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Abstract The spacial distribution and diurnal variation as well as the characteristics of the lightning activity, radar echo height
and microwave brightness temperature of precipitation systems over the eastern China and adjacent seas have been investigated
by using the data from the precipitation radar (PR), lightning imaging sensor (LIS), and passive microwave imaging (TMI)
onboard the Tropical Rainfall Measuring Mission (TRMM) satellite for the eight warm seasons of 1998 — 2005, and the rela-
tionship between the lightning activity and radar echo height, and between the microwave brightness temperature and ice pre-
cipitation content are analyzed quantitatively. The precipitation systems are classified as systems without ice scattering (Nolc-
es), systems with ice scattering (IcePSs) and systems with an MCS (McsPSs). The results show that Nolces account for more
than 85% of the population, IcePSs for about 10% , and McsPSs for about 1. 5% over both of the regions. There is an obvious
diurnal variation of precipitation systems over the eastern Chinese mainland, and the diurnal change amplitude over the East
China Sea is small. 93% and 97% of the precipitation systems over the eastern Chinese mainland and the East China Sea, re-
spectively, have no lighting record and the probability of lightning occurrence over the former is higher than that over the lat-
ter. McsPSs not only have the highest flash rate, but also contribute more than half of the total lighting. With the enhancement
of precipitation system intensity, the maximum height of 20 dBz significantly increases and the minimum polarization corrected
temperatures (PCTs) at 85 GHz and 37 GHz gradually decrease. For the same value of maximum height of 20 dBz or minimum
PCTs at 85 GHz, the probability of lightning occurrence of precipitation systems over the eastern Chinese mainland is higher
than that over the East China Sea. The relationship between the flash rate and the minimum PCTs at 85 GHz is better than that
between the flash rate and the maximum height of 20 dBz, and compared with relation between the two former, the correlation

between the flash rate and the ice precipitation content within the layer of 7—11 km has a greater improvement. Further study
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indicates that there is a good dependence between the flash rate and the ice precipitation content within the 7 — 11 km on cell
scales with the correlation coefficient higher than 0.7 over both of the regions.
Key words Precipitation systems, Lightning flash, Radar reflectivity, Ice precipitation content, Microwave brightness tem-

perature
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Table 2 The statistical results of the precipitation systems over the eastern Chinese mainland and the East China Sea

SN AR X
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BL 25 T o Bl 7 50 R 7R 06 b X 3 R K
RG2S A3 ARG O 3 LR R T 17 X 1R Ay 3k o )
Mok 2 i AR k. T B MR, X B R 4
TRMM TR E AL [E] 1737 1IE. TRMM T2 78 &
23 b X1 1 LS () 2 AR K A5 2 e R FE R AL 26
35°BFFIUT o 17T X6 A% S L Athy b DX AL B ] U A 22 K 22
NI AT LA B v ] K i R 350 K Y AR 5 T K IO

RGERECR R T T AR PE AL S ma R e 2 Ak
fib b [X FEA I 5] oA . AERIT LA H X, TG VKIS
FR G0 (B 5 SR U/ P 0 A e A E T PSR L T
KT X A — s X . AR i i, 35°N BRI 14 40
B Inp; 5 TRMM FERL ) AR KA 06 . o R VKK
55F ZR G T R i AR A e K X A g b X,
YORRVL ] 2 (8] (g {E X 78 B 7Y AT R S 42 7



656

P ARAUE 17 VLV 35 %2 WL hU M A IR X,
RO VKON 2 58 B0 AE P R B R A 3 i
(ELDX S B PRI 7R 9 1 DXL 52 PG i — AR L 1 1Y
TV 22 BT VLU A IR 3t X DL R B s X . 7R
Y M X119 G DK IS 2R 485 [R) 40 B2 114 el R il 2 T 4K
S ARRL L AR A RUBE DK IR 28 8 A0 e T AL 24 D v R
li AR T A — 2+ o RUBE DRI R SRR /N T [ R
Bli ZR 0 . 3 b 28 6 1O o L DX 249 2 T BR AR 5 L5 o 1

34°N O=——7 h

2 Y 12 —~
o Whsl = ]
% Wl NICEQUE

26 10 W90 (¢ )

w W8 )

2 ey Ty _ﬂS\%W ‘]%(V o

112 116 120 124 128°E

MR [ Rl AR 5 AR TR ML X 3 Rl K R GE I H
AR (T 2) B LU 21 A8 [ R il 2 0 R AR 76 3l [X
FR R K ZR G0 S B B R AN ] B LA L B A [ Rl 2R

0.16

a N
0.14) @ P

(=1
—_
f=]

Relative frequency
(=}
(=
oo

8§ 10 12 14 16 18 20 22 24
Local time

Acta Meteorologica Sinica S %24k 2010,68(5)

PR H AR U 5 BT v e, 7 s 2 S A H
AR JUH 52 BT 9 3, B /K 2R G AR BT R 5 e ot Ve o
WA K. Bl H K O6AE (2008) F I ## 1 TR 2151
SRR R BTV AR VKT R i X VLV AR
VTV DA B B R A B 3 v Bl [ A R 30 Ml X 1
— P REEXHIR R GEIE IR . BARA SRR K RGN
T S FRIK A (2008) AN [A] L AR 45 FAT SRR B 13X —
X T BR AT I A TE

N eSS N ——
o=
AN NI
w |18 2 )

s 8

26 éﬁ
24 0

5

:

y
g
Vel
- (i
108 112 116 120 124 128°E
1 o Rl 2R 3 A Tl X
Fie 7K FR 58 14 2 8] 23 A1 5 AE
(a. TCVKHUST RS, b, B RBEK
WO RS oo PRBEKHEU R
Fig.1 Spacial distribution of the precipitation

systems over the eastern Chinese mainland
and the East China Sea
(a. Nolces, b. IcePSs, c. McsPSs)
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Fig. 2 Diurnal variation of the precipitation systems over the eastern
Chinese mainland (a) and the East China Sea (b)
(Solid, dashed and dotted line represent Nolces, IcePSs and McsPSs. respectively)
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Fig. 3 Cumulative probability density functions of the flash rate of precipitation systems

over the eastern Chinese mainland (a) and the East China Sea (b)

(Solid, dashed, dotted and dash-dot line represent all systems, Noices, IcePSs and McsPSs, respectively)
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(Solid, dashed, dotted and dash-dot line represent all systems, Noices, IcePSs and McsPSs, respectively)
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(solid line shows the least square fitting to the squares)
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