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NUMERICAL SIMULATION OF EXTREMELY HEAVY RAIN AND MESG-8 SCALE
LOW VORTEX IN INVERTED TYPHOON TROUGH

Jiang Yongqiang Wang Changyu Zhang Weithuan Chen Zhongyi

(Institute of Meteorology, PLA University of Science and Technology, Nanjing 211101)
Abstract

Large and meso scale analyses are made for extremely heavy rain and meso-8 scale low vortex occurring in
Jiading of Shanghai during 6— 7 July, 2001. It is shown that extremely heavy rain happened for the instance of
interaction among inverted typhoon trough and westerly trough and continent cold high and west Pacific Ocean
subtropical high, especially for the instance of westerly trough linking together with inverted typhoon trough at
northwest side of west Pacific Ocean subtropical high. Numerical simulation is made using a 2¥level improved
REM model for this course. The model is that we improved using vertical vary ng distance difference scheme and
Blackadar high resolution PBL scheme and improved its horizontal resolution from 1°x " to 0.25° x 0. 25", etc.
T he model uses E grid, and Betts convective parameterized scheme. The terrain is made using Wallace envelope
topography. T he simulation shows that, not only the typhoon center and the inverted trough are well simulated,
but also the extremely heavy rain and mese-B scale low vortex. The northeast to southwest forecast rain area is
similar to observation, only the forecast extremely heavy rain center is located southeast far about 30km from ob-
servation. It is found that precipitation occurred earlier than mese-B scale low vortex, and the strong conver
gence between * wind speed mate’ triggered strong precipitation. The formative reasons of © wind speed mate’
are discussed, especially the weak wind speed center. T he strong wind speed center is formed by the interaction
between subtropical high and typhoon, and the weak center must be formed by col field. The control experiment
shows that the formation of the ¢ wind speed mate’ and meso-B scale low vortex and the overlapping area of post
tive vorticity and negative divergence is closely related to the special terrain and underlying surface character of
Shanghai area. T he mese-B scale low vortex and extremely heavy rain are analyzed using high time and space
resolution model output physics fields, and their formative mechanism is discussed. The results show that there
is moist convective labile at low level on Jiading area, and the strong convergence between strong wind nucleus
and weak wind area triggers strong convection, and the heavy rain occurs under the condition of abundant water
vapor provided by south air current and the moisture convergence center on Jiading area formed by this abundant
water vapor. It is also shown that the mese-B scale low vortex took place in the instance of raising air column
temperature due to latent heat produced by heavy rain, thus the warm column tem perature is propitious to cor
vergence of low level and divergence of high level, and then enhancing the low level positive vorticity. When the
low vortex has been formed, it can also enhance ascending motion of the air and precipitation, and cause the de-
veloping of low vortex from low level to middle level. There is positive feedback mechanism betw een low vortex
and precipitation, so CISK must be an important mechanism. In addition, 600 hPa compensating cold and dry
dow ndrafts located on the west of low vortex cause the air column colder, and strong updrafts near low vortex
cause precipitation and warmer air column, these two air columns then form a very strong baroclinity and pre-
vide a great deal of baroclinic available potential energy to the low vortex.

Key words: Extremely heavy rain, Meso-B scale low vortex, Inverted typhoon trough, Numerical simula

tion.



