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Abstract: Based on introducing the technical characteristics of FY-3G, which is China’s first precipitation measurement satellite and suc-
cessfully launched at 09:36 BT on April 16 in 2023, this paper focuses on the precipitation detection capabilities and application prospect
in rainstorm monitoring of FY-3G. The results show that, with an orbit at 407 km and an inclination angle of 50°, and equipped with a du-
al-frequency Ka/Ku band precipitation measurement radar, microwave, and optical imaging instruments, the FY-3G satellite can detect the
three—dimensional structure of disastrous weather systems such as typhoon, heavy rainfall, and other strong convection events in most of Chi-
na. At the design level, FY-3G has precipitation detection capabilities comparable to the current US Second Generation Global Precipitation
Measurement Program (GPM) Core Satellite (GPMCO), but better payload types, quantities, and channel settings compared with the GPMCO
satellite. After the service operation, the FY-3G satellite, together with other polar—orbiting meteorological satellites such as FY-3 AM, PM,
and EM, as well as high—orbit geostationary satellites, will form the Fengyun precipitation detection constellation system, which will improve
the overall precipitation detection capability of the Fengyun Satellite constellation and provide stronger basic support for meteorological di-
saster prevention and mitigation.
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Fig.1 Schematic diagram of the payload configuration on FY-3G
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Tablel Comparison of load configuration and key geophysical parameters for low—orbit precipitation measurement satellite
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Fig.2 Operational architecture of FY-3G ground segment
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Table 2 The main products of FY-3G
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BAGAS R B 7K AR T G AR URSEK , 2 4 45 1 H
FA R FE A A R PRI AR A R A 5 i B S
B, 45 FY-3/MWRI , FY-3/MWRI-II , FY-3/MWRI-
RM .GPM/GMI (Draper et al., 2015)F1 R T —FC L #
M 55 S5 1AL EPS-SG F 2R 28 1 T [ /K I £ 7 Ak
W A% L (MicroWave Imager, MWI) (Nigel, 2019),
%5 451 FY-3G/MWRI-RM i@ i 7 e 45 5 o 7 I
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Fig.3 Schematic diagram of the operational process for multi—center collaborative data retrieval,ordering, and sharing services of FY-3G
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Table 3 Comparison of main performance parameters of three spaceborne precipitation measurement radars

tiﬁ'é i b TEDXI) %}iréf—wﬁ %ET‘% He/ N AR R 7K i%/lxmﬁimu B M Xf;%m%fﬁ%

24 /km SYHERAm  FER/m SREE/(mmeh) (B /By JEFE/AB RS EE/AB kLB
FY-3G/PMR Ui Ku/Ka 303 5 250 0.5 (Ku)/0.2 (Ka) 18 (Ku)/12 (Ka) =70 <=l <-30
GPM/DPR  XUJi Ku/Ka 21155((118/ 25%83‘32)50‘ 0.5 (Ku)/0.2 (Ka) 18 (Ku)/12 (Ka) =70 <=1 <-25
TRMM/PR 4 Ku 245 5 250 0.7 (Ku) 21 (Ku) =70 <=zl <-25

T TR RN AL (TE D AARFR 1 B 407 ke B /KT 20 B3RS0 /K- 40 FREE B, P B 3 05 O B B D 5 WAk N o T sV O S S N 15 4 HL A =4k as
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G [R]85 386 JE Z. = 200R™
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Fig.4 Original echo of rainstorm cloud system in South China observed by Precipitation Measurement Radar
(PMR) in (a) Ku band and (b) Ka band of FY-3G on 7 May 2023 (unit: dBz)
i, {H FY-3/MWRI-RM £ T It 10.6 GHz (XU L F GPM/GMI (4484 ,2022).
T, o il 5 A KA HAT L . DR R W] FY -3/ il i 555 ¥4 K 2 A AR AR /K S TR PO XA )
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Table 4 Channel frequency point setting of typical Microwave Imager
FY-3/MWRI-RM FY-3/MWRI-II FY-3/MWRI GPM/GMI EPS/MWI
10.65 (V/H) 10.65 (V/H) 10.65 (V/H) 10.65 (V/H) /

