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FY-3/MWRI Introduction
Frequency(GHz) 10.65 18.7 23.8 36.5 89

Polarization V.H V.H V.H V.H V.H

Band Width(MHz) 180 200 400 900 2×2300

NeDT(k) 0.5 0.5 0.5 0.5 0.8

Accurancy(k) 2.0 2.0 2.0 2.0 2.0

BT Range(k) 3～340

Scan Points 266(1.8s)

Black Body 
Stability 0.3K

Nonlinear <1K

Main Beam ≥90%

Resolution

≤(km×km)
51×85 30×50 27×45 18×30 9×15

Beam of different 
Channel <0.07°

Scan Conic

Orbit Width(Km) ≥1400

Antenna angle(°) 45

Scan Period(s) 1.80.1（1.7/2.0）

Scan Period 
Stability(ms)

≤0.36ms*（2 Scan lines）

≤1ms(30 minutes)



Current Status and Future Plan

2021:FY-3F(Morning orbit, Antenna size: 1.8m);
2022:FY-3P(Low orbit, Antenna size: 1.6m);
2023:FY-3G(Afternoon orbit, Antenna size: 1.8m);
Antenna performance and NedT improved based on FY-3 02

FY-3A/B/C/D 
MWRI

FY-3F/G/P MWRI

Frequency（GHz） 10/18/23/36/89 10/18/23/36/50/89/1
18/166/183

Antenna（m） 1 1.8/1.6

NedT（K） 0.8/1.0 0.5/0.8

Accuracy（K） 2.0 0.8/1.2

Co-location（Km） / 2

Main beam 0.9 0.95



Global Radiometer(Imager) History and Future



GMI



X-Cal



SNO/Double Difference

Incidence angle：
GMI：52.821
MWRI：53
AMSR2：55



Error Source of MWRI Calibration
• Back lobe of hot reflector
• Emission of hot reflector
• Hot load efficiency
• RFI Via cold reflector
• Non-linearity of receiver



Roadmap of Recalibration
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（1）Back‐lobe
（2）hot reflector 𝜀；
（3）Hotload
（4）non‐linear correction



Calibration Equation and Parameters needs 
Corrected
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SNO and DD Between MWRI and GMI(89H)

11

SNO
DD



Advantage of Double Difference

• MWRI  ெ ெ

• GMI  ீ ீ

• R ்ெ ்ீ

• SNO： ெ ீ= ்ெ ெ ்ீ ீ
்ெ‐ ்ீ ெ ீ

• DD： ெ ெ ீ ீ = ்ெ ெ
்ீ ீ ெ ீ ்ெ‐ ்ீ

ெ ீ ெ ீ ெ ீ
்ெ ெ ்ீ ீ ெ ீ

Difference of Model accuracy in 
the 2 SNO points (~0)



MWRI Recalibration Algorithm
Algorithm V1.0 V2.0

V1.1 V1.2

Back lobe Using single
orbit get back 
lobe factor

Global data Improve data quality
control 

Hot reflector Correction 
based on A/D 
Bias

Correction based on difference of physical 
temperature of hotload and hot reflector

Improve data quality
control 

Hot load - Using rain forest data to get better hot load 
parameter

Using data near the 
hotload temperature 

Nonlinear - Using new back lobe, hot reflector and hot load 
parameters, and double difference data of ocean 
surface, do the correction of u, and the releation
ship between u and receiver temperature.

Using different AGC

Re‐cal Parameters Re‐cal time series

FY‐3B/MWRI 2014 2010‐2019

FY‐3C/MWRI 2014 2013‐2020

FY‐3B/MWRI 2018 2017‐present



















FY-3B/C/D MWRI time series
Operational Recal V1.0 Recal V2.0



Operational Recal V1.0 Recal V2.0



FY-3B/C/D MWRI
channel TypicalBT(K)

Mean of RMSE (K)
operational Recal V1.0 Recal V2.0

FY-3B
10V 166.2 5.00 5.00 1.15
10H 91.8 5.66 5.68 1.21
18V 119.4 1.91 1.87 1.26
18H 127.5 3.12 3.15 1.34
23V 224 2.51 2.46 1.29
36V 223.5 5.76 5.59 0.94
36H 172.1 1.62 2.03 1.10
89V 268.8 2.13 2.19 1.02
89H 248.8 4.24 3.85 1.34

FY-3C
10V 166.2 5.85 5.85 0.88
10H 91.8 8.12 8.15 0.91
18V 119.4 2.27 2.72 1.07
18H 127.5 2.13 2.13 1.08
23V 224 1.95 1.95 1.10
36V 223.5 3.69 3.69 1.04
36H 172.1 2.87 2.87 1.26
89V 268.8 1.62 1.62 0.88
89H 248.8 1.38 1.38 1.15

FY-3D
10V 166.2 5.51 5.51 0.91
10H 91.8 6.80 6.87 1.04
18V 119.4 1.32 1.33 0.93
18H 127.5 1.79 1.80 1.08
23V 224 1.41 1.45 1.02
36V 223.5 4.28 4.24 0.94
36H 172.1 4.41 4.39 1.09
89V 268.8 1.64 1.63 0.93
89H 248.8 1.82 1.76 1.33
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