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On the Meso-Scale Structure of Mei-Yu
Front in Taiwan

by George Tai-Jen Chen and Shui-Shang Chi

ABSTRACT

A quasi-Lagrangian coordinate, fixed on the moving front, is employed to study
the meso-scale structure and the accompanying rainfall of the Mei-Yu front in Taiwan.
Analyses are made on the composite structure of 29 Mei-Yu fronts which influenced
Taiwan in the period of May 15 through June 15, 1972-1977. Results show that the
occurrence of heavy rainfall has the maximum probability in the region between 100
km ahead of and 200 km behind the front over northern Taiwan, and in the region
of 200-300km ahead of front over southern Taiwan.

Results also show that the net effect of front in southern Taiwan is to decrease
the potential instability of the atmosphere. On the other hand, the front in northern
Taiwan is to heat and moisten the atmosphere but does not change its instability
structure. Low level wind maximum is suggested to be the cause rather than the
effect of the convective motions.

The structures of the divergence field, thermal field and rainfall distribution
reveal that there are two thermally direct cells of equal size with their ascending
branches located over the surface front. As the front moves to southern Taiwan, two
thermally indirect cells of different size are found with their descending branches
located over the surface front. Convective activities are found to be enhanced over
the ascending branches and suppressed over the descending branches of these
secondary circulations. The thermally indirect cells over southern Taiwan are
perhaps driven by the convective activities as suggested by the rainfall observations.



