3. 81€8 % %
Global Space-based * T & 7 T
Inter-Calibration System Wl W

MicroWave Group status of CMA
2021

Qifeng Lu, Shengli Wu, Songyan Gu, Jian Shang, Yang Guo, Juyang Hu, Fenglin Sun
National Satellite Meteorological Center
Hongxin Xu, Jiakai He
Shanghai Institute of Space Communication Technology

Rui Li Tianjie Zhao, Panpan Yao
University of Science and Technology of China  Tpe Aerospace Information Research Institute
Lingmei Jiang Chuanwen Wei
Beijing Normal University Chinese Academy of Meteorological Sciences

GSICS Agency Report



SICS zp?q " Presentation Overview

< Summary of CMA MW Group
< MWRI

< MWTS

< MWHS

< WindRAD

GSICS Agency Report



‘@!.!.&!1" “ Pﬁﬁ Summary of CMA MW Group

J‘i b

| ) SR
Iz

I\J’

WindRAD DPR

GSICS Agency Report 3



R.81€8 5 5% MWRI

7 o spoce based 8

2009 2012 2014 2017 2020 2023 2025 2028 2031

FY-3B ‘
MWRI

BEsSE
MWRI ’

FY-3D
MWRI

FY-3F
MWRI

FY-3G ‘ ‘
MWRI

FY-3H 1
MWRI

 Frequency (GHz) 10/18/23/36/89 10/18/23/36/50/89/118/166/1
83

~ Antenna (m) 1 1.6/1.2
. 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
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89V
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FY-3B

166.2
91.8
119.4
127.5
224
223.5
1721
268.8
248.8

166.2
91.8
119.4
127.5
224
223.5
1721
268.8
248.8

166.2
91.8
119.4
127.5
224
223.5
1721
268.8
248.8

1.38
FY-3D

1.32

1.41

Mean of RMSE (K)
Recal V1.0

5.00
5.68
1.87
3.15
2.46
5.59
2.03
2.19
3.85

5.85
8.15
2.72
2.13
1.95
3.69
2.87
1.62
1.38

5.51
6.87
1.33
1.80
1.45
4.24
4.39
1.63
1.76

FY-3B/C/D MWRI (FCDR)

Recal V2.0

1.15
1.21
1.26
1.34
1.29
0.94
1.10
1.02
1.34

0.88
0.91
1.07
1.08
1.10
1.04
1.26
0.88
1.15

0.91
1.04
0.93
1.08
1.02
0.94
1.09
0.93
1.33
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MWRI-ASI SIC has lower difference with SSMI ASI
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FY-3 MWRI ASI sea ice concentration
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(€) SIC (%)
Arctic Antarctic
SSMI-ASI  AMSR-ASI SSMI-ASI AMSR-ASI
Bias 1.1 -4.0 0.8 -4.7
MAD 1.4 4.0 17 4.7
Std 1.3 1.4 1.8 1.8
R 0.96 0.97 0.96 0.97

Zhao, Chen, Wu

(In prep.)
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FY-3 MWRI Global Soil Moisture (NUIS)
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Hu et al., 2021, Satellite Retrieval of Microwave Land Surface Emissivity under Clear and Cloudy Skies in China Using Observations from AMSR-E and MODIS. Remote Sensing. https://doi.org/10.3390/rs13193980

Li et al., 2021, Spatiotemporal Variations of Microwave Land Surface Emissivity (MLSE) over China derived from 4-Year Recalibrated Fengyun 3B MWRI data. Advances in Atmospheric Sciences (minor

revision)
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A global daily soil moisture dataset derived from FY-3B MWRI and SMAP(2010-2019)

Little Washita
I

> Selected SMAP SSM as reference, using artificial neural -

é |- e MAP;m‘ °  NNsm ‘7 S-S
networks (ANN)approach, and FY-3B MWRI TB data with & :j i . i
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In situ observations | global soil moisture(2010-2019) ;
t| Satellite products | based on SMAP and FY-3 | + The trend of FYNNsm(Blue) is consistent with that of SMAPsm(red)and in situ SM
e (Obs-sm,grey), and FYNNsm well capture the temporal dynamic and annual

variation of in situ SM. The performance of FYNNsm relative to Obs-sm is similar to
SMAP as shown over most sites.
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F/T detection Using MWRI

