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H B A St (Yang 4, 2012; Zhang %5, 2018,
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AT DL A ] TR A e O e AR A, $2
PAR L IS e Y

] 7 T3 i ey s A 7 s v DL A
S AT AR BOE S MR 2%, kR
Wz TR AT TN 20 E AT, 47
B e SRS, ST W AT R, SR
AT 21 0 B LA A 2R A g A 2 A B 3
53 RGP AN B M AR SS A R 5T SR S I S LB,
ARG EAREAY, L= =5 TR G 2 e
SRR B R . A LLGEIR s =5 AR
AT [Ty S B P AR o i

2 R By SR RE AR B [
LA ORAR S T 4 B AR LR
U P R 19 15— P L 40 OB DX

F4) 308 S PRI MR G ER Y LS B SO R IAY
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1990); [ [FE P57 T A DMSP FO8 Z J5 ) F10, F11,
F13, F14, FIF15 DA E¥%E8 T SSMAZ A, 2
5 1 SSMIS 42 JAZ R S — 44, B SSM/1 2%é
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SERARAERS (] L AR AR 22 R A AR — 3, K
HEE ARG B, X SEMF I R AR IR TR U AR
WS 3 FCDR 04 78 s < A2 fupt s h, LA
FEE RS R (Zou %, 2020) .
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2019), 20204F &A1 w6k 234F (1994 4F—
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Xz FERE (UTH) “UedidiEsE (CDR) (Lang
&, 2020), FE T AR EEIEE .
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ZTEC M3 (01/02/034t) 58 T2
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¥ 4, 2014, 2015, 2020; GuanZ§, 2011; Zou
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®1 RE=SIEMERGNUREREELE
Table 1 Load configuration and channel setting of FY-3

satellites microwave imager

FY-3A/B/C/D/IMWRI

FY-3/F/H/MWRI-IL

FY-3G/MWRI-RM

10.65 GHz(H/V)
18.7 GHz(H/V)
23.8 GHz(H/V)
36.5 GHz(H/V)

89 GHz(H/V)

10.65 GHz(H/V)
18.7 GHz(H/V)
23.8 GHz(H/V)
36.5 GHz(H/V)
50.3 GHz(V)
52.61 GHz(V)
53.24 GHz(V)
53.75 GHz(V)
89 GHz(H/V)

10.65 GHz(H/V)
18.7 GHz(H/V)
23.8 GHz(H/V)
36.5 GHz(H/V)
50.3 GHz(V)
52.61 GHz(V)
53.24 GHz(V)
53.75 GHz(V)
89 GHz(H/V)

— 118.7503+3.2 GHz(V) 118.7503+3.2 GHz(V)
— 118.7503+2.1 GHz(V) 118.7503+2.1 GHz(V)
— 118.7503+1.4 GHz(V) 118.7503+1.4 GHz(V)
— 118.7503+1.2 GHz(V) 118.7503+1.2 GHz(V)
— 165.5 GHz(H/V) 165.5 GHz(H/V)
183+1 GHz(V)
183+3 GHz(V)
183+7 GHz(V)

F2 Nz=SIEMEERETHETRERBERE
Table 2 Load configuration and channel setting of FY-3

satellites microwave temperature sounder

FY-3A/B/IMWTS FY-3/C/D/IMWTS-II  FY-3/E/F/H/MWTS-I1I

— — 23.8(QV)
— — 31.4(QV)
50.30(QH) 50.3(QH) 50.3(QH)
— 51.76(QH) 51.76(QH)
— 52.8(QH) 52.8(QH)
— — 53.246+0.08(QH)
53.596+0.115(QH) 53.596(QH) 53.596+0.115(QH)
— — 53.948+0.081(QH)
54.94(QH) 54.40(QH) 54.40(QH)
— 54.94(QH) 54.94(QH)
— 55.50(QH) 55.50(QH)
57.290(QH) 57.290344(fo) (QH)  57.290344(fo) (QH)

— Fo+0.217(QH) £0+0.217(QH)

— £0+0.3222+0.048(QH)  f0=0.3222+0.048(QH)
— f0£0.3222+0.022(QH)  f0+0.3222+0.022(QH)
— £0+0.3222+0.010(QH)  f0=0.3222+0.010(QH)

— £0+0.3222+0.0045(QH) f0+0.3222+0.0045(QH)

#3 Ra=SIERKEETHEREREELRE
Table 3 Load configuration and channel setting of FY-3

satellites microwave humidity sounder

FY-3A/B/MWHS FY-3/C/D/E/F/H/MWHS-II

— 89.0(QV)

— 118.75+0.08(QH)
— 118.75+0.2(QH)
— 118.75+0.3(QH)
— 118.75+0.8(QH)
_ 118.75+1.1(QH)
— 118.75+2.5(QH)
— 118.75+3.0(QH)
— 118.75+5.0(QH)

150.0(QV) 150.0
150.0(QH) —
183.31=1 183.31+1(QH)
183.31£1.8 183.31+1.8(QH)
183.31+3 183.31+3(QH)
183.31+4.5 183.31+4.5(QH)
183.31+7 183.31+7(QH)

