formation (o sea surface tem-
perature (SST ¥ anomaly. Perpetual August climate was specified. and the mean August SST was
prescribed for the model. SST anomalies (SSTAS) were placed in different parts of the tropical
North Pacific Ocean. The frequencies of tropical storm formation over the western North Pacific
were counted in the different experiments and used for the sensitivity study.

It was shown that the frequency of TS formation is very semsitive to the underlying SST.
Significant increases in the frequency of TS formation were found over the warm SSTA regioa.
The mechanism linking the TS formation to SSTA was investigated. It was found that the prima-
ry atmospheric response to a given SSTA is the low, level convergence over warm SSTA region
and divergence over cold SST regions. This large-scale pattern causes cyclonic vorticity genera-
tion in the lower troposphere and anticyclonic vorticity generation in the upper troposphere over
the regions of positive SSTA. resulting in lower level water vapor flux comvergence in that re-
gion to reinforce the latent heat energy for the development of convection. More TSs are then
formed over the warm SSTA region. These mechanisms were used to link the variation of TS for-
mation frequency to ENSO events. During cold ENSU years, more TS formation occurs over
the regions of the western North Pacific and western South Pacific not only because the S3T in
the eastern equatorial Pacific is coider than normal, but aiso becauss the S8T in the western Pa-
cific becomes warmer than notmal.

Key words:  Sea surface temperature anomaly, Low level convergence; Typhoon.



