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Abstract: The parameters of cloud macro—and microphysical characteristics (referred to as "cloud parameters") are important basis for cloud
and precipitation analysis. Aiming at an extreme rainstorm event that occurred in Hubei province on June 27, 2020, the original data of three
band and three cloud parameter products of FY-4A were selected to compare with spatio—temporally coincident MODIS data. The results
show that: (1) Compared with the narrow spectrum of MODIS, the spectral response function of the FY-4A satellite generally has a wider
band. At the center band of the three channels, there is a certain offset in position between the two. (2) Judging from the original data, the
plane distribution modes of the two satellites are relatively consistent. The reflectivity of FY—-4A in the visible band is generally lower than
that of MODIS, with a correlation coefficient of 0.91 and an average deviation of —0.07. The reflectivity of FY—4A in the near—infrared band
is nearly 40% larger than MODIS, with an average deviation of 0.05 and a correlation coefficient of only 0.42. The brightness temperature of
the FY—4A infrared band is slightly higher than that of MODIS, with an average deviation of 3.7 K, a correlation coefficient of 0.93, and a lin-
ear fitting slope close to 1. (3) From the perspective of cloud parameter products, the Cloud Optical Thickness (COT) of FY—4A retrival is

smaller than that of MODIS, and the deep closed cloud area has an obvious difference, but the correlation is good, and the fitting of the two is

Wofm B EA - 2020-12-22; S H #:2022-02-22

BWENTE « SRR R B EI(CXFZ2022)036); [E 5 & A HFR 212016 YFA0601704)
F—1EE: W], FENF TAERS T . E-mail: wangming@lasg.iap.ac.cn
BIEMEE PR, UM RIS KRFE T . E-mail: brisk007@163.com



55 43

FHL AR TR R A 0 A B =R s S B00 FHBCRT i 397

nonlinear. Compared with MODIS, Cloud Effective Radius (CER) obtained by FY-4A retrival is narrower, Cloud Top Temperature (CTT) is
slightly higher, and the correlation is the best. (4) With the increase of rain intensity, the deviation of COT and CER retrieved by the two sat-

ellites increases, and the deviation of CTT decreases.
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Fig.6 Distribution of (a, d) COT, (b, €) CER (unit: pm) and (c, f) CTT (unit: K) retrieval cloud products of (a, b, ¢) FY-4A at 03:38 UTC and (d, e, f)
MODIS at 03:40 UTC on 27 June 2020 (white dotted lines denote 30°N and 31°N, namely the latitude range selected by the zonal mean)
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Fig.7 Zonal means of (a) COT, (b) CER (unit: pm) and (c) CTT (unit: K) of both FY-4A and MODIS retrieval product
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Table 2 Statistical characteristics of three cloud parameters

of FY-4A and MODIS satellite products

e v FY-4A MODIS Hx  WE
SERCERR i e "E my s

COT 491524 20.9 28.7 =7.7 0.83 0.350
CER 491524 27.0/pm 28.2/pm -1.7/pm 0.68 0.320
CTT 501278 238.2/K 229.4/K 9.8/K 0.73 0.789

1 COT RRmNFRE, CER ZR ki A RCER, CTTRR S

T

BORTE), FELE - (1) FY-4A B R COT B{E
20.9, /N F MODIS [ COT ¥J{H 28.7, — 44 F ¥ f 2=
h-7.7, M55 2R 0.83, LIl —F B G AU E
WHE A — 225, LR R TR S5
2,0 T A A UK o RS Y I T A R (o
2015). (2) FY-4A JZ {1 CER BIEH 27.0 wm, BT
MODIS (1) CER /{8 28.2 pum, w250 —1.7 pum, fHAH 1
B RECH 0.68), I H FY—4A iHEAY CER B9 X]7]
SIS . (3) FY—4A U CTT ¥{H R 238.2 K, KF
MODIS ) CTT¥){229.4 K, —# FH40 2 4 9.8 K, 4156
BN 0.73, B BAR T LM B IS n ScHis i AR ok, 2k
PEUGRIEEHR 0789, FMER CTTIRZERR , FY-4A X
BRI 2N aHEAR T = 5 55
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Fig.8 Probability density function of FY—4A and MODIS retrieval cloud products (a) COT, (b) CER, and (c¢) CTT
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Table 3 The deviation and correlation of cloud parameters retrieved by FY-4A and MODIS satellite under different rain intensities

RI/ cor CER/pm CTT/K
(mm-h)  REAMC 2R HDRERMC REANC e MIRRM MRS E . HIRRM
[0,1) 1260 -5.5 0.75 1260 0.1 0.69 1319 124 0.79
[1,5) 591 -14.6 0.72 591 -1.9 0.54 620 8.8 0.78
[5.20) 381 -45.6 0.51 381 -5.2 0.37 382 38 0.67
[20,50) 110 -57.1 0.64 110 -5.9 0.30 110 23 0.80
[50,100) 26 -29.2 0.39 26 -43 =032 26 0.4 0.16

T RIFR 9, COT F/R mt R, CER F/R R ARCEAE, CTT RR = TR AL
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