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Absgtract The routine and intensive observational data of* China Heavy Rain Experiment and Study ~ CHeRES' are
used for analyzing and s mulating the heavy rain along the Meiyu front on 22~ 23 July 2002 It isfound that the en-
vironmental condition between the southern edge of the westerlies and the northern rim of the subtropical high of the
western Pacific is favorable for the development of Mesoscale Convective Systems (MCSs) and the occurrence of
heavy rain MCSs develop continuoudy over there while the low-level jet transports warm and moisture air to the
uth of MCSs The heavy rain at the interface between Hunan and Hube provincesis caused by the MCSs, which
occurres and develops continuously along the incompact Baiu front. The horizontal scale of these MCSs is much
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smaller and the life cycleisless than 6 hours Because there are some difficultiesin s mulating the heavy rain occur-
ring along the incompact Baiu front by only usng the routine observational data, it isworth to do the smulation by
usng some intensve observational data, such as ATOVS

Usng the MM5 moded , three experiments, i. e , NOATOVS, INDIRATOVSand DIRATOVS, are performed
to smulate the heavy rain process In Experiment NOA TOV S, only the conventional radiosonde and surface data
are analyzed using a successive correction schemeon the bassof first guess Andin Experiment INDIRATOVS, the
conventional radiosonde observations and temperature, humidity obtained from the retrieval of ATOVS, which can
be called indirect assmilation, are analyzed on the basis of first guess In Experiment DIRA TOV S associated with
the radiosonde observations, brightness temperaturesof A TOV Sat 0600 U TC 22 July and 1800 U TC 22 July are di-
rectly assmilated to form theinitial field of the model. The smulated studies are focuses on understanding the influ-
ence of the A TOV S radiance data on the numerical smulation of the mesoscale convective systemsin Meiyu front.

By anayzing the results of the experiments, it isfound that (1) athough the smulated mgjor weather systems asdi-
ated with the heavy rain, such as the vortex, low-level southwesterly jet and the northeast = southwest shear line, are in
good agreement with the observations in each experiment , the location and intensty of the vortex in Experiment DIRA-
TOVS are generaly better than other experiments (2) Theincrementsof Experiment DIRATOV'S show that the direct as-
smilation of ATOV S radiance data can adjust the temperature and humidity background of the troposphere distinctly. In
Experiment DIRATOV'S, the temperature and humidity of the initia fidd are enhanced in the tropogphere by usng the
ATOVS radiance data (3) The experimenta results show that both the location and the 24-h maxima precipitation in Ex-
periment INDIRATOV'S seem ot superior to that in Experiment NOATOV'S, while these results in Experiment DIRA-
TOVS are the best. The successul smulated resultsin Experiment DIRATOV S can reproduce the main feature of the ob-
served heavy rain, such as the location of the heavy rain and the maximum of 6 h precipitation (4) The Smulated experi-
mentsimply that the results of the mesoscae convective system (MCS) and the heavy rain can be improved when ATOV S
are assmilated directly , egpecialy when the conventiona observations are not enough
Key words Meiyu front , meso B convective system, A TOV S radiance data, data assmilation
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