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(2011) 73 A7 & 3R A — 1 KU SRUE = e AR s 3
AR RIE(E 5 km SELUT R - RO
AL Akm - [OETERE R A AR REER
EN) eGSR S Gl o 2k R & U el 4
JEEHY 5 I E e BEEN UL L tg - =58
HRCZRF T ST o AEaniEY 2.5 /NI - AR
i) TOGA COARE Bl /A EIAIE e+
MR R T7E - Chong and Bousquet (1999)43 47
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FUE LA B i 55 8 B 57 B2 5 7H i 00 (National
Center for Environmental Prediction, NCEP)75/]NEKF
— SRS o EAECEAT ¢ (ER B R
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ABSTRACT

The study examines the vorticity budget of a mesovortex observed during the Southwest Monsoon
Experiment/Terrain-influenced Monsoon Rainfall Experiment (SOWMEX/TIMREX). The mesovortex was
associated with Meiyu front developed in the Taiwan Strait on 4-5 June 2008. The mesovortex exhibited
cyclonic circulation, a mesolow, and the asymmetric convective rainband. Using dropsonde data, the vorticity
budget calculation showed the strengthening and deepening of the mesovortex during the two flight missions
(6 hours apart) was mainly contributed both by stretching and by eddy vorticity flux. In this study, WRF
model simulation result was also used to perform the detailed vorticity budget and the role of asymmetric
convection on mesovortex development was discussed.

Based on the evolution of the vorticity, the mesovortex development is divided into four stages. In the
early developing stage (about 5 h), concentrated convection burst within the core of the mesovortex. The mid-
to upper- troposphere was humidified and resultant in a much smaller Rossby radius of deformation. The
concentrated heating induced low-level convergence and vortex stretching and led to a stronger vortex. In the
mature stage (about 4 h), the mesovortex showed pronounced mesoscale updrafts and downdrafts. The
convective heating in the mid-troposphere was largely balanced by the dry rear inflow entrained into the
vortex from the northwest. At this stage, the vorticity at low levels developed much faster than that in the mid-
and upper- troposphere. In the re-intensifying stage (about 5 h), the south-southwesterly was lifted by the
colder air in the low troposphere and the convection re-intensified. Eddy flux continually transported the
vorticity on the edge into the vortex core region. At the same time, the rear-descended dry air induced
adiabatic warming and led to a strengthened mesolow. At the last stage, the convection was suppressed near
the vortex core and the mesovortex weakened.

Key Words: Southwest Monsoon Experiment/Terrain-influenced Monsoon Rainfall Experiment

(SOWMEX/TIMREX), mesovotex, Asymmetric convection, Rossby radius of deformation.



