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A Diagnostic Study of the Low-Level Jet Occuring
During the Mei-Yu Season
in the Southern China Area and the Vicinity of Taiwan

Kang-Ning Huang Song-Chin Lin
Computer Center institute of Atmoshperic Physics
Central Weather Bureaum National Central University

ABSTRACT

Previous studies on the heavy rainfall revealed that occurences of heavy rainfall were intimately

related to the appearance of low-level jet. During 9 ~ 14 June 1979 in the southern China and
Taiwan areas, heavy rainfalls accompanied with low-level jet were obsered. By performing horizontal
and vertical structure analyses and momentum forcing-term computations with FGGE level ITIb data,
this study is attempting to understand the circulation of low-level jet and its connection with the upper
level jet, and to find out the possible triggering mechanism of low-level jet and the cause and effect
between the low-level jet and heavy rainfalls.

Results show that thermodynamically increasing of north-south pressure gradient is the major
cause to the formation and development of the low-level jet. When the entrance region of the upper
level jet movers to the east of the Tibef Plateau, mesoscale convective systems may develop and
further cause precipitation in the southern China area due to ascending motions beneath tle rear-
right section of the upper level jet and the moisture supply carried by the southwesterly wind. In the
lower troposphere of the convection area, the positive feedback effect between the convective latent
heat release and the npward vertical motion will cause the pressure to decrease. The noth-south
pressure gradient is further enhanced by the southward movement of the cold high pressure from the
nerth. The strong east-west geostrophic wind constitutes the development and the maintenance of
thic low-level jet in the southern China area. Flows in the upper level of the ascending region difflucnt
to the north of the upper level jet and to the south of the low-level jet, which indicate a thermally
direct circulation in the entrance of the upper level jet and a thermally indirect circulation across the
low-level jet. This vertical configuration also implies coupling hetween the upper level jet and the
low-level jet.

In this case study the wind speed of the low-level jet is mainly attributed to the geostrophic
component, which differs from other cases, In the southern China area, development of mesoscale
convective system is inferred to be the triggering canse for the formation of low-level jet. However,
heavy rainfalls were also observed in the northern Taiwan area, in this case, as the well developed
thermally indirect circulation of the low-level jet approached the island of Taiwan. This, it seens that

the low-level jet is also a triggering cause for the heavy rainfall events in the Taiwan areas.
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