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ABSTRACT

This paper analyzed the climatology of those tropical cyclones formed in the western North Pacific
and while the strong cross-equatorial flows (SCEF) occurred. Case simulations using MMS5 were performed
and the results were analyzed to address the role of SCEF on tropical cyclone formation. Results show that
19.4% of all tropical cyclones formed while SCEF occurred. Most of these cases occurred in July ~
September and at lower latitudes. The ECMWF 850hPa streamlines showed that for most of such cases, the
SCEF occurred at places to the southwest of the disturbance center. The easterly also prevailed to the north
of the system center. In addition, a quarter of such cases appeared to have two meso-vortices during their

formation stage.

Two cases with SCEF to the south and significant easterly to the north were simulated. The initial
850hPa flows showed that one case (Gloria, 1896) had two meso-vortices while the other (Opal, 1997) had
only one. However, both cases had two meso-vortices after 12-hour integration. These meso-vortices had
pronounced circulation and low pressure center at the surface. Both systems intensified and developed
upward at later time periods. They also rotated, moved closer with respect to each other and then merged.
During the merging process, the weaker system deformed and was wrapped into the stronger system
according the vorticity pattern. However, the process appeared to be different for the surface flow pattern.
In addition, the merging was earlier for the surface flow pattern than for the vorticity pattern. After the
merging process, the vorticity of the system increased significantly. The vortex also contracted horizontally
and extended vertically. ‘

Finally, NSCAT flow field and the low-level circulation of some other cases were examined to
address if the vortex-merging a common feature during the tropical cyclone formation stage. Results
showed that low-level flow pattern appeared to have two vortices prior to the issue of TCFA for Opal
(1997), Rosie (1997) and Irving (1993). However, the ECMWF grid point data could not resolve such
mesosclae flow feature. Therefore, we concluded that the merging of meso-vortices might have occurred

for some tropical cyclones and such process appeared to be crucial to the formation of these cases.
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