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IKEAET a, b Z A H Y.

M 2 W50, AN RFEBEKEE T 2Z-
IWC ZH KR a, b REUWABREK. BFxFiEH
T 94 GHz =2 KL AN 3 MK Rk, B H
J¥5 3,5 A6, 73l X ATT% A, B I C, K H 5
PEAG T B8 SE I A S 7K B SO A5 kAT
XFH, 13313 3 Frongi . R % A KIFAMI
S A5 B R K, 5 S A F B S T 3
ZE5r M ik —4.16 gm =3 Fl —7.18 gom 3, 1fif DPC
RATT b5 I Al T B IR s v a6 R S AT,
YiZ 06 5 R a, b BB LR B AT B 1)
b3, SIS FH T FR BB I TSR FH 1A 491 52 56 4
Wi, SRR EROK. J5 % BRI S5 R oK 5 % C
T/, = S RN T R R S it 45 L 16 i 25 L g /)
TIr% A B EAK R TS, 5 DPC &A™ Al
bl, =M 00 S 5 S Ak T B IR A DGR A 22,
R 0C R SO 45 R AR, ToiE e Al
WA K BN, TEZHAER R a, b
HAE P R .

(32)

F2 IWC(gm)-Z(mmS-m~3) L4 E R A R a, b MHUE

) AE| #K/mm a b EIS T
1 Atlasl®] 10 0.048 2.00 Tk
2 Sauvageot il Omar!” 8 0.030 1.31 ToREARK A 2
3 Sassen Fll Liaol®! 3 0.036 1.8 TolEK
4 Fox il llingworth®! 8 0.012 1.16 R TIN
5 Baedi % 10 3 57.544 5.17 J5 k8K
6 Krasnov I Russchenberg!'! 3 323.59 1.58 BoBFEK
7 Shupe % 112 8 1/9 2.0 WE=

R3O RIBVHAT G B 200 00 R SO S K & R

kS Mlgm™ S/g-m3 R
A —4.16 4.96 0.45
AN — B —0.21 0.13 0.49
C 0.10 0.09 0.46
A —7.18 9.93 0.55
AN~ B —0.05 0.30 0.61
C 0.15 0.21 0.57

W IE S B oy M e U4l T B CloudSat B 7
PR =226 SR RS K & 2R (B, AL
J7% A BAEERW A= R L, B
P L IRAG DR 1 [ 38 iR 22 3K 5 %€ B 55 DPC
A A VB Sy 45 KA+ R g, JLR e
ETVEHEAN SR AW, BB )R s S
Ry J5 5 C RIEE R /N — DR, B
JEUIRIAE 1% 07 S A8 ] 1A 3505 e K A7 AE IR W s
K LI S, 10 AN O R AR )R 2,
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HAFrE MR K, G A 550K 2. Krasnov A
Russchenberg 2! I £ b 56 22 K ot 77 3k MO 5 &
YORL, AL T TR R R T Z 505N o
Z LRI = PR K SR 59 I 450 56 R, TF LR B 24
logio(z/a) < —1 I, P AREBK, EHTFTE A
(R A K B B 29 —1 < logo(z/a) < 1.8 IFf, =
RS K, TG T 7 R B; M logo(z/a) > 1.8
I, AT RS AR, G T 5% C.

6 Wik g &

KGR Ay B T B AR I3 BRI AL 3, B
CloudSat 1A 3 R H 4 F1 Aqua J6 2% J2 B 15 &,
PEH I T I ARAG TH LR VRS 2= ) B 2 5 i
SEVE, TR 2R R e G $0E 2 o A, T
T ) A7 AR 2l N AR S s 3 AR R (A (1) R
R R, B S Bl i Skis A48 245 o) A
ZEL AR, TR T ) A A S SIS 2 A5 T
WIS HOR/IN, FEAR Y R 2 AL R T & S50
SSEANAS 2 . W Vv SO T S BT R AN B
535 CloudSat B J5 A AT ™ i LA J 28 56 B30 J
g5 BT X LCIGIE, &5 FR B A v B 55 R
A5 B RAT i H AR Bk, S gy
R R, M T AR R IR ZE R FEY
JRAEZE I, 328 T IS = I 32 50 SOsoRs
FE, R T IF A T B AL AR PR S =M
PSR B A SR X

