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1)Current status of CMA Fengyun GEO

FY-2H   79.0E
FY-2G   99.5E
FY-2F   79.0E

FY-4A 105E

First Generation

Second Generation

2016

2018

2014
2012

FY-4B 123.5E         2021

FY-2H FY-
2G

FY-4A FY-4B

1、 Support nowcasting and severe  
weather warning 

2 、Support NWP, regional and global

3 、Support climate applications

4 、Support environment monitoring

and disaster mitigation



FY-4A was successfully launched on Dec 11,1996, it was  located at 104.7 E.



FY-4A L2 Product details
Product Instrument Format Resolution
Fire Hot Spot Detection AGRI NC 2000M
Fog Detection, Full Disk AGRI NC 4000M
Land Surface Emissivity AGRI NC 12KM
Land Surface Temperature AGRI NC 4000M
Liquid Percentage Water AGRI NC 4000M
Outgoing Longwave Radiation AGRI NC 4000M
Quantitative Precipitation 
Estimation, Northern 
Hemisphere

AGRI NC 4000M

Reflective Shortwave 
Radiation

AGRI NC 4000M

Sea Surface Temperature AGRI NC 4000M
Surface Solar Incidence 
Radiation

AGRI NC 4000M

Tropopause Folding AGRI NC 4000M
Upgoing Longwave Radiation AGRI NC 4000M

Product Instrument Format Resolution

Atmosphere Instability Index, Disk GIIRS NC 16KM

Atmospheric Correction Image AGRI NC 1000M

Atmospheric Motion Vector, 
High Level

AGRI NC 64KM

Atmospheric Motion Vector,
Infrared

AGRI NC 64KM

Atmospheric Motion Vector, 
Low Level

AGRI NC 64KM

Cloud Mask AGRI NC 4000M

Cloud Phase AGRI NC 4000M

Cloud Top Height AGRI NC 4000M

Cloud Top Pressure AGRI NC 4000M

Cloud Top Temperature 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






NWP Case : FY-4A GIIRS used in NWP assimilation

Courtesy of Wei Han CMA 



nowcasting and severe  weather warning Case : May,11 Tornado  in Jiangshu, China 



2021年5月江苏苏州吴江区盛泽镇强对流监测
nowcasting and severe  weather warning Case : May,11 Tornado  in Jiangshu,China

Courtesy of yixuan shou

Overshooting  top  MCS



CMA/NSMC FY-4A  Precipitation products have be operational  at Q4 2019    



FY-2F/G  Every 6 hours FY-2H Every half hours

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
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Courtesy 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


Low  Level                                                                                    High Level                     



FY-4B was successfully launched on Jun 3,2021, it was  located at 123.5 E. 



2) Major improvements of FY-4B

FY-4A(EXP) FY-4B(OP)

Stabilization Three-axis Three-axis

Designed Life 5~7 Years 7-10 Years

Observation 

efficiency
85％ 85％

Observation 

Mode

Imaging +Sounding + Lightning 

Mapping
Imaging +Sounding

Main 

Instruments

AGRI :14 channels
SSP Resolution：0.5~4Km

Global imaging：15min

Flexible imaging ：2D

AGRI :15 channels
SSP Resolution：0.5~4Km

Global imaging：15min

Flexible imaging ：2D

GIIRS:
SSP Resolution:16Km

Spectral Resolution: 0.625cm-1

GIIRS:
SSP Resolution:12Km

Spectral Resolution: 0.625cm-1

LMI：
SSP Resolution:7.8Km

GHI：7 channels
SSP Resolution0.25-2Km

SEP
High energy particles

SEP
High energy particles

Magnetic field

AGRI

GHI

GIIRS



2) Major improvements of FY-4B

30 min

15 min

5 min

FY-2

2xFY-2

FY-4A
1 min

FY-4B



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

Central wavelength Spectral interval SNR or NEΔT @ specified input IFOV at s.s.p.

0.47 µm 0.45-0.49 µm ≥90 @ 100% albedo 1 km

0.65 µm 0.55-0.75 µm ≥150 @ 100% albedo 0.5 km

0.825 µm 0.75-0.90 µm ≥200 @ 100% albedo or ≥3 @ 1% albedo 1 km

1.378 µm 1.371~1.386 µm ≥120 @ 100% albedo or ≥2 @ 1% albedo 2 km

1.61 µm 1.58-1.64 µm ≥200 @ 100% albedo or ≥3 @ 1% albedo 2 km

2.25 µm 2.10-2.35 µm ≥200 @ 100% albedo or ≥2 @ 1% albedo 2 km

3.75 µm (high) 3.50-4.00 µm ≤ 0.7 K @ 315 K 2 km

3.75 µm (low) 3.50-4.00 µm 0.2 K @ 300 K or 2.0 K @ 240 K 4 km

6.25 µm 5.80-6.70 µm 0.2 K @ 300 K or 0.9 K @ 240 K 4 km

6.95 µm 6.75-7.15 µm 0.25 K @ 300 K or 0.9 K @ 240 K 4 km

7.92 µm 7.24-7.60 µm 0.25 K @ 300 K or 0.9 K @ 240 K 4 km

8.55 µm 8.30-8.80 µm 0.2 K @ 300 K or 0.4 K @ 240 K 4 km

10.80 µm 10.30-11.30 µm 0.2 K @ 300 K or 0.4 K @ 240 K 4 km

12.00 µm 11.50-12.50 µm 0.2 K @ 300 K or 0.4 K @ 240 K 4 km

13.30 µm 13.00-13.60 µm 0.5 K @ 300 K or 0.9 K @ 240 K 4 km

new

Better 
NEDT



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)                                       All of the FY-4B AGRI IR channel works fine



