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Update on CMA FY-4 Satellite programs

Feng LU

National Satellite Meteorological Center
(CMA/NSMC)

Many thanks to Xiaohu Zhang, Lei Yang, Xiangang Zhao, Chengbao Liu, Qi Han, Jianguang Guo, Jing Wang, Zhuoya Ni, Na Xu,
Jingli Xia, Yixuan Shou , Ran You, Lan Wei and other contributors from FY-4B Ground segment development team
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1)Current status of CMA Fengyun GEO
2)Major improvements of FY-4B
4)FY-4B Post-launch testing (PLT) progress

5)Future work
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1)Current status of CMA Fengyun GEO

First Generation

X
*. FY-2H 79.0E 2012

l FY-2G 99.5E 2014

FY-2F 79.0E 2018

Second Generation

FY-4A 105E 2016
FY-4B 123.5E 2021

1. Support nowcasting and severe
weather warning

2 . Support NWP, regional and global
3 . Support climate applications

4 . Support environment monitoring
and disaster mitigation
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FY-4A was successfully launched on Dec 11,1996, it was located at 104.7 E.
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FY-4A L2 Product details

Product Instrument Format Resolution Product Instrument Format Resolution
Atmosphere Instability Index, Disk GIIRS NC 16KM Fire Hot Spot Detection AGRI NC 2000M

. . Fog Detection, Full Disk AGRI NC 4000M
Atmospheric Correction Image AGRI NC 1000M Land Surface Emissivity AGR] NC 12KM
Atmospheric Motion Vector, Land Surface Temperature AGRI NC 4000M

. AGRI NC 64KM I
High Level Liquid Percentage Water AGRI NC 4000M
Atmospheric Motion Vector, Outgoing .Longwa.vet Ra.diation AGRI NC 4000M
Infrared AGRI NC 64KM Quantitative Precipitation
Atmospheric Motion Vector, . " - Estlmatlon, Northern AGRI NC 4000M
Lo el Hemlsphere
Cloud Mask AGRI NC  4000M pEEI DS RIS AGRI NC  4000M
Radiation
Cloud Phase AGRI NC 4000M Sea Surface Temperature AGRI NC 4000M
Cloud Top Height AGRI NC 4000M Surf.acg Solar Incidence AGRI NC 4000M
Cloud Top Pressure AGRI NC 4000M Radiation y
Tropopause Folding AGRI NC 4000M

clleie) 15 EmEErEiue il AS R Upgoing Longwave Radiation AGRI NC 4000M
Cloud Type AGRI NC 4000M
Convection Index AGRI NC 4000M
Downgoing Longwave Radiation AGRI NC 4000M

http://satellite.nsmc.org.cn/portalsite/Data/DataView.aspx



http://satellite.nsmc.org.cn/portalsite/Data/DataView.aspx

Clear Sky Masks Cloud Type Cloud Optical Depth Cloud Uquid Water Path  cloud ice Water Path

., . = . - 3 &
cloud Particle Size Distribution Cloud Phase Cloud Top Temperature Cloud Top Height Cloud Top Pressure
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Aerosol Detaction Rainfall Rate/QPE Atmospheric Motion Vector Downward Long wave Upward Long
Radiation:Surface wave Radiation:
Surface

Reflected Land Surface (skin) Sea Surface (Skin)
Shortwave Radiation Temperaturs Temperaturs

Land Surface Emissivity Land Surface Emissivity
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NWP Case : FY-4A GIIRS used in NWP assimilation
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Courtesy of Wei Han CMA



1-5 November 2021
Beijing,China

&) FY-USERCON 2021

nowcasting and severe weather warning Case : May,11 Tornado in Jiangshu, China
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CMA/NSMC FY-4A Precipitation products have be operational at Q4 2019 Cotrtesy of Dr.Raniou SCMANIME
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FY-2F/G Every 6 hours FY-2H Every half hours

FY2H AMV_IR1 20180915 2330(UTC) e [FY2H AMV_IRT 201809715 2030UTC)
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CMA/NSMC provide FY-2H AMV covering North Hemisphere every half hour
Quick response to NWP and nowcasting requirement, according to WMO OSCAR capability analysis coyrtesy of profxiaohu zhang cMA/NSMC



https://www.wmo-sat.info/oscar/requirements/view/310
https://www.wmo-sat.info/oscar/variables/view/179
https://www.wmo-sat.info/oscar/applicationareas/view/1
https://www.wmo-sat.info/oscar/requirements/view/453
https://www.wmo-sat.info/oscar/variables/view/179
https://www.wmo-sat.info/oscar/applicationareas/view/3
https://www.wmo-sat.info/oscar/requirements/view/781
https://www.wmo-sat.info/oscar/variables/view/179
https://www.wmo-sat.info/oscar/applicationareas/view/34
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FY-4B was successfully launched on Jun 3,2021, it was located at 123.5 E.
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2) Major improvements of FY-4B

AGRI
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efficiency

FY-4A(EXP) FY-4B(OP)
Stabilization Three-axis Three-axis
Designed Life 5~7 Years 7-10 Years
Observation 85% 85 9%

Observation

Imaging +Sounding + Lightning

Imaging +Sounding

Mode Mapping
AGRI :14 channels AGRI :15 channels
SSP Resolution: 0.5~4Km SSP Resolution: 0.5~4Km
Global imaging: 15min Global imaging: 15min
Flexible imaging : 2D Flexible imaging : 2D
GIIRS: GIIRS:

