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Abstract: Based on the cloud structural characteristic parameters retrieved by FY2C satellite and radio
sounding data, combined with precipitation on ground, the relationship between cloud parameters( inclu—
ding cloud top height, optical thickness, particle effective radius, depth of cloud, etc) and precipitation
was studied. The relationship between frequency distribution of cloud parameters and precipitation during
stratiform cloud precipitation process and convective cloud precipitation process was researched further.

Results show that precipitation is usually easy on the ground when cloud depth is thicker than 5 km, cloud
base is low,and effective cloud particle radius is large. When cloud top height is greater than 10 km, opti—
cal thickness exceeds 20, and there is no or very thin interlayer in cloud,the surface precipitation intensity
is usually more than 1 mm/h. For the stratiform cloud precipitation, if cloud optical thickness value ex—
ceeds 17, the probability of precipitation on ground will be higher. With the increase of optical thickness,
surface rainfall intensity shows an increase tendency. For the convective cloud precipitation, there is a

good correlation between cloud top height and optical thickness. While optical thickness value exceeds 17
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and cloud top is higher than 7 km, the probability of precipitation on the ground is greater. If the cloud op—

tical thickness exceeds 20, surface precipitation intensity will increase significantly. Both the precipitation

probability of stratiform cloud and convective cloud increases with cloud top height and optical thickness.

The probability of precipitation is more related to optical thickness. Clouds of optical thickness value less

than 10 are difficult to precipitate. If cloud optical thickness exceeds 20, precipitation probability of strati—

form clouds and convective clouds will increase evidently. Comprehensive analysis of cloud top height,

cloud thickness, optical thickness and other cloud parameters could be more effective to determine precip—

itation region and intensity on the ground.

Key words: cloud characteristic parameters; precipitation; correlation
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Table 1 Cloud characteristic parameters retrieved by FY2C
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Fig. 1

Frequency distribution of cloud parameters retrieved by satellite during 08: 00—20: 00
BST from 25 May to 21 December 2008

a. cloud top height; b. cloud top tempera—

ture; c. cloud optical thickness; d. particles effective radius

®3 IEREBEZSHMBHMEKER

Table 3 Probability of precipitation in different brackets of
cloud parameters retrieved by satellite %
1Y 244 38 4 SH
=T 1 3 4 12 22
=T 3 9 23 18
ZOLHIRE 2 9 26 33
B ARCEE 4 12 5 12 29

L1 A2 3 Al AR e BN L 5 B
R AR Z HREREARAE R D

TCIE AT, 2 T 1o A 2 IO (B AE 5 A0 Ay
B H BT E B AR i 2 T g 3 84 o A 2 T 3L o
%, E Uk (A 7E 2 T0 5 B R F 10 km BHJIEICEL
K(OATRE S 2R BUE K 584 Q) o JoRE KA A 55 bl
7 JE P R L ek o A, KT 30( 5 4.5
PIRY) MIREA Do KA Sk AR S UG AL A
WEAE 73 AL T 0 ~ 10 pm F120 ~30 wm JEHEHY.

BEKET, 8 = S8 A A A8 fk . BEIKFE
A BRI 7K M 2 B 2 O 3 1 R 2= T i B R A1
BRI R aH e BT 7.5 km il T
/NT =30 CHF( 55 4 1Y) BERBEARERIG . FEKAEA
BB 7 )\ 5 B 1 S BRI TR 43 A, I {E E 10 ~ 20
Z )5 2 BY) B ME 2 B 2 o2 JE B (i 48 o g 3
KL AEG2A R A 10 A1 30 P AR Ak & 2%, /N T

10 B M T L-F WL AN B3 K, TR T 30 6 i K A
RUBIER . Kz B85 A RCEAETE 0 ~ 40 pm
Z IR AR 5] WK R AR R A 28 A R (e
REME R G, KT 40 pm A B HiZ
PR KR R
3.2 RESWMEEENHS HHIERERBEKL
K 2a—c 0l g i T h A5 B4R A =0 i 2 )
A BT ZTEEE(C ) BE(C )
BRGFBIR(C ) BIFEIIMT . R 4 451 T 253
BEBAEARIF IR T BRI -
F4 RERBRZZEEENHZEMEAEE
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Fig.2 Frequency distribution of cloud parameters retrieved by radio sounding during 08: 00—20: 00 BST from 25 May to

21 December 2008
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Distribution of various precipitation intensity samples in different cloud parameters combination

( In Fig.3a,b,c,and d,the horizontal axis is all optical thickness retrieved by FY2C satellite ,and

the vertical axis is cloud top height retrieved by FY2C, cloud top height, cloud thickness and cu-

mulated cloud net thickness retrieved by radio sounding ,respectively.

