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Absgtract Three long life-cycle severe heavy rainfal induced the flooding of the Huaihe River basnfrom 29 June to
11 July 2003, the most severe heavy rainfall during 3 - 5July, which moved from upper reaches to lower reaches of
the Huaihe River basn, cause the flooding more dangerous. In this paper, firstly, synoptic condition of the heavy
rainfall processis diagnosed. Secondly, the upper-air sounding, satellite and Doppler radar data are employed to an-
alyze the mesoscale convective system producing the most severe heavy rainfal at Chuzhou and Nanjing.

The synoptic weather pattern analys s shows that the eastward propagation of trough resultsin the rainfal area
moving from upper to lower reaches of the Huaihe River basn. The invason of dry ar in the middle troposphere
prior to the rainfall intensfies the convective instability in the lower and middle troposphere. The transportation of
vapor increases the humidity and Convective Available Potential Energy (CAPE). The inverson near surface pro-
duced by downdraft during the heavy rainfall is not favorable for the maintenance of convective systems. The large
area rainfall isproduced by meso@t convective system, but the local severe rainfal at Chuzhou and Nanjing is caused
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by mesoff or mesoy convective systems. The rainfall most frequently occurs while the convective system develops
to the mature and disspating periods. It isfound that the rainfall at the mature stage is not always stronger than
that at the disspating stage.

The analysis of infrared brightness temperature and radar reflectivity reveal s that severe radar echo is not con-
sistent with the area enclosed by - 52 . For present case, the strong radar echo isonly located in the central and
southern part of the areaof - 52  cloud brightness temperature, and thereis the cloud anvil to the north of strong
radar echo. The radar reflectivity from Hefei radar indicates that the top of radar echo is higher than 10 km during
the heavy rainfall period and the reflectivity more than 45 dB Z occurs below 5 km. The two periodsof Chuzhou rain-
fall happen during the mature and disspating stages of the convective systems. The retrieval dataof dual Doppler ra
dar from Hefe and Maanshan reveal that the mesoscale convective line and its cell s along the mesoscale convergence
line produce directly the heavy rainfall at Chuzhou. The mesoscale convergence lines appear in the lower troposphere
and tilt northward from low to middie level. The location of convection lineiscond stent with the convergence line at
the height of about 3 km.

Key words mesoscale convective system, heavy rainfal , Doppler radar , retrieval data of dua Doppler radar
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Table 1 The physical quantities calculated by upper air sounding data at Anging, Nanjing and Fuyang stationsfrom 1200 UTC 3
Jul to 1200 UTC 5 Jul 2003

Variables
Time Sation CAPE/J- kg'! CIN/J- kg1 LI K PWA T/ mm 8o K
07-03T1200 Anding 1464 2 -5 34 50.4 362
Nanjing 2273 30 -7 41 57.2 367
Fuyang 0 0 6 39 70.5 343
07-04TO000 Anding 1524 17 -6 26 42.8 363
Nanjing 1029 36 -6 33 45.7 359
Fuyang 0 0 7 38 62.9 336
07-04T1200 Anding 1808 2 -6 37 48.1 363
Nanjing 1565 19 -5 40 56.6 362
Fuyang 0 0 1 39 60.6 347
07-05T0000 Anding 2195 1 -7 34 57.1 366
Nanjing 563 15 -2 39 67.2 359
Fuyang 54 0 1 27 47.5 347
07-05T1200 Anding 1165 24 -3 39 58.3 360
Nanjing 620 20 -2 35 59.6 356
Fuyang 1065 0 -4 31 45.9 354
: CAPE ; CIN ;L ;K K ; PWAT :0e

Note: CAPEis Convective Available Potential Energy, CIN is Convective Inhibition Energy, L lisliftingindex, Kis Kindex , PWA T isprecip-
itable water , andBeis equivalent potential temperature.
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