18 (V/H) 18 (V/H) 18 (V/H) 18.70 (V/H) 18.70 (V/H)
23.8 (V/H) 23.8 (V/H) 23.8 (V/H) 23.8 (V) 23.8 (V/H)
31.4 (V/H) 31.4 (V/H) 31.4 (V/H) 36.5 (V/H) 31.4 (V/H)
50.30 (V/H) 50.30 (V/H) / / 50.30 (V/H)
52.61 (V/H) 52.61 (V/H) / / 52.61 (V/H)
53.24 (V/H) 53.24 (V/H) / / 53.24 (V/H)
53.75 (V/H) 53.75 (V/H) / / 53.75 (V/H)
89.0 (V/H) 89.0 (V/H) 89.0 (V/H) 89.0 (V/H) 89.0 (V/H)

118.7503+3.2 (V) 118.7503+3.2 (V) / / 118.7503+3.2 (V)
118.7503+2.1 (V) 118.7503+2.1 (V) / / 118.7503+2.1 (V)
118.7503+1.4 (V) 118.7503+1.4 (V) / / 118.7503+1.4 (V)
118.7503+1.2 (V) 118.7503+1.2 (V) / / 118.7503+1.2 (V)
166 (V) / / / 165.5+0.75 (V)
183.31£2.0 (V) / / / 183.31£2.0 (V)
/ / 183.31£3.4 (V) 183.31+3.4 (V)
183.31+4.9 (V) / / / 183.31+4.9 (V)
/ / / 183.31+6.1 (V)
183.31£7 (V) / / 183.31+7 (V) 183.31£7.0 (V)

0 FY=3F/H W51 AL b3R5 800 2 I MWRI-11, FY-3F 151 2023 4F 8 4 & 5, FY-3H 1141 2025 4 & 5 ; FY-3A/B/
C/D T35E 123 e S A MWRT; B T — SRl 45 R4 AL (EPS/MWIT), 3181 2024 AR 8EAK 55 /" R Tt

R 5 FY-3G WU L& L (MWRI-RM)iE B 1 REFE 4R
Table 5 Specification of the performance indicators for Microwave

Radiance Imager—Rainfall Measurement (MWRI-RM) of FY-3G

Hut Bhax R W WAL I 25
B /GHz JL /K BIK ORiE/K FE/dB
10.65 3~340 0.5 0.8/0.8 =20
18.70 3~340 0.5 0.8/0.8 =20
23.80 3~340 0.5 0.8/0.8 =20
36.50 3~340 0.5 0.8/0.8 =20
50.30 3~340 0.5 0.8/0.8 =20
52.61 3~340 0.5 0.8/0.8 =20
53.24 3~340 0.5 0.8/0.8 =20
53.75 3~340 0.5 0.8/0.8 =20
89.00 3~340 0.5 0.9/0.8 =20
118.7503+3.20  3~340 0.8 1.2/0.8 =20
118.7503+2.10  3~340 0.8 1.2/0.8 =20
118.7503+1.40  3~340 0.8 1.2/0.8 =20
118.7503£1.20  3~340 0.8 1.2/0.8 =20
165.5+0.75 3~340 0.8 1.2/0.8 =20
183.3122.00 3~340 0.8 1.2/0.8 =20
183.3123.40 3~340 0.8 1.2/0.8 =20
183.31+7.00 3~340 0.8 1.2/0.8 =20
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Fig.5 One week orbital brightness temperature (unit: K) composite diagram of (a) 23.8 GHz horizontal polarization channel, (b) 53.24 GHz Oxygen

absorption band channel, and (c¢) 118 GHz Oxygen absorption line channel of Microwave Radiance Imager—Rainfall Measurement

(MWRI-RM) of FY-3G (A: inland water body, B: tropical land sea ecotone, C: land precipitation system in South America)
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Fig.6 Nephogram observed in orbit from ModErate—Resolution
Spectroradiometer Imager—Rainfall Measurement (MERSI-RM)
of FY-3G at 16:35 BT May 7 in 2013
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