* stands for no precipitati—

on, +r <1 mm/h, Al mm/h<r <10 mm/h,and [Jr=10 mm/h. The solid and dotted boxes

stand for different precipitation regions)
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temperature; ¢, f. cloud optical thickness; d,h. particles effective radius
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Table 6  Probability of precipitation in different brackets of

cloud parameters during convective cloud precipitati—

on %
14 244 3Ry 4 4 544
= 1 4 8 49 55
7 TR 1 3 32 68 40
TR 1 23 61 81 P EEN
B ARCER 9 46 64 30 21

Zi LT A ZTUNT 7.5 km, 2R A X
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Table 7 Rate of different precipitation intensity samples to all

rainfall samples of stratiform cloud and convective
cloud when precipitation occurs on ground %
R

r<lmm/h 1 mm/h<r<10 mm/h r=10 mm/h

WK P

ER =K 54.8 42.0 3.2

Xz K 35.5 59.2 5.3
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Fig.5 Frequency distribution of various precipitation intensity in different cloud parameters brackets

during ( a,c,e) stratiform and ( b,d,f) convective cloud precipitation

a,b. cloud top height;

c,d. cloud optical thickness; e,f. particles effective radius

®8 BENRZBAN EXZSHINET FRFEEARS
BHARLE R
Table 8 Rate of different precipitation intensity samples to all

rainfall samples in different cloud parameters brackets

R MREEAN EXZSHIET FREFEERS
BHARLE R
Table 9 Rate of different precipitation intensity samples to all

rainfall samples in different cloud parameters brackets

during stratiform cloud precipitation % during convective cloud precipitation %
5/ ANIRIGRSTR 2 2K R Y LR TR/ NIRRT R K R A 1
(mmh™) TR 284 3R 4R SHY (mm+h=h) 2 3 4 5
r<l — 77.0 64.4 53.3 46. 4 r<l — 75.0 47.8 44.6 31.7
=i =T
N I<r<10 — 22.1 32.9 44.1 49.4 L I<r<l10 — 16.7 47.8 49.5 63.1
i g
r=10 — 0.9 2.7 2.6 4.2 r=10 — 8.3 4.3 5.9 5.2
r<l — 64.4 51.5 42.2 18.4 r<li — 56.3 34.6 15.5 —
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ZRF r<li 64.9 50.1 41.3 59.4 — ZRF r<l 47.0 30.5 33.6 41.1 66.7
AR I<r<10 32.6 45.4 55.7 40.0 — HRYL I<r<10 49.0 63.6 61.0 53.4  33.3
=10 25 45 30 0.6 — =10 40 59 54 55 0

H1e 7 W, BRI, oIk 2 LSS R K O 3 5
Wik K K HE R RAR /N TR IR B K LR T 1 mm /h
FR R T 55 B K R A MR AR 5/, M T ™ A 5

KBRS K T2 o HAREREUN T
YT EREEK(FES) , =T/ 7.5 km 1=
AR TTRE R (KT 60% ) , HFEH 2= Ty
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Precipitation region distribution of stratiform cloud and convective cloud( In Fig. 6a,b,
c,and d,the horizontal axis is all optical thickness retrieved by FY2C satellite. The ver—
tical axis of Fig. 6a and 6b is cloud top height retrieved by FY2C satellite when there is
or not stratiform cloud precipitation. The straight line stands for optical thickness
threshold to divide precipitation region. The vertical axis of Fig. 6¢ and 6d is cloud top
height retrieved by FY2C satellite when there is or not convective cloud precipitation.
The oblique line is a fitted curve of optical thickness and cloud top height; and the dot—
ted line is the boundary of centralized precipitation region. * stands for no precipitati—

on, +r <1 mm/h, A1l mm/h<r <10 mm/h,and [Jr=10 mm/h)
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