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MW Sensors on-board FY Satellites
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FY-3/MWRI Introduction (A/B/C/D)

Frequency(GHz) | 10.6S | 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 2X2300
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(1.88)
PStability” 0.3K
Nonlinear <1K
Main Beam >90%
;;:l:i‘::) 51X 85 |30X50 [ 27X 45| 18X 30 9% 15
e <007
Scan Conic
Orbit Width(Km) >1400
Antenna angle(® ) 45
Scan Period(s)

1.8+0.1 (1.7/2.0)
<0.36ms* (2 Scan lines)

<1ms(30 minutes)

Scan Period
Stability(ms)




*@&gﬂg 8 vl ol MWRI: Meet the Gap

Level 1C Dataset of Conical-Scanning Window Channel Radiometers
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Tnlleislarls| FY-3B/C/D MWRI (FCDR)

nter-Calibration System
Typical Mean of RMSE (K)
Al gg — Recal V1.0 Recal V2.0
FY-3B
10v 166.2  |NSCON 5.00 1.15
10H 018 SO 5.68 1.21
18V 1194 R 1.87 1.26
18H 1275 3.15 1.34
23V 224 S 2.46 1.29
36V 2235 S 5.59 0.94
36H 1721 2 2.03 1.10
89V 2638 TR 2.19 1.02
89H 2438 G2 3.85 1.34
FY-3C
10V 166.2 S 5.85 0.88
10H 018 |2 8.15 0.91
18V 1194 T 2.72 1.07
18H 1275 RS 2.13 1.08
23V 224 S R 1.95 1.10
36V 2235 RS2 3.69 1.04
36H 1721 S 2.87 1.26
89V 2685 N2 1.62 0.88
89H 248.8 1.38 1.38 1.15
FY-3D
10V 166.2 I 5.51 0.91
10H 015 NSO 6.87 1.04
18V 1194 1.32 1.33 0.93
18H 127.5 2 1.80 1.08
23V 224 1.41 1.45 1.02
36V 2235 Az 4.24 0.94
36H 1721 S 4.39 1.09
89v 268.8 A 1.63 0.93
89H 248.8 INSZE—— 1.76 1.33



S1CS vty niis FY-3 MWRI ASI sea ice concentration
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FY-3E Microwave Temperature

1€ vl o ls Sounder-IIT (MWTS-III)

MWTS-III is the third generation microwave sounder for atmospheric temperature
profiles.

With more channels and higher requirements than before, MWTS-IIl onboard FY-
3E in early morning 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

23.8 270 295%
31.4 180 0 35 >95%

50.3 180 0.35 1.2 >95% QV

51.76 400 0.3 0.75 >95% Qv

52.8 400 0.3 0.75 >95% Qv
53.246+0.08 2*140 0.35 >95% Qv
53.596+0.115 2*170 0.3 0.75 >95% Qv
53.948+0.081 2*142 0.35 >95% Qv
54.40 400 0.3 0.75 >95% Qv

54.94 400 0.3 0.75 >95% Qv
55.50 330 0.3 0.75 >95% Qv
57.290344(fo) 330 0.6 0.75 >95% Qv
fo+0.217 2*78 0.7 1.2 >95% Qv
fo+0.3222+0.048 4*36 0.8 1.2 >95% Qv
fo+0.3222+0.022 4*16 1.0 1.7 >95% Qv
fo+0.3222+0.010 4*8 1.2 2.4 >95% Qv
17 fo0+0.3222+0.0045 4*3 2.1 3.6 >95% Qv
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'.!,S..!tg‘w‘gﬁ Brightness temperature and L2 product
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Instruments Introduction
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Satellite
Speed

