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DYNAMIC AND THERMODYNAMIC CHARACTERISTICS OF MESOSCALE
CONVECTIVE SYSTEM AND THE IMPACT OF ITS EVOLUTION ON
VERTICAL WIND SHEAR

SUN Xiao-lei"?, MIN Jin-zhong"?, WANG Shi-qi"?, SHEN Fei-fei"*, DU Ning-zhu"’

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of
Information Science & Technology, Nanjing 210044, China; 2. Key Laboratory of Meteorological Disaster
(Nanjing University of Information Science and Technology), Ministry of Education, Nanjing 210044, China)

Abstract: To explore the importance of wind shear in the development and maintenance of convective
system, the present study uses the sounding data from the Shanghai Baoshan meteorological observation
station at 20:00 on June 5th 2009(LTS) to generate the initial field of idealized simulation, and designs a
series of tests including the change of the entire level, mid-level, and low-level wind shear. The system’s
dynamic and thermodynamic characteristics and the evolution of the system are analyzed, and the
following results are found. (1) The change of wind shear in the entire layer has the most significant
impact on the mesoscale convective system, followed by the change of wind shear at mid-level. When the
entire layer vertical wind shear is increased (decreased), the convective system has the strongest (weakest)
strength and organization, and the life span of the system becomes longer (shorter). (2) As the vertical
wind shear increases, the horizontal vorticity also increases, which will be converted into vertical vorticity
under the influence of vertical motion. The positive feedback developed by the interaction between the
vortex and vertical motion is an important reason for the enhancement of the strength of the system and
the maintenance of the linear structure for a long time. (3) When the wind shear decreases, the movement
speed of the convection system becomes much lower than that of the gust front, which moves to the front
of the system and blocks the necessary warm transportation of the updraft at the front of the system. The

cold and stable environment after the gust front dissipates the system.

Key words: idealized simulation; wind vertical shear; vertical motion



