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A dignostic Case Study of the Environmental Conditions Associated
with the Low-level Jet and Mesoscale Convective Systems over

Subtropical China: June 1-3, 1933 Case

Chin-Piao Pu George Tai-Jen Chen
Taipei Meteorological Center Department of Atmospheric Sciences
Air Navigation and Weather Services National Taiwan University

Civil Aeronautical Administration

Abstract

A case of Low-Level Jet(LLJ) and Mesascale Convective Systems(MCS)aver Subtropical China during the
period of June 1-3. 1983 was selected to study the environmental conditions responsible for the evolution of
LLJ and MCSs and the effects of LLJ and MCSs on the environment. Grid spacing at 95.25 km intervals was
used to compute the kinematic parameters ( vorticity, divergences, vertical velocity ) and thermodynamic
parameters { instability index. vertical gradient of equivalent potential temperature ).

Results show that unstable environment was a necessary condition for the initiation. development and
maintenance of MCSs. A series of MCSs developed upstream or downstream and moved toward the region of
deep layer of strong potential instability. They tended to dissipate in weak potentially unstable or stable
environment.

Convergence and strong cyclonie vorticity in the lower troposphere, positive vortieity advection at 500hpa.
strong divergence and diffluence at upper level seemed to be important contributors 1o the formation and
intensification of the MCSs. The initial MCS environment exhibits upward motion through the troposphere
with maximum occuring near 500 hpa. At the maturing stage of the system the magnitude of upwand motion
increased fourfold with a maximum in the vicinity of 300 hpa.

The most pronounced feature of the wind field is the presence of a relatively strong LLJ over Subtropical
China that extends into the genesis region of MCS. Thus, LL] seems to be a precursor of the MCS. A LLJ
intensified and reached a maximum intensity to the southeast of a well- developed band of MCSs over
Southern China 10 the south of a Mei-yu front right after the maturing stage of the MCS band. For the two
events of a MCS band, one had a series of MCSs developed upstream while the other cne developed down-

stream.
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