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Sensor Name FY3C/D MWRI GCOM-W1 AMSR2

Band Notation Polarization Ch# Frequency Ch# Frequency

C 06V V 1 6.925

06H H 2 6.925

07V V 3 7.3

07H H 4 7.3

X 10V V 1 10.65 5 10.65

10H H 2 10.65 6 10.65

Ku 19V V 3 18.7 7 19.35

19H H 4 18.7 8 19.35

K 23V V 5 23.8 9 21.3

23H H 6 23.8 10 21.3

Ka 37V V 7 36.5 11 37

37H H 8 36.5 12 37

W 89V V 9 89.0 13 85.5

89H H 10 89.0 14 85.5
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Factor QC scheme Details (the pixels to be screened) MWRI AMSR2 Reference

Abnormal

1. Gross value 70K＜Tb＜320K。 √ √ Huang et al., 2013.

2. Absolute departure Absolute departure＞3K。 √ √
Liu et al., 2007; Yang et al., 2016; Yang et al., 

2017; Yu et al., 2017; Yu et al., 2018.

3. Relative departure Relative departure＞3𝜎0。 √ √ Yang et al., 2016.

Surface

4. Surface type

Land/coast/mix surface √ √
Huang et al., 2013; Liu et al., 2012; Yang et al., 

2017; Yu et al., 2017; Yu et al., 2018.
SIC ≠ 0 √

SST＜274K √

Sea ice recognized by ASI algorithm √ √ Speen et al., 2008; Su et al., 2013.

5. Land-sea contamination 𝑇𝑣
10 > 175𝐾 or 𝑇𝐻

10 > 95𝐾。 √ Huang et al., 2013.

6. Sun-glint Sun glint angle < 25°(CH1~6) √ Yang et al., 2017; Yu et al., 2017; Yu et al., 2018.

Weather

6. Abnormal TPW TPW＜0。 √ Yang et al., 2017.

7. Abnormal wind speed SWS＞30m/s。 √ Nielsen-Englyst et al., 2018.

8. Rain region

MRR ≠ 0 √ Zhu et al., 2016; Liu et al., 2012.

if anyone is satisfied：
𝑇𝑉
37 − 0.979𝑇𝐻

37 < 55;

1.175𝑇𝑉
18.7 − 30 > 𝑇𝑉

37;

𝑇𝑉
18.7 > 170;

𝑇𝑉
37 > 210.

√ √
Betthenhausen et al., 2006; Zhao, 2012; Zhao 

and He, 2013; Guo et al., 2017.

9. Cloud detection

𝑇𝑉
37 − 𝑇𝐻

37 < 50K。 √ √
Connor and Chang, 2000; Krasnopolsky et al., 

1995; Dou et al., 2014.

CLW(mm) <

0.35， C/X
0.3， Ku
0.25， K
0.1， Ka
0.02， W

√ √ Kazumori and Liu, 2008.

Anthropic 10.RFIs detection

𝑇𝐻
6.9 − 𝑇𝐻

7.3 > 0K，𝑇𝑉
6.9 − 𝑇𝑉

7.3 > 0K √

Li et al., 2004; Wu and Weng, 2011; Zou et al., 

2013b; Feng and Zhao, 2015.

𝑇𝐻
7.3 − 𝑇𝐻

10 > 0K，𝑇𝑉
7.3 − 𝑇𝑉

10 > 0K √

𝑇𝐻
10 − 𝑇𝐻

19 > 0K，𝑇𝑉
10 − 𝑇𝑉

19 > 0K √ √

𝑇𝐻
19 − 𝑇𝐻

23 > 0K，𝑇𝑉
19 − 𝑇𝑉

23 > 0K √ √

Assimilation of MWI: Quality Control
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Assimilation of MWI: Quality Control

The global cloud map 

by FY-3D MERSI

The observation with

cloud liquid water path

> 0.1. (The algorithm

proposed by Grody in

1992 and updated by

Zou in 2017 is used to

calculated the cloud

liquid water.)

July 13th, 2018

Most cloudy regions

have been recognized.

Quality control

schemes have

screened most

invalid

observations.

