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Abstract
Examination based upon satellite-derived air-sea parameters, especially for time-series energy
varjations in differeat rainfalt convective stages, shows that the significant higher latent heat release (up
to two times than similar case occurred in the previous year) during rainfall activities is the most crucial
factor to maintain the typhoon, Vamei, formation process,

1. Introduction

As early as 1968, Gray (1968) indicated that the
Coriolis force is one of the most important factors to
consider. It is logical to assume that within 5 degrees of
the equatorial belt, it is generally tropical cyclone-free.
However, a typhoon was bhorn near the Singaporecan
ocean in December 2001 and have a maximum wind
speed of 39m/s near 1.5°N, called Vamei (Chang et al.
2003).

2. Methodology

{t is a reasonable line of thought to consider how
energy plays its role in a typhoon’s formation and
evolution. Therefore, in order to provide additional
insights, this study attempts to look into the energy flux
and variations associated with Typhoon Vamei.

3. Satellite Data

The DMSP sateliites” SSM/I data (5°N-5°S,
102.5-112.5°E) were used fto retrieve the air-sea
parameters and rainfall rates for 1999 and 2001. The
parameters and rain rates were retrieved by various
empirical equations (Chiu, 1990, Liu et al, 2001,
2002).

4. Results

Figure | shows that the air-sea energy parameters’
variations for December of 1999 and 2001, The
parameters depicted that a typhoon could possibly
occur in these two periods, due to the suitable air-sea
environment conditions. The periods in 1999 and 2001
both had sufficient LHF to support the formation of
typlioon <cloud clusters. Evidently, more cnergy
conditions were required for the sustaining and
strengthening of these cloud clusters. As seen in Table
1., thie LHF values for Dec, 20-25, 1999 and Dec. 21-26,
2001 had similar energy LHF wvalues and dynamic
conditions. Cloud clusters were both observed in the
area during these two periods. Comparison in LHR
values showed that the value in 2001 was two times
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farger than the value in 1999, revealing the importance
of the LHR. Larger LHR released from the rainfall
activity ensured a larger energy influx for the typhoon
to continue growing. Moreover, it also induced stronger
convections and additional energy releases to form a
positive feedback of a newly developed typhoon.

5. Conclusion Remark

Through satellite-derived air-sea fluxes, this
study showed that conducive energy conditions in 2001
assisted in the formation of Typhoon Vamei, which was
stemmed from stronger LHR  released from the
rainfall activity, during the pre-formatior period.
However, more simulations and low-latitude typhoon
case analysis are recommended for the investigations of
such rare typhoons, as weil as how global warming
impacts the LHR variations.
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Table 1. Fluxes of SHF, LHF and LHR during three different time periods.

R
1999 2001
(12/20~12/25) (12/21~12/26)
SHF (W) *10" 0.92 1.21
LHF (W) *10" 12.72 16.25
LHR (W)*10" 26.04 55.25
Total HR (W)*10" 39.68 72.71
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Fig. 1. Camparisons of (a) SHF, (B) LHF, (¢) LHR and (d) Total energy in December of 1999 and 2001.
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