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Abstract

It is significant for understanding of precipitation formation mechanism and increasing the effi-
ciency of artificially enhancing precipitation by analyzing the cloud microphysical properties in
vertical structure. Taking the rainstorm from July 9th to 10th in 2007 over Tianshan Mountain as
an example, by use of the data of ice particle equivalent radius (IER), water particle equivalent ra-
dius (LER), ice water content (IWC), and liquid water content (LWC) obtained from CloudSat satel-
lite, 2B-CLDCLASS dataset and 2B-CWC-RVOD dataset, through the analysis of cloud microphysical
properties, it shows that the average values of IER, LER, IWC, LWC are respectively 29.5 pm, 13.9
pm, 74.3 mg/m3, 138.8 mg/m3. The occurrence frequency of the low value section of these four
microphysical parameters is higher while that of the moderate and high are lower. These four mi-
crophysical parameters show single-peak distribution in vertical height and its occurrence fre-
quency is much higher in 8~10 km above the cloud that accounts for 1/3 of all.
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HE

EE =R EBEREESAN T, T EREKTE BRI AR A TR MEEFEER L. P2007
FE7HIHZE10H RILILEKk—RBNIEANH, FIFHCloudSat T2 2B-CWC-ROFFEE IR AL FIVKHLF 2K
2 (IER) KB FEMEZ(LER). KK ESEIWC). BAKEE(QLWC), XNREMEEST ZHNyEER
MKt R, ZERWLEFIER. LER. IWC. LWCHIF¥ME 2 H1829.5 um. 13.9 pm. 74.3 mg/m3.
138.8 mg/m3. UMM HEELKERBIATERS, PEBRNBERHIAMRED. EREEE LN
N RNEEE R BENN, ERE EM8~10 kmHiIBRE, HIHR BN ZEKL/3.
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Lee et al. [2]F]FH CloudSat ZE = IR A K GRS ZHIMHE. MR BKREMRZ BRI
Mrae ], FIsREIR = A K & B ML 25 1 i B(PDF) 5 2 TR 25 44 A BUE A0 4 . Kawamoto ef
al. [3]%H CloudSat A1 MODIS $#f& 43 Bt 72 1 v 4 B b XK GRAR) = A B JE 1k, 38 A e 7 v K
FPEALATPE B IK 2= RS KR A . 2 A0 B 5 PR Z IR R Guo et al. [4]R A CloudSat /=i 4L
P 7 [ 2R R 1L DX 2 FRIOK K o 5 S5 2 ) BRAR P P  E 0 AT S LB 2R84 20 A o R R 2 555 1)
H CloudSat T2 %R AR [ RS T = 02 WO ERSE FIRHAT B IR AT, 454 TRMM PE %R,
SRAT TR 8 1) 2 R0 BBk ) 2 B S5 R0 AE s B K AE 556K A CloudSat i 2006 %1 2008 4 6~8 H 1] [E 1
Xz /K & B H S5 0 FUR AR TR T, BTG, X 5l i) = B e 7 b s Mok e
[7]2RH CloudSat BRI 78 1 2007 4 1 H~2010 4 12 J 43RG I 4 2= AR B0 14 MG 2 1 0 1) 43 AT AR «
TRARZE 8] H CloudSat TUE H 1] 2B-CWC-RO 7= i AilF 72 041 T 2007~2010 4 4 IEHL X 2 FRIVK K 5 1 7KK
AR S B A . XBZE TSR CloudSat PR 7 B4R TR 1A SO ORI WraE % L J L b X



VKR T8 R T LA ARRAE B 3 5 b T 4 /K R AR S M HEAT T 40 #[9] [107

IR AL B K Fk gt , (LKA ST VO, RAEE AT R R X, 7K BT R ) A A
[ ARRAIIEY, XTI LI ERE DT A R IEI— /NG 2R [11] [12] [13]. 2011 fFFamst 4 0F
FHKZY 5 T KRR R R 70% [14], v WK B IEXS B st o R IE I T ORI R 77, N T3
AKAENV ¥ St e AE — 5 F2E - SR Ad B s /K PR IR B = (KR T, AT 2009 45~2010 4F 58 A T3 KAE L
BTG G R, 5 1981 4E~2008 AFEAHLL, 78N TIG/KAEEEm X8, RilnbX. K DA . Kl
LR i X R AE - 2 [ K B2 BB N T 4% 9% 8% [15]. A SCHIH CloudSat A2 %kt K 1l il ik — vk 2
WA 2RO EE S B R, BIERE A T3 K VB SR geRl 22 B AR 4 -

