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Cloud phase detection algorithm for geostationary satellite data
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Abstract: FengYun-2 geostationary spectral data consists of 5 channels that locate at visible, near infrared, water vapor

and far infrared wavelength. Among these channels ,the reflectance of near infrared bands at daytime is the function of cloud

particle’ s size and thermodynamic phase. The paper proposes a grouped detection method to identify cloud particle’ s ther-

modynamic phase by reflectance of visible, near infrared bands, and brightness temperature of infrared bands. The identi-

fied cloud phase was compared with CloudSat products. The example analysis indicated that two kinds of data regarding

consistent rate are higher than 97% for high layer ice cloud, including deep convection and cirrus. For low water clouds,

the consistency of two kinds of data got 94.98% . It can clearly show the cloud system structure of tropical cyclone, inclu-

ding central convection cloud area, cirrus around and outside water cloud when using cloud thermodynamic phase identified

method analysis the cloud properties of tropical cyclone.
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Fig.1 Imaginary index of refraction of water and ice across in-

frared wavelength. Arrow is showed the location of FY-2 channels
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Fig.2 The relationship between single scatted albedo and wave-
length for different thermodynamic phase and particle size
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Fig.3 The reflectivity function of water and ice cloud particle’ s
effective radius at 3.7 pm
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Fig.4 Calculated brightness temperature difference between wa-

ter vapor and infrared channel and different cloud thermodynamic
phase’ s 3.7 um reflectivity as the function of cloud top height

DTS 57 BRI AE ST 11 pm B2 T 12 um 3%
B, AT PR TE b Y5 U R I EOA A BT,
> BT, , i T &M = X830 = X AEA A8
1= b 1P 0 = N (IS A EAR N U B RS EA
Hb 2 SEIE PR 2 AR RS Ew S T 22 R
#,HET RZ & EREOEE R, TR anym)2
=IEN. M T TR ROFEE IR s R
FRAT AT 2R LR A =, (A TR R 2 Y 4
KT LG A5 RS AES. s, BB 11 pum
i DX I T ) T (AR X VA ) TR = B A S AT IO
W S5 S RO F R R UIAR G, 206 5
R, AT I R St AR R L AT e
TSR 45% R TSR h R IR B

Zia LRI, s AR R

(1) B=x

Refy o5 >45% ;ref; , <thre ()

BT, <273K;BTD (IR1 - WV) < threyy _,
(1) 1 Refy g5 ref; ;43512 AT W38 18 F A 2140
i 1A 9 %, BTy, 2 L0 40 1 38 JH 52 B il B, BTD
(IR1-WV) JEZT AN 1 38 18 ALK P8 T8 )40 i 2.
W e FIRF NI & 2 K & BOKIRE =

(2) WizHZEs

BTD(IRI - IR2) > thteyy, s Ref, 5 <45% ;

rel; ; <thre, BT\, <263K;BTD (IRT - WV) < thre ) 5
£ (2) # Ref, o . ref, , . BT, . BTD (IR1-WV) [ 5
(1) ,BTD(IR1-IR2) J&£L /b 1 i@ i FZL7h 2 @18 1Y
SePETRLRE 25 WIS A AN 1Y 5 i 2 R ( threyy, , ,
threrm)-z 5 threBTD-3 ) %Eii]ﬁﬁl E/‘J I‘Z&%{ s ﬂ%um&gﬁj‘
AR TR UEAT I W2 L S R T = R
KB, RZ R BB RIKIRG =

, (2)



4181 X AESE N E S IE IR TR SR L 325

3 mMEFIRFNE XN AKX

3.1 ZHEFINRLE RS CloudSat B3t EL 9> 47

FIH FY 2 0r 55 1E % TSR, 76 2 kil 5
PR b ARYE BT IR TT  A mR O AT A
PO, IF R T CloudSat 55 Xt AH AR UM 45 SR i 1746
5553 1.

2009 4£ 8 A 7 H 05:30( UTC)FY-2C 1] L% =
A 2 A A B LI 5, e 2 A S TR ] B Y
FEIE U A2 CloudSat 4 0L Lk (R FRR) .
XfEGIEL S e B AT UL B 3 38 EG 7E = A A TR )
EECELS 18D 5 KUY Hoss DXCIlUR: i BE 8% 04 %
X (D EARR) , SME S = DR 6FRR,
R ZALH A LR KOFRR K.

CloudSat AR & )2 B =28 ILE 6, H
R AR BRI AR LRI S B A2 A A AR 4y
SRR A L e B RTRE R e B R T X Y ECM-
WF i B 357, 76 &l 6 b & A K A0 &40, R
CloudSat $=1## 5 %5 B B9 FY-2 14 7C 2= AH A R AR
{5 8. CloudSat 112 73 28 7 i A7 W Al 8 W] 2= TR
FIZS  EARYE ISCCP i =4y Kb 2 = 2B =
MBE TS, s UK HE;WZE S HZ
oA TR RKKIEG = R sl -
B HME s SRV, X L CloudSat 243245 i
A FY-2C = AHA PN S SR AT, XF T Fr i By 1860
A~ CloudSat 45 B #f = 5] 38 19 41 4% #8055 ( CPR >
30dBz) , PR Fl 5 48 X R X I 25 1 P — BOR A E)
97.8% , WHILZ K = W HIIH—Z0R A 94.98% . WAk
K2 s R SRR = WUKAH = B R — 2
FH 66.36% , ALK FHZEA  HRaAAEKMES,

e G2 d A

K5 FY-2C 2009 48 H 7 [ 05:30 (UTC) J&] v BA 2k R
CloudSat 4142 (a) 1T WOLIHIE KA (b) Z AR A P
KR

Fig.5 05:30(UTC) on August 7,2009 for FY-2. Black line
is the CloudSat ohservation path (a)reflectivity image at visible
channel (b)identified thermodynamic phase image
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