Microwave Humidity Sounder-I1

1 89.0 Y 1500 50 [ 50 10 | 04 | 1.3 | 1.0/08 2.0°
2 118.75+0.08 H 20 30 [ 20| 36 | 22 | 20 | 24/22 2.0°
3 118.75+0.2 H 100 30 {20 20 | 1.0 | 20 | 1.2/10 2.0°
4 118.75+0.3 H 165 30 [20] 16 | 08 | 20 | 1.2/1.0 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°
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 | 1.3 | 1.0/08 1.1°
11 183.31+1 H 500 30 [30] 10 | 06 | 13 | 1.0/08 1.1°
12 1 SRR expecyatiopy 700 30 |30 10 [ 06 | 13 | 1.0/08 1.1°
13 183.31+3 H 1000 30 [30] 10 | 05 | 13 | 1.0/08 1.1°
14 183.31+4.5 H 2000 30 [30] 10 | 05 | 13 | 1.0/08 1.1°
15 183.31+7 H 2000 30 [30] 10 | 05 | 13 | 1.0/08 1.1°
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FY-3E MMHS-II VS ATMS/MHS

TLAE | MWHS-Il | MWHS | ATMS | MHS U7 ewmeswe T T
89.0 1 88.2 89 - ﬁ mGHZ
118.75+0.08 2 I R e |
118.75+0.2 3 g ( l
118.750.3 4 g RN LR RS il IR R
118.75:0.8 5 s
118.75+1.1 6
118.75£2.5 7 [l 6 o e e
118.75£3.0 s | | 1 1 i
118.75+5.0 9 118GHz
166.0 10 150H/150V | 165.5 157
183311 1 3 22 3
lfsglilj E - ;1) - First space-based Humidity
183.31+4.5 14 19 Channel:118GHz
1833147 15 5 18 5
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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 S5-Il versus ATMS
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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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DAL L FY-3E WindRAD

» Wind Radar (WindRAD) for Chinese FY-3E satellite
@ dual-frequency: C & Ku band both with VV & HH polarizations

@ rotating fan-beam

> SNO for L1 validation

@ cach band, each polarization, each grid resolution or slice data

« C band, VV  Ku band,  Ku band,
HH & VV HH & VV

15
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FY-3E WindRAD

Preliminary SNO results:

»FY-3E WIindRAD vs. CFOSAT

SCAT (WindRAD new version

data, 20220125-20220218)

WindRAD vs. CFOSAT Scat HH 10km VV 10km
Matching points 176173 186030
Correlation coefficient 091 0.89
Mean (dB) 2.08 1.89
Std (dB) 1.88 1.67

Spacial Distribution of (WindRAD-CFO)_Sigma 2022-01-25~2022-02-18

FY3E_WRADK_CFO_SCAT HH_10km ocean
MEAN (u=2.08,0=1. 88)

Spacial Distribution of (WindRAD-CFQ)_Sigma 2022-01-25~2022-02-18
FY3E_WRADK_CFO_SCAT VV_10km ocean

MEAN (u=1.88,0= 157)
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Preliminary SNO results:

»FY-3E WIindRAD vs. Metop-B
ASCAT (WindRAD new version
data, 20220125-20220126)

Spacial Distribution of (WindRAD-Metop)_Sigma 2022-01-25~2022-01-26
FY3E_WRADC_METOPB_ASCAT VV ocean

MEAN (u=0.423,0=2.93)
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FY-3E WindRAD

WIndRAD vs. Metop-B ASCAT \AY
Matching points 56270

Correlation coefficient 0.76
Mean (dB) 0.42
Std (dB) 2.93

-4 »No matching data in February.
- »WindRAD new version L1 data:

27 Slope: 0.602063 > 0.006 | Mean = WRAIEEb]‘ 012 Slnce 2022-01 -25
| - SOT A% ASCAT oo »Waiting for data reprocessing.

L0.004 . 008 »Sea ice data will be rejected.
0003 § g »Quality flag will be used.
- 0.002 0.04
-0.001 0.02

1% 0.000 +0.00

20 20
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* 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;
— In-orbit test of MWHS, MWTS and WindRAD are still ongoing;

* FY-3F (2022-~)
— Ground test of Flight model (MWRI-IIl, MWHS and MWTS);
« FY-3G (2022-~) Drift orbit
— Ground test of Flight model (MWRI-RM and PR).
* FY-3H (2023-~) Afternoon orbit
— Ground test of Flight model (MWRI-II, MWHS and MWTS)
« FY-3l (2025-~) Early morning orbit
- MWHS, MWTS and WindRAD
« FY-3J (2025-~) Drift orbit

- MWRI-RM and PR

FY4-MW (Geostationary MW)
FY5-MW Sensors are under development
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Thank you for your attention
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