2. R EE
2.1. REXER

HESEN R ILATER R, RS EERAS, RERFERERR, KHeK 1700 28, i
100~400 2 B, TR 25 P AR, W EEAE 3000~5000 K2 [0, FUELERT, 2kl REA
R R R, Kbk vdb R, R R L. Rl I KR 400~600 =K, FiELA 900
ZAK; I 300~500 =K, PHEGA 800 =K. RILTIFIE U FEALI E 450 143777 K.

22. EREHEZE

CloudSat P/ 2B-CWC-RO HE A RIFEM T oA KSR OKEE. o FEBCERE%.
B IR i A T B R B CloudSat L& ) 2B-GEOPROF %4l UL & 4 B i) ECMWE-AUX 45
2B-GEOPROF FZ4¢fit 2B-CWC-RO ™ i T 75 () T B It 26 = BRI ke, ECMWF-AUX
I ALR (5 S . 24 2B-GEOPROF i NFHE BT, 2B-CWC-RO R A £ far -

HRAE 2007~2010 FFEH7ER 115 ANHUTH A G5 B K TR, Pl B sl M 2 (s fRok R 2, 456
CloudSat 28 ixf #r 5855% P RIS [R], 9753158 Y CloudSat T2 28 1 3 58 H 7 58 B0 o B /K AN ol ik b e B
2007 47 7 9 HZ 10 H R bl ik H B0 RTE B 3 B w R SO R, B P [R)ZR 24 /ININE R RN 0 43 J01) HE BLAE £
T(25.6 mm). JEEITL(32.2 mm). KL KTEE(23.8 mm). /NET(25.4 mm). KIB(35.3 mm). ASCEEL 2007
7 H 9 HE 10 FENIAAM], FIFH CloudSat 12 a4 K L Ll bk 52 R i F b = I e 3 S 8 1)
HE H A DL

3. ZRENH

(1) VKRLFEERCEAR IR 2 B A AT

WUKRL T 25 3R 258 0~60 pm (TIRAELEBD) . 60~120 pm (FEBO) LA SZ>120 pm (E{E BOIL =AMEE,
ik o b S AE BLUKRL T MU R B = BT E . 1 4 = Vo F = AME B B (1 T B
o3Ai, B PABFRIFAE | BRBEBEE 1~2 km, #3fH 2 RonaZEE 2~3km, HRMKKEME, K22
Kl 4 24l

ER L PR R EFE T, = HUKRE T2 8CE R ER) FIIME N 29.5 pme VKR T-25 3048 R B4Rt (e
B, 5 92.3%. HEE. m{EBHEIED, 20l 6.3%F 1.4%. M 1 ATLUE H, (RMER. HHEE
VKRBT AGTE 1~12 km,  SEBAGTE 2~11 kmo (EREE&EE L, (R BUIOR 7 HIUTZRTE 1.7%~14.8%
Z 0], WEEAE 9~10 km; FHE B IUSAZE 0.06%~1.5%, WEAELE 8~9 km; il B IR 0.06%~0.4%,
WEAETE 8~9 km. B [SREB VKL H A2 bl i 52 B 0 A, TE 2 B 8~10 km AL 2, HIBUATER
N 32.7%, HEBENZEM /3.
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Figure 1. Vertical distribution of frequency of ice particle effective radius
within variational radius range
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Figure 2. Vertical distribution of frequency of water particle effective radius
within variational radius range
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Figure 3. Vertical distribution of frequency of ice water content within variational
content range
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Figure 4. Vertical distribution of frequency of liquid water content within
variational content range
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(2) KKLFEERCE RN E 0