® In situ sites
=) 0inghai-Tibet Plateau (QTP)
o High : 8405

» Accuracy and performance:

S Low : 268

—swar e Seasons
::f,i“;' " E‘.‘”d” F/T - - Overal
i;:g:me«-mﬁ::;?:ﬂ surices algorithm Sprin  Summer Autum Winter ]
[ Grass land [ Glaciers and permanent sno
I Shrublands g n
.~ New (FY- 68%  97% T7% 91% 83.49%
3D)
AMSR2 56%  92% 69% 89% 76.74%
SMAP 67%  87% 85% 93% 83.03%
Study Time range F/T products Time range MEaSUREs 37%  85% 45% 94% 65.99%
area 4 I E E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEE
Ngari 2010.7-2019 AMSR 2010.1-2019.12 = .
" Evaluation: New (FY-3D)>SMAP>AMSR2>MEaSUREs
Mgau 2008.6-2019 FY-3B(3D) 2010.11-2019.6

2017.12-2019.12 = » L-band is more sensitive to F/T detection;
| . 0 .
Naqu  2010.8-2016.12, MEaSUREs  2010.1-2019.12 =~ The new algorithm developed in this study
2017.12-2019.12 improves the F/T monitoring capability with
Pali 2015.6-2016.12, SMAP 2015.4-2019.12 high frequencies.

201712_201912 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETR
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‘@ FY-3E Microwave Temperature

MWTS — Ill is the third generation microwave sounder for atmospheric
temperature profiles.

With more channels and higher requirements than before, MWTS-IIl onboard FY-
3E in dawn-dusk orbit, can provide valuable data for NWP, climate analysis and
other environment studies.

MWTS-III calibration data have been fully processed at the NSMC CMA, since the

instrument was turned on July 9, 2021. MWTS-IIl Instrument specifications

23.8 >95%
2 314 180 0 35 >95%
3 50.3 180 0.35 1.2 >95% QV
4 51.76 400 03 0.75 >95% Qv
5 52.8 400 03 0.75 >95% Qv
6 53.246+0.08 2*140 0.35 >95% Qv
7 53.596+0.115 2*170 0.3 0.75 >95% Qv
8 53.948+0.081 2*142 0.35 >95% Qv
9 54.40 400 0.3 0.75 >95% Qv
10 54.94 400 0.3 0.75 >95% Qv
11 55.50 330 0.3 0.75 >95% Qv
12 57.290344(fo) 330 0.6 0.75 >95% Qv
13 fo+0.217 2*78 0.7 1.2 >95% Qv
14 fo+0.3222+0.048 4*36 0.8 1.2 >95% Qv
15 fo+0.3222+0.022 4*16 1.0 1.7 >95% Qv
16 fo+0.3222+0.010 4*8 1.2 2.4 >95% Qv
17 fo+0.3222+0.0045 4*3 2.1 3.6 >95% Qv
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FY-3E_MWTS-III_CH2_20210808

Brightness temperature and L2 product
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Instruments Introduction

1 89.0 vV 1500 50 | 50 | 10 | 04 | 1.3 | 1.0/0.8 2.0°

o 2 118.75+0.08 H 20 30 | 20 | 36 22 | 20 | 24/22 2.0°

S 3 118.75+0.2 H 100 30 | 20 | 20 10 | 20 | 1.2/10 2.0°

4 118.75+0.3 H 165 30 | 20 | 16 | 08 | 20 | 1210 2.0°

5 118.75+0.8 H 200 30 [ 20 16 | 08 | 20 | 1.2/10 2.0°

6 118.75+1.1 H 200 30 | 20 | 16 | 08 | 20 | 1.0/08 2.0°

7 118.75+2.5 H 200 30 |20 16 | 08 | 20 | 1.0/08 2.0°

8 118.75+3.0 H 1000 30 | 20 | 10 | 05 | 20 | 1.0/08 2.0°

AcroS 9 118.75+5.0 H 2000 30 | 20 | 10 | 05 | 20 | 1.0/08 2.0°
; 10 166.0 Vv 1500 50 | 50 | 10 | 04 | 13 | 1.0/08 11°
Tick 11 183.31+1 H 500 30 [ 30| 10 06 | 1.3 | 1.0/08 1.1°
12 18331418 H 700 30 | 30 | 10 | 06 | 13 | 1.0/08 11°