4



Determination of sunglint angle AMSR2 sun elevation and sun azimuth

L. M. Mailhe, C. Schiff, J. H. Stadler, 2004: Calipso’s

mission design: sun-glint avoidance strategies.

Sunglint

1 2 1 2cos cos sin sin cos cosCOD          

Before sunglint check:

（©  by Wikipedia）

Assimilation of MWI: Quality Control

After sunglint check:
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Assimilation of MWI: Quality Control

The PDF of O-B is valid after QC.

GCOM-W 

AMSR2
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Assimilation of MWI: Bias Correction

Bias .vs. Channels

Bias .vs. Ascent/Descent

Bias .vs. 

Scanpos

FY3C MWRI

FY3D MWRI

FY3D MWRI
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Generally Speaking, the bias correction procedure is effective.

Assimilation of MWI: Bias Correction
19V 23V 37V

FY3C MWRI

FY3D MWRI

GCOM-W AMSR2

scan position

1. 1000-300 hPa layer thickness

2. 200-50 hPa layer thickness

3. Surface skin temperature

4. Totalccolumn water vapor 
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𝑂 − 𝐵 𝑂 − 𝐴 = 𝑂 − 𝑇

FY3C-

MWRI

FY3D-

MWRI

GCOM-W 

AMSR2

19V 1.41 K 1.21 K 5.52 K

23V 1.48 K 1.39 K 4.26 K

37V 1.75 K 1.69 K 3.98 K

G. Desroziers, L. Berre, B. Chapnik, et al., 2005: 

Diagnosis of observation, background and analysis-

error statistics in observation space, Q. J. R. 

Meteorol. Soc., 131, 3385-3396.

Assimilation of MWI: Observation Error

The statistics of observation error of

FY3C/D-MWRI and GCOM-W AMSR2

is made by radiances data during

20180713-0725 in GRAPES_GFS。
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Typhoon Shanshan（1813）
Xiao, H. Y., W. Han*, H. Wang, et

al., 2020: Impact of FY-3D MWRI

radiance assimilation in GRAPES

4D-Var on Forecasts of Typhoon

Shanshan, J. Meteor. Res., 34(4):

836-850, doi: 10.1007/s13351-020-

9122-x.

Assimilation of MWI: Case Experiments
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Assimilation of MWI: Batch Experiments

Sensor Name FY3C MWRI FY3D MWRI GCOM-W1 AMSR2

Band Notation Polarization Ch# Frequency Ch# Frequency Ch# Frequency

C 06V V 1 6.925

06H H 2 6.925

07V V 3 7.3

07H H 4 7.3

X 10V V 1 10.65 1 10.65 5 10.65

10H H 2 10.65 2 10.65 6 10.65

Ku 19V V 3 18.7 3 18.7 7 19.35

19H H 4 18.7 4 18.7 8 19.35

K 23V V 5 23.8 5 23.8 9 21.3

23H H 6 23.8 6 23.8 10 21.3

Ka 37V V 7 36.5 7 36.5 11 37

37H H 8 36.5 8 36.5 12 37

W 89V V 9 89.0 9 89.0 13 85.5

89H H 10 89.0 10 89.0 14 85.5

Version：GRAPES_GFS3.0

CTRL：Default Setting

EXP1：CTL+ orange region

EXP2：EXP1 + blue region

Data Segment：One month（20180725~20180825）

Thinning Scheme：200km

Bias Correction：Statistics by data in 20180713-0725

11



Humidity (>500hPa) is improved。

ACC of Geopotential 

height is improved.

The short-term forecast of 

heavy rain is a bit improved.

Assimilation of FY3C&D-MWRI 

has positive effects on forecast in 

southern hemisphere.

Assimilation of MWI: Batch Experiments EXP1 .vs. CTL
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Grid 
precipitaion
verification

Point 
precipitation 
verification

72h 96h

Assimilation of all

the three MWIs has

positive impact on

medium-range

precipitation。

Bias of Humidity field (850hPa 72h) 

becomes larger after assimilation all the 

three MWIs.

Assimilation of MWI: Batch Experiments EXP2 .vs. EXP1
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Assimilation of MWI: Future Plan

 The assimilation of MWIs’ surface-sensitive channels over land;

 The assimilation of cloud and precipitation affected MWIs radiance.
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END
Thank you for your attention!
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