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Environmental Conditions for the Line Convection over the
Northern Taiwan Strait and the Adjacent Areas
in the Taiwan Mei-Yu Season

George T. J. Chen' Li-Yin Shen’

'Department of Atmospheric Sciences, National Taiwan University
>Taipei Weather Station, Central Weather Bureau

ABSTRACT

Doppler radar echo data observed in May-June 1988-1993 at the CKS International Airport, the
Civil Aeronautics Administration, were used to identify the mesoscale lines of convection. Fifty-nine lines
identified were categorized into different types according to the echo patterns of line formation and the line
positions with respect to the surface front. The general characteristics and the composite environmental
conditions were then obtained by using ECMWF grid and Panchiao rawinsonde data.

Results showed that all lines occurred in the southwesterly monsoonal flows in the south side of the
850 hPa Mei-Yu front. The strong low-level vertical wind shear below the LLJ at 850-700 hPa provided a
favorable condition for line formation and development. Horizontal convergence coupled with the
horizontal moisture flux convergence in the lower- and mid-troposphere ensured that the convection could
reach 200 hPa level in the potentially unstable environment. Among all frontal lines, the "on-front” type
had the longest mean lifetime, the longest horizontal length scale, and the smallest propagation speed.
These appeared to be consistent with the fact that the mature line of this type was located right on the front

where the horizontal convergence and moisture flux convergence were the strongest and thus the upper-
level divergence produced were also the strongest. The low-level vertical shear of v, was smaller than that

of v, ( 5"/&(5"/& ) for the "ahead-of-front" type, and the reverse was true for the "on-front" and

"behind-front” types. These seemed to be consistent with the shortest lifetime for the "ahead-of-front" type.
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The broken-line type had the greater vertical shear in v, than in v, below the LLJ level, and the reverse
was true for the back-building type. The greater vertical shear in v, for back-building type as compared to
the broken-line type was consistent with the longer lifetime of the back-building lines. The convective
Richardson number suggested that the large-scale environment for the "ahead-of-front" type was favorable
for the formation of multi-cell squall lines and the formation of super-cell squall lines was possible in the

large-scale environment of other types.

Key words : line convection, moisture flux, vertical shear, low-level jet, convective Richardson

number,



