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A Numerical Simulation of the Heavy Rainfall in Shanghai
Using Non-conventional Observational Data

Qi Linlin, and Zhao Sixiong
(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract  The strong heavy rainfall occurred in Shanghai during 5~6 August 2001. Synoptic analyses
indicate that the landed tropical cyclone (TC) and east to it, the western Pacific subtropical high were
the favorable circulation conditions to this extraordinary heavy rainfall. The heavy rainfall was mainly as-
saciated with the mesoscale convective systems developing in TC. The nonhydrostatic mesoscale numeri-
cal modet MMEV3 was applied to simulate this case. During the simulation, the non-conventional obser-
vational data, including automatic meteorological slations data and satellite data were directly adopted in
nudging four-dimension data assimilation process of MM5V3. The simulated results implied thar the pre-
diction of heavy rainfall may be improved when non-conventional chservational data were assimilated into

numerical model. The simulation of the full physics processes of MM5V3 was basically possessed of a ca-
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pahility to reproduce the development and evolution of large scale weather systems and tropical ey-
clone. The analysis of simulated results revealed that the specific dynamical and thermodynamical strue-
tures of mesoscale convective system in tropical cyclone were directly related to this heavy rainfall. The
intense south wind jet stream below 500 hIPa accompanying with the tropical cyclone was not only the fa-
vorable condition of the development and maintenance of the TC and convective cloud clusters, but also

the moisture source and heat energy transport helt of this heavy rainfall.

Key words; heavy rainfall; mesoscale convective system four-dimensional data assimilation; numerical

simulation