3.2 HFEHAWEE FEFRFEAR
Kz =5 (08 268 1o 8 500 s 3 B2 & S
b FEH S AL L e AR AT S O b A 34
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—E (A 4, 2013). K =5 B/C/D 2k
TREET R T 5 AMSU — 20 A E LR 4 S e A 7Y
(Mo, 2002; FHE&5 4, 2013; 34 %, 2015),
MRz =5 A/B/D B MR EFMNEHTS
AMSU-A —E @Al (H C 250 IR T AR
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BANH T RGNS (R, 2016).
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PRkiBE (Yang 5%, 2011; XS0 45, 2014; # e
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Py 45, 2020) 0 3 FoULI AR il AS ] WK 5[] 24 3
(74 GMIT %5 ), JH: v BT A s it Ak B2 Bl e 1%
HEFLR BRI R AR (Xie S5, 2019),
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Fig. 2 Calibration technology of FY-3 Microwave loads

kAR Rz =5 TR BT Rl 55 A
Bt E, SRz, HA ECMWE B IFS &
4 4F FY-3A/B/IMWHS #4714, A W H R S
METOP |22k () MHSPEBEAH Y (Chen 4§, 2015);
FY-3A/MWTS 7E 5035 5AE 1 S5 28 br 45 5 22
FRAEZAL T 0.6 K (FlidLwg, 2011); FHNWP i
R FY-3A/MWTS 38 8 3/4 1 0B % i i 2%
/INF0.6 K, 5 AMSU-A H134 (Wang %%, 2012);
FIFH GPS/RO ¥R X R 2z =5 e i T F b AT 7E B
Xt bn e, Selin 2R e 7 0.25 K (B 4%,
2017); SR EM A FY-3D A F 2 n ik
M RB AT B T AR AT, Ok T R T R
PRAg IR ekt , AERVEFE N5 ATMS X R 4<%
WEMiE (50—60 GHz) AHLHF-¥Mw 254 0.36£0.28 K
(1o), 107 0 B AR AN T B B I 22 B I 3 0.2 K

(Carminati &, 2021); LA AMSR-2 NZ%, Ebr
& 1EJ5 MWRI Al AMSR-E 5 AMSR-2 () 5% i 22 14
/NF03K (WuZ, 2020).

ER R, AL FY-3B/MWHS Ji5 24 h 4§ 1
B R AT 3 55 0.3%,  [A AL FY-3C/MWHS-11 %% %} 5
24 /NI TR ME R Z 0] LA 55 0.6%, kG0 FH A
AT ERCH B 24 h AR ME AR 4R = 1% (Carminati
4, 2018); fE ECMWF ML 55 &40 R4k X =
=5 Z % MWHS, MWHS-II, 1 MWRI {3 3% % &l
J5 s R A BR RBE KR 43 TR S 1 G A 3 I
WO, PR I5HE T 2% (Bormann %, 2021), iX
S5 PP S R 2 =5 AR 2y Dy sk B0 7 A
DL R ASK K 2z =5 TR BB 9 R HTE S A F 9 AR
(B TUR-F A e (8 g FH 25 T LA
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microwave payloads
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Abstract: This study focuses on the latest recalibration results of the historical data of domestic satellite microwave payload, which is a
national key research and development plan, to apply the long-time passive microwave historical data from Chinese satellites to the study of
climate and climate change. Chinese Feng Yun 3 series satellites (FY-3) have accumulated historical microwave remote sensing data of
microwave radiometer imager (MWRI), microwave temperature sounder (MWTS), and microwave humidity sounder (MWHS) for more
than 13 years from May 27, 2008. We have also completed the launch and operation of four satellites in two batches. During this period, the
microwave payload data of FY-3 satellite played an active role in disaster prevention and mitigation and numerical weather forecast
assimilation.

Based on the review of the international satellite borne microwave radiometer historical data recalibration technology, the
characteristics of the microwave load of FY-3 satellite is introduced, the common technologies of operational radiation calibration and
historical data recalibration are summarized, and the microwave load of the FY-3 satellite that passes through the entire link radiation
transfer simulation of the instrument system is expounded. After constructing the radiation correction model under special conditions in
orbit, the technical route of rescaling historical data to eliminate the radiation difference between generations based on the international
reference load, the basic operational status of the FY-3 microwave payload in orbit, and the research results of historical data recalibration
are introduced.

The long-time sequence L1 scientific dataset of FY-3 microwave generated by recalibration is cross compared with similar international
loads. Results show that the RMSE of long-time series brightness temperature data of oxygen absorption channel is 0.77 k, and the standard
deviation is 0.28 k. After rescaling the water vapor absorption channel, the optimal RMSE of the long-time series data is 0.80 k, and the
standard deviation is 0.20 k. In the window channel, considering the 23.8 ghz V polarization channel as an example, the RMSE of the long-
time series data after re calibration is the best up to 1.29 k, and the standard deviation is 0.15k. After calibration, the maximum RMSE shall
not exceed 1.5 k. Conclusion The microwave load of the FY-3 satellite has very good radiation consistency with the reference load. The
recalibration results of the historical data of the FY-3 satellite microwave load provide basic support for the subsequent establishment of the
FY-3 satellite microwave load basic climate data set (FCDR), Climate Data Set (CDR), and climate variable data set (ECV).

Key words: FY-3 meteorological satellite, microwave atmosphere detector, Microwave Imager, historical data re calibration, cross calibration
Supported by National Key Research and Development Program of China (No. 2018YFB0504902, 2018YFB0504900); National Natural

Science Foundation of China (No. 41775020, 42005105)