X5 TP AN B 1 5, 5 T B 2 B A
SRR AN 3 BE, 5 7 AT b IR R ZE A
FHXH /N Ferp, BANANE] N 2 3 ks 1A R0k
AR SO B TR R AN R
B A 2 JEC IS i /N 17T 2 TOL RS Al O, A9 — 200545
FH . T340 58 FE S H0m 5, A9 — 18 B 38 g 2
5[ 5 A R T o 2, 51 ) S 5 g 2 o e FEE
PAR 1LY TANNE RO T2 SN = ) S E ]
ZEARBER. AN (A K B B AE 25 i AR I i /],

(ELR e 5 b T ST i 2= AN TS, AN B AE K
SRR DR Y SR ZE BN, AN AN ) i
B ZME, AR 425 00 A v 8 S8R i 45
SRHTIE P A, AN R B0 B S IS K R
T 4 RSl /N 1T A1) i K, AR AN A48 Y A
T B0 2 B S 3 4 SR 5 R AT = i A 8 v () AR
SN, RIS AN T B S AT L 1 s R,
SXoF 5 B0 I 10 1R Ak T 1 S L AN [ 22 50 B
WA /K B SO A A Z2 K, B B 5 A= b
DA K s At v B8 s 38 45 RAF AR RO IR 22, JRU RITE
T REEIUZ Ry M RS 4AF 0 BRI, & H T
AR B AR BT 1 35K

EE0T H AT PR BRI Wk B K Bl
TS TISE T I 38 V) 75 5K, A ORI H 56 [ A-Train
T G BN T 3 b ) A B R TR R T R A
v B BV TT R T WS 2 2 500 O L
VE, A=Kt A TE YR B vp 1) 25 2 50 s AT
TR AFERES. BT WO B K R IA ) R
DG 25 B R JEL P R RO BE R A B 2= 22, 06T
BT I A0 2 2 O UK, AR
TRT LR b S B 0 2 T B g5 s B P2, DI,
it Bl O 5 3 19 2 980 1) B0 AR i B LE A5 B AT
UL S R VR 5 A 2 AR S, 5T il s s
YIBE S H ) SROBORS B AT LR X, 1 A-Train 4
BAH () CALIPSO L&A UF #5841 — 3 532 nm Fl
1064 nm XU K =l 18 [f1 %0 75 15 CALIOP. A,
TEA Ja I TAE g 8k — P il CloudSat, Aqua Al
CALIPSO 21 2 A F 4 sl AL B s Bk, 7E48
TR A o AH AR TROIDRG B (1% ] B, S A 7 7 2 b 47
RS W BES B S AT, TR E W
B B K IR WA =B S B U B R
ES il

J&i CloudSat 34 Ab# .0y (DPC) $E1L Y 2 3= K
FHIEORL B SE B E F AR R (NASA) 1) MODIS
5 P B 1) e 2 R AR
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Retrieval of liquid cloud microphysical properties
from spaceborne active and passive sensor data based
on optimal estimation theory”
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Abstract

In order to meet the urgent requirement for accurate retrieval of liquid cloud microphysical properties, integrating the detecting

advantages of active and passive sensors and combining radar reflectivity and optical depth information from CloudSat and Aqua, a

new retrieval algorithm of liquid cloud microphysical parameters is proposed according to the optimal estimation theory. By assuming

the lognormal size distribution of cloud droplets and establishing functional relationships between measurement and retrieval variables

based on forward physical model, with the prior information about spectral distribution parameters, the optimal solutions of spectral

parameters are obtained after iteratively calculating, then the microphysical parameters of liquid cloud could be retrieved based on

forward physical model, and the uncertainty can be calculated according to error propagation theory. By designing retrieval scheme

and using measured case data, the retrieval results are compared with the data published by CloudSat official institutions and those

retrieved using empirical algorithms, showing that retrievals of ligiud cloud microphysical parameters based on optimal estimation

theory by using combined active and passive sensor data are well consistent with official released data, which makes up for the

disadvantages of empirical algorithms that have large error and poor expansibility and gives some important references for retrieval

research of liquid cloud microphysical parameters based on domestic spaceborne and airborne W-band millimeter-wave radar data.
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