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RE FEREA L& R & RS~ T % 07 IR
R [ R - R A EEEA
& o P2 RIRIR RS RE T ) 2SR N BRI - o
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ABSTRACT

Under the influence of the strong southwesterly flow in front of the Meiyu front, multi-cell
thunderstorms formed along the coastal region of northwestern Taiwan and finally organized into an
east-northeast—west-southwest linear convective system, which produced heavy rainfall on the land along the
coastal region from Miao-li to Hsin-chu at 0600—1700 LST on June 13, 2002. The maximum precipitation of
190 mm occurred at Hu-kou, Hsin-chu. This paper aims at this heavy rainfall case of the Meiyu season,
analyzing the synoptic situation, surface and sounding data, hourly rainfall and Doppler radar data, to
investigate the synoptic environment for the convective system to develop and its accompanying mesoscale

phenomena.

The wind field of Ban-chiao rawinsonde station on 1200 UTC, June 12 showed that the wind direction
veered with the height from southwest at low troposphere to west at 500 h Pa, and the vertical wind-shear
vector also showed the characteristic of veering. There was a low-level jet in northern Taiwan at the level of
700 h Pa, thus an obvious vertical wind-shear (6.7x107s™) at low troposphere, which favored the twisting
process’ forming a cyclonic vortex at the middle-and-low troposphere. The weaker CAPE in northern Taiwan
had a value of only 798 m™s™, but with the appropriate vertical wind-shear at the middle-and-low troposphere,
the value of Ric was merely about 13, which approached the area favorable for the development of a supercell

thunderstorm.
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The area of the first phase of convective precipitation resulted from a east-northeast—west-southwest
linear convective system, which was composed of several isolated convective cells. Its strength and
movement had a close relationship with the wind-shear convergence zone to the immediate south of the
convective system. The results showed that three airflows with different characteristics—warm and wet
environmental southwestern airflow, divergent northwestern cold outflow resulting from convective
downdraft when lowering to near-surface layer, and southeastern returning flow along the river valley turned
from part of the strong southwestern airflow of low troposphere when encountering the block by the Snow
Mountains—joined together at the coastal land in Miao-li and Hsin-chu and formed an east-northeast—
south-southwest wind-shear convergence zone, which favored the formation and development of new
convective cells to the southwest of the old cells. Therefore, though individual convective cells moved toward

east-northeast, the center of precipitation moved toward south.

The second phase of the convective precipitation occurred mainly at Hu-kou, Hsin-chu and remained
stationary. The radar data showed that part of the cold outflow that blew to the southwest out of the obvious
divergent outflow resulting from the convective downdraft in the region of strong convective cells when
lowering to near-surface layer joined together with strong southwest airflow and resulted in a near-surface
convergence zone, which favored the development of the new convective cells to the southwest side of this
back-building-type convective system. When the southwest airflow and the strength of the convergence zone
weakened, the convective system weakened rapidly, too. Besides, in the convective system, there was a
mesoscale cyclonic vortex developing at the height of 1-5 km, and reached strongest at 4 km high. It was
possibly through the twisting process with the conditions of obvious low-level vertical wind-shear and strong
convective updraft. The strengthening of the vortex had a close relationship with the middle-level
convergence, therefore, after the vortex left the core region of the convection, it weakened rapidly for the lack

of the support of strong convection.

Key Words: Heavy Rainfall, Vertical Wind-Shear, Supercell Thunderstorm, Convective Downdraft,

Convective Updraft, Mesoscale Vortex