13 1833143 H 1000 30 | 30 | 10 | 05 | 13 | 1.0/08 11°

14 183.31+4.5 H 2000 30 | 30 | 10 | 05 | 13 | 1.0/08 11°

15 1833147 H 2000 30 | 30 | 10 | 05 | 13 | 1.0/08 11°

*. requirements/expectation
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‘f@. €8 e% »% | In-orbit Performance of MWHS-II
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The noise equivalent delta temperature (NEDT) of MWHS-Il onboard FY-3 indicates
the performance of MWHS-II has been improved gradually from FY-3C to FY-3E
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The SNO results

Brightness Temperature of MWH S-ll versus ATMS
T

T T
i pocteunn Eei0 rocteunsn EFIGE Porteunen [tovstastonts [tosssntontt
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Channel Number

Br3c [Fy3p  [EEEFY3E

[ FY3E Specification ] FY3C/D Specification

The standard deviations for FY-3E five humidity
sounding channels are less than 1K.

In-orbit Performance of MWHS-II (Continue)

MWHS-II .VS. ATMS @ 183.31+4.5 GHz
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Introduction

Wind measuring Radar (WindRAD)

» Detecting global sea surface wind vector, including wind speed and wind direction.

» Working all-weather, all-time, with high precision and high spatial resolution.

Spectrum Metrics

Frequency | 54 GHz (Cband) | 13.256 GHz (Ku band) Radiometric Metrics
Polarization VV. HH VV., HH
1 I 1 Minimum
Observmg Geometric Metrics detectable wind 3 m/s(-26.2dB) 3 m/s(-30.8dB)

speed
Radiometric 0.5dB (wind speed>5 m/s)

Spatial resolution (azimuthxrange)| 25 x0.5km | 10 x0.5km resolution 1.0dB (wind speed =3 m/s)

Swath > 1200km Radiometric < 06dB

Scanning mode 360° conical scanning ccuracy

GSICS Agency Report 17
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WIndRAD in-orbit test

In-orbit test progress

Test Phase . .
No. Category Test Item Prelaunch | In-orbit Test Compliance of Metrics
1 central frequency Vv Yes
2 Spectrum | polarization mode Vv Yes
3 Metrics polarization isolation Vv Yes
4 operation mode v Yes
5 spatial resolution Vv v Yes
6 _ swath Vv i Yes
7 Observing - [incidence angle N Yes
Geometric .
8 Metrics scanning mode v Yes
9 beam pointing accuracy Vv Yes
10 beam matching accuracy Vv Yes
11 minimum detectable wind speed Vv Yes
12 radiation resolution Vv Yes
13 | Radiometric |radiation accuracy v Vv Yes
14 Metrics ambiguity Vv Yes
15 . v In evaluation (with ARC)
observation accuracy
16 Il'elemetry key telemetry characteristic parameters v ves
arameter

GSICS Agency Report
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S Summary

“ FY-3D (2017-~) Afternoon orbit
= MWRI, MWTS and MWHS are in good condition;

= FCDR of MWRI has been released to some scientific users for
evluation;

“ FY-3E (2021-~) Early morning orbit

= Launched in July 5th, 2021;

= MWHS, MWTS and WindRAD show good performace;

= |n-orbit test of MWHS, MWTS and WindRAD are still ongoing;
% FY-3F ( 2022-~)

= Ground test of Flight model (MWRI-II, MWHS and MWTS);

% FY-3G (2022-~) Drift orbit

= Ground test of Flight model (MWRI-Il and DPR).
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attention
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