B KR T2 8 0~5 pm (IRAEED~ 5~10 pm (FFAEBY) L E>10 pum (FEBOI=MEE. =1
KRLFEERCEAR(LER P ME N 13.9 pum. ARAE BRI 5 2 0 74.3%, B B i B A
A, R 14.7% 11.0%. ME 2 TR, = AMEBBIZKR T3 HILE 1~12 km, RAEBKR T 7E 5
Hm LU 2.2%~12.3%, WEAEHIAE 9~10 km; HEEL 0.3%~2.5%, WEAEHILAE 8~9 km; il
B 0.2%~2.0%, UEEHIITE 8~10 kmo S AR 7Bl & B 5 5050 AT, 7E 8~10 km = 2K 7 H AR
2, HBANZER 13, HBRERN 32.5%.

(3) VKK E B B A AT

B UKK & BN 0~50 mg/m® (IRAB BY) . 50~100 mg/m® (FF{E B LA LZ>100 mg/m® (il Bt =AME B
VKK B (IWC) FBIME N 74.3 mg/m’ o VKK & RARME B H DU 2 N 86.0%, FF R BRI # E B BUER
B, 5N 8.0%H1 6.0%. = AMEBIUKK S B 1~12 km. AE 3 ATLLE H, IEBIKKE &
eI E & L IR N 1.5~14.1%, WBEHITE 9~10 km; FEEB 0.2%~1.4%, VE(EHILAE 8~9 km;
EEE 0.1%~1.1%, UEEHILTE 8~10 km. SR FUK/K & bl &8 R H0IE0 A, £ L3 8~10 km i
Wiz, HIIEA 32.6%.

(4) WEKE BN EE AR

B KEED N 0~50 mg/m® (IRAEEY). 50~100 mg/m® (FFHEEY)LLA2>100 mg/m® (F{E BO)IL =4
B MAKEELWCO) FIIME N 138.8 mg/m’. WA /KA EARME B HIUIRE LN 74.4%, FEBAEE
BEH IR, 508 14.6%8 11.0%. = AMEBRRESK S B HIIE 1~12 km. W 4 iTLUE H,
BB S K S BAEREEE EHIUAEN 2.2%~12.3%, WEEHPE 9~10 km; F{EB 0.3%~2.5%, 0%
B HILAE 8~9 km; [R{EEL 0.2%~2.0%, WEAE HBLTE 8~10 km. S FiRA/K & & FE i fE R0 g 0 fi, 16
=)z B 8~10 km HIELZ, HIIEN 32.5%.

4. &g

FER N B EE R IEFE T, = VKR TR E R IER) /KR T2 2502E 2 (LER) VKK & EAWC). A&
KEELWO) I FME S 58 29.5 pm. 13.9 pum. 74.3 mg/m’. 138.8 mg/m’.
IER FZAEPEEB(0~60 pm), 4 92.3%, FEE(60~120 pm) I EE B (>120 pm) LB, 735



i 6.3%F1 1.4%. LER fIRAH BX(0~5 pm) B ILIIZE R 24 74.3%, FEB(5~10 pm) A S{EBL(>10 pm) H LR
A, RN 14.7% 11.0%. IWC/LWC {RAE BL(0~50 mg/m?) ISR 5 %, ) 86.0%/74.4%; THE EL(50~100
mg/m ) IR, N 8.0%/14.6%; EEE(>100 mg/m’)HIIARE D, N 6.0%/11.0%. £ m=
k., IER. LER. IWC. LWC H IS & E R RIS, £2)2 B8 8~10 km HILEZ, H¥ENEZE
1 1/3. FER UMLK RIS R, PR S S ARG B IR By, 7EE BT 1) R UM A EE 5 B 1E
mlE EEHIEZ, X MR RN IR = K K

E&WE

HramdEE R AR X N RBURF B R T I R gk & 350G 25 1 X 23 th =K IR R R TE (KL
RIS N TR F1 04 IRB(TUHA201516) 5 8.
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