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tics of extreme convective precipitation over the Yangtze-Huaihe river basin during the Meiyu season based on polarimetric radar da-

ta. Acta Meteorologica Sinica, 77(1) ;58-72

Abstract The S-band polarimetric radar data and hourly rain gauge data during the Meiyu seasons of 2013 and 2014 were used
to examine the microphysical characteristics of extreme convective precipitation over the Yangtze-Huaihe river basin. Two types
of extreme convective precipitation features (PFs) are identified based on the top 1% rainfall rate (top-R) and the top 1%
20 dBz echo top height (top-H). Result shows that only ~30% of the samples are overlapped between these two types of PFs,
which indicates a weak linkage between them. Microphysical differences between the top-R (characterized by R>>46. 2 mm/h in
this study) and the top-H (H>14.5 km) are further analyzed. For the same Zy near the ground, Zpi values in top-R are al-
ways ~0.2 dB lower than that in top-H, indicating the former contains relatively smaller size. Combination of the drop size
distribution (DSD) retrieval and hydrometeor classification results shows that both types of precipitation systems possess char-
acteristics of maritime convection. However, top-R (top-H) PFs contain smaller (larger) raindrops with higher (lower) num-
ber concentration of raindrops, resulting in more (less) intense rainfall. On the other hand, the reflectivity of top-H PFs rea-
ches higher altitude with stronger vertical velocity, resulting in more water vapor and super-cooled liquid water being transpor-
ted aloft. Ice particles can grow larger (e. g., graupel and hail) and then melt into larger raindrops. This study shows that
there is a weak correlation between the rainfall intensity and the depth of convection while the extreme rainfall is usually accom-
panied by moderate convection during the Meiyu season.

Key words Meiyu, Extreme convection, Microphysical characteristics, Polarimetric radar
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Fig.1 Location of the Lishui radar (LLSRD)
and rain gauge sites around it over the
Yangtze-Huaihe River Basin
(The background filled color shows terrain height, and
grey dots indicate rain gauge sites. The solid black
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Table 1 The occurrence time and number of

convective precipitation features information

for the 5 rainfall events in this study
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Fig. 2 Cumulative distribution frequencies of rain rate (a) and

20 dBz echo top height (b) of convective PFs
(The black dashed line represents the level of 0°C)

80

701

60r

50

PF number

30

20r

3 6 TﬁDHDH

14 16

I
I
I
I
I
40r I
I
I
I
I
|

P

20 dBz echo top height (km)

40 ‘ ‘ ‘ ‘ ‘

35+ m

30 1

251

PF number

|
|
|
|
|
20 I
|
[
|
|
|

[l

o [ I 0 T I
0 10 20 30 40 50 60 70
Rain rate (mm/h)

3 ()R M Xf i PF 20 dBz [nl 5 T0 s (14 50 4340 A1 (b) H 2 M3 XT3 PE RN 3 19 45 4 A

R 250 0 S B it

1.6 [51 3 T50 25 R 388 9 )

Fig.3 The number distribution of (a) 20 dBz echo top height of top-R convective PFs

and (b) rain rate of top-H convective PFs

(The black dash lines indicate the thresholds of top 1% 20 dBz echo top height and rain rate, respectively)
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