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A Study of the Relationship between Low-Level Jet
and Mesoscale Convective System

W. K. Soong'  G.T.J.Chen' Y.H. Kuo®

'Department of Atmospheric Sciences, National Taiwan University
?National Center for Atmospheric Research

ABSTRACT

A Mei-Yu front existed over southeastern China in 15-16 May 1987 during TAMEX period. Ahead
of the Mei-Yu front, a low-level jet (LLJ) and mesoscale convective system (MCS) developed with time.
The purpose of this paper is to analyze observational data and to use Penn/NCAR MM4 mesoscale model
to simulate this case in order to study the relationship between LLJ and MCS. Observations showed that the
along-front cloud band and the embedded MCS moved southward with time. The long-lived MCS
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originally located to the north side of the LLJ, developed and moved southward to coinside with the LLJ.
The length of the LL] (=10 ms’) extended from 1000 km to 2000 km in 24 hours. At the same time,
the large-scale pressure gradient force intensified in the exit area of the LLJ. Results of the control run
(CNR) in the MM4 model simulation show that the general characteristics of 850 hPa front position and
LLJ are similar to the observations. It indicates that the model handled the characteristics of the Mei-Yu
frontal system reasonably well. In the very early phase of the model run,the time of precipitation lagged
behind GMS observed MCSs. This is probably due to the adjustments time needed for model to form
precipitation. Nevertheless overall precipitation pattern is similar to the MCS from satellite imageries.
Results of fake run (FAK) without latent heat show that the intensity of the precipitation and the LLJ is
much weaker than that in CNR. It indicates that the latent heat released by MCS has significant
contribution to the development of MCS and LLJ.

The CNR simulation shows that MCS is associated with low/high-level convergence/divergence and
a significant upward motion. As the MCS developed, the low/high-level convergence/ divergence and
accompanied upward motion intensified due to latent heating and led to the MCS self-intensify process. At
the same time, the LLJ was enhanced by three different ways: (1) To the north of 25°N, the LLJ tended to
the enhanced by the Coriolis acceleration in the area of southerly or southeasterly ageostrophic flow to the
south of MCS. Vorticity budget computations showed that the low-level cyclonic vorticity increase over the
MCS area was mainly due to the horizontal convergence. The vorticity generation was apparently partially
due to the Coriolis effect. (2) To the south of 25°N, the southwesterly LLJ tended to the enhanced by the
ageostrophic southwesterlies which were associated with MCS. (3) The low-level pressure was decreased
due to latent heating of MCS. This led to the flows of warm and moist air from the south into the MCS area
and produced additional pressure decrease. The increase of pressure gradient force then intensified the LLJ

through the geostrophic adjustment process.

Key words - Low-level jet (LLJ), Mesoscale convective system (MCS).



