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Abstract Deep convection plays an important role in affecting the constituents and energy budget of the troposphere. It also
brings severe weather like torrential rain, lightning and hail, which has various impacts on human society. Land-sea distribu-
tions, characteristics of infrared brightness temperature (BT) and properties of convective system (CS) with convective over-
shooting (CO) and deep convection without CO (DCwo) in China are analyzed based on the CloudSat/CALIPSO and FY-2E
datasets. Properties of CS, i.e. , the area of CS, the area of convective cluster (CC), the convective {raction, the eccentricity,
the minimum BT and the average gradient of BT are evaluated. The results indicate that lower BT in cloud top and higher radar
reflectivity in the vertical are detected in CO compared to that detected in DCwo. The frequency of CO or DCwo is higher over
the sea and the low latitudes as well as in the summer. At the same time, the biggest difference in the frequency of CO/DCwo
between the land and the sea is found in the winter. The BT of cloud top over the sea and for CO are lower than that over the
land and for DCwo, respectively. The distribution interval of CO is more concentrated than that of DCwo. The frequency of CS
or CC decreases with the increase of area. Bigger CS or CC is more likely to occur in CO and over the sea. The value of convec-
tive fraction is higher over the sea than over the land. The occurrence of eccentricity of CS larger than 0.5, which implies a cir-
cular shape of the CS, is more frequent. Compared to that over the land, this phenomenon is more obvious over the sea. The
concentrated distribution interval of minimum BT is 190 — 195 K in CO and over the sea, which is smaller than that in DCwo.
The concentrated distribution interval of average gradient of BT is below 0.1 K/km.
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Fig. 2 An example of DCwo/CO observed by FY-2E and CloudSat on 22 July 2010
(a. FY-2E infrared brightness temperature image, b. the recognition areas of CS and CC in the FY-2E
brightness temperature image, c. vertical distribution of deep convective clouds provided by CloudSat,
d. vertical distribution of radar reflectivity in deep convective clouds provided by CloudSat;
purple, red and green lines represent the boundary line of CS, the boundary line of CC and
the tropopause height, respectively; cyan and golden dots represent the CloudSat track of DCwo and

CO, respectively; FY-2E data is for 18.:30 UTC, CloudSat data is for 18:41.07 —18.43.28 UTC)
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Fig.3 Seasonal distributions of tropopause height (unit; m) under DCwo and CO conditions

(a. spring, b. summer, c. autumn, d. winter)

DX 3ol A RUE B R A o T P I o T 2D 19 9k 7%
TAR YA O (HR 75 7 455 2009 K 7Kk ) 4, 2011) .
b B KORG8 3l 7 Fp R i P R L R
e S DU T 83 2l 91 55 3R 20 38 1k X i 4 2
FRE XIS A (2012) BEFE 4 Hh 24 22 TR X AN 2 08
PRSI 2 B R 2P 2R T L B L B T
S PRN 4 A A DX 1] LS BRES 8l HR KOt

& QOID BT 45 R R W] 6—8 H i [E pg i
IO 3 R I R A R B SR 4 RS R R
o I —3hE

T 33 TR X U & AE A BOE AR T AR 2 5% PR XA
TPE b 3607, ffi i 1 1197, = %2 4 90 78 o [ 55 1
B RAEFHERED AR, EEZNN KL, FiEH
XoF L T8 1 2 3 % 3t J2 T g R A R A T R 4



262

ki b b 2 146 IR K R Y A IR 45 R R R T 48 RE
s B ME R X I 2 00 TR I 208 T R I R R A R AR
. Takahashi 2 (2014) 8 1, $H # X 1Y 55 35 7

- [4)
© Winten P Qq

© Spring - Summer - Autumn

RG24 2019,77(2)

Acta Meteorologica Sinica

Xt I B A R 0 i R IR B IR IR X
53 A5 B i — S

o
° Winter> M Qz

© Spring - Summer - Autumn

B4 JR 2035 PRI Ca) FZE 7 M X 3L () 119 2% 45 43 A7
(o 0 B GEER A IRERER R KE LS
Fig.4 Seasonal distributions of DCwo (a) and CO (b)

(Green dots, red dots, orange dots and blue dots represent the spring, summer, autumn and winter, respectively)
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Table 1 Sample numbers of DCwo and CO over the sea and the land in different seasons
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Occurrence frequencies of cloud properties in DCwo and CO
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