“-1 Main SSP Resolution:16Km SSP Resolution:12Km
Instruments Spectral Resolution: 0.625cm-1 Spectral Resolution: 0.625cm-1

LMI: GHI: 7 channels
SSP Resolution:7.8Km SSP Resolution0.25-2Km
SEP SEP

High energy particles

High energy particles
Magnetic field
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FY-4B GHI 20214:06522H 08:00:00
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

Central wavelength

0.47 pm
0.65 pum
0.825 um

1.378 um
1.61 pm
2.25 um

3.75 um (high)
3.75 um (low)

6.25 um
6.95 um
7.92 um
8.55 um
10.80 um
12.00 um

13.30 pm

Spectral interval

0.45-0.49 um
0.55-0.75 um
0.75-0.90 um

1.371~1.386 um

1.58-1.64 um
2.10-2.35 pm

3.50-4.00 um
3.50-4.00 um

5.80-6.70 um
6.75-7.15 um
7.24-7.60 um
8.30-8.80 um
10.30-11.30 pm
11.50-12.50 pm

13.00-13.60 pm

SNR or NEAT @ specified input

290 @ 100% albedo
>150 @ 100% albedo
>200 @ 100% albedo or 23 @ 1% albedo

2120 @ 100% albedo or 22 @ 1% albedo
>200 @ 100% albedo or 23 @ 1% albedo
2200 @ 100% albedo or 22 @ 1% albedo

<0.7K@ 315K
0.2K@ 300Kor2.0K@ 240 K

0.2K @ 300 Kor0.9K @ 240 K
0.25K @ 300 Kor 0.9 K @ 240 K
0.25K @ 300 Kor 0.9 K @ 240 K
0.2K@ 300Kor0.4K@ 240 K
0.2K@ 300 Kor0.4 K@ 240 K
0.2K@300Kor0.4K@ 240 K
0.5K@ 300 Kor 0.9 K@ 240 K

IFOV at s.s.p.

1 km
0.5 km
1 km

2 km
2 km
2 km

2 km
4 km

4 km
4 km
4 km
4 km
4 km
4 km

4 km
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)
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3)FY-4B post launching test progress
Advanced Geostationary Radiation Imager(AGRI)
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)
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Cloud Mask

Cloud Top Height

Cloud Top Temperature

Cloud Top Pressure

Cloud Type

Cloud Phase

Cloud Fraction Ratio

Clear Sky Radiation

Daytime cloud optical and microphysical
properties

Nighttime cloud optical and microphysical
properties

Dust Smoke Detection

Aerosol Detection

Outgoing Long wave Radiation
Downward Longwave Radiation
Upward Longwave Radiation

Surface Solar Irradiance

Reflected Shortwave Radiation
Atmospheric Temperature Profile
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23/35 baseline products are under validation

Atmospheric Humidity Profile

Cloudy Vertical Temperature Profile
Cloudy Vertical Moisture Profile
Atmosphere Instability Index
Atmosphere Motion Vector
Quantitative Precipitation Estimate
Convective Initiation

Tropopause Folding Turbulence Prediction
Sea Surface Temperature (Skin)

Fire/Hot Spot Monitoring

Land Surface Emissivity
Snow Cover

Fog Detection

Land Surface Temperature
Land Surface Albedo

Layer Precipitable Water
Atmospheric Vertical Profile

AHP

CVvT
CVM
All
AMV
QPE
Cl
TFTP
SST
FHS

LSE
SNC
FOG
LST
LSA

LPW
AVP

All of FY-4B L2 products will finish validation in Q1 2022
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

Quantitative Rainfall Rate Estize
FY4B AGRI
UTC 20210915000000

-‘.
Cloud Phase QPE Cloud coverage

- - e s BEERTE>-00 w15 o

1. 00
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3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

} Severe storms
HRV-CLOUD HRV-FOG
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Geosynchronous High-speed Imager (GHI) "
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3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)
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3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)

FY-4B GHI 2021406H22H 08:00:00 FY-4B GHI 2021506822H 08:00:00 FY-4B GHI 20215:06H22H 08:00:00
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3)FY-4B post launching test progress
Geosynchronous High-speed Imager (GHI)
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Best practice for CMA FY-4 constellation Jul 25, 2021 Typhoon In-Fa case

FY-4A/B AGRI: 5min interval-) large area observation FY-4B GHI: 1min interval- )) 2KX2K regional observation
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3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI) Jul 21,2021 Henan China
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3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI) Jul 21,2021 Henan China

PTLT12L 1140 1142115
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3)FY-4B post launching test progress
Geosynchronous High-speed Imager (GHI) Jul 21,2021 Henan China
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3)FY-4B post launching test progress

Geostationary Interferometric Infrared Sounder (GIIRS)

FY-4A/GIIRS FY-4B/GIIRS
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3)FY-4B post launching test progress

Geostationary Interferometric Infrared Sounder (GIIRS)
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3)FY-4B post launching test progress

Space Environment Package(SEP)
Flux Gate Magnetometer (FGM)
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3)FY-4B post launching test progress

Space Environment Package(SEP)

Aug 27-28.2021 geomagnetic storm: Kp=5
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5) Future works FY-4B will be operation in Q2 2022
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