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

B15 13.0-13.6μmB14 11.5～12.5μmB13 10.3～11.3 μmB12 8.3~8.8μm

B11 7.24-7.60μmB10 6.75-7.15μmB09 5.8～6.7μmB08 3.5～4.0μm（low）B07 3.5～4.0μm（high）



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

晴空检测 Cloud Mask CLM
云顶高度 Cloud Top Height CTH
云顶温度 Cloud Top Temperature CTT
云顶气压 Cloud Top Pressure CTP
云类型 Cloud Type CLT
云相态 Cloud Phase CLP
云覆盖率 Cloud Fraction Ratio CFR
晴空辐射 Clear Sky Radiation CSR
白天云微物理和光
学性质

Daytime cloud optical and microphysical 
properties

CPD

夜间云微物理和光
学性质

Nighttime cloud optical and microphysical 
properties

CPN

沙尘和烟雾检测 Dust Smoke Detection DSD
气溶胶 Aerosol Detection AOD
射出长波辐射 Outgoing Long wave Radiation OLR
地表下行长波辐射 Downward Longwave Radiation DLR
地表上行长波辐射 Upward Longwave Radiation ULR
地表太阳入射辐射 Surface Solar Irradiance SSI
反射短波辐射 Reflected Shortwave Radiation RSR
大气温度廓线 Atmospheric Temperature Profile ATP

大气湿度廓线 Atmospheric Humidity Profile AHP

有云大气温度廓线 Cloudy Vertical Temperature Profile CVT
有云大气湿度廓线 Cloudy Vertical Moisture Profile CVM
大气不稳定指数 Atmosphere Instability Index AII
大气运动导风 Atmosphere Motion Vector AMV
降水率 Quantitative Precipitation Estimate QPE

对流初生 Convective Initiation CI

对流层顶折叠检测 Tropopause Folding Turbulence Prediction TFTP
海表温度 Sea Surface Temperature (Skin) SST

火点/热点检测 Fire/Hot Spot Monitoring FHS

地表比辐射率 Land Surface Emissivity LSE
积雪覆盖 Snow Cover SNC

雾检测 Fog Detection FOG
地表温度 Land Surface Temperature LST

反照率 Land Surface Albedo LSA

大气分层水汽 Layer Precipitable Water LPW

大气温湿度廓线 Atmospheric Vertical Profile AVP

23/35 baseline products are under validation
All of FY-4B L2 products will finish validation in Q1 2022



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

Cloud Phase QPE Cloud coverage



3)FY-4B post launching test progress

Advanced Geostationary Radiation Imager(AGRI)

HRV-CLOUD
HRV-FOG Severe storms



3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)

Ch-2 Ch-1Ch-3 Ch-4

Ch-5 Ch-6

Ch-7

Central 
wavelength

Spectral interval SNR or NEΔT @ 
specified input

IFOV at s.s.p.

0.675 µm 0.45-0.9 > 300 @ 100 % 
albedo

0.25 km

0.470 µm 0.445-0.495 > 300 @ 100 % 
albedo

0.5 km

0.545 µm 0.52-0.57 > 300 @ 100 % 
albedo

0.5 km

0.645 µm 0.62-0.67 > 300 @ 100 % 
albedo

0.5 km

1.378 µm 1.371-1.386 > 300 @ 100 % 
albedo

0.5 km

1.61 µm 1.58-1.64 > 300 @ 100 % 
albedo

0.5 km

11.4 µm 10.3-12.5 0.2 K @ 300 K 2.0 km



3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)



3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)

1min 3min
6min



3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)

AGRI 5 min /1Km/China Natural 
Color

GHI 1min /0.25Km/True  Color



FY-4B GHI：1min interval-》 2KX2K regional observationFY-4A/B AGRI：5min interval-》large area observation

Best practice for CMA FY-4 constellation Jul 25，2021 Typhoon In-Fa case



3)FY-4B post launching test progress

Geosynchronous High-speed Imager (GHI)

3)FY-4B post launch test progress

郑州

安徽

湖北

河南

Jul 21,2021 Henan China



3)FY-4B post launching test progress

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

河南

湖北

安徽



3)FY-4B post launching test progress

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

True Color                                                       Ch-5  cirrus channel                                     Ch-6  ice/water cloud



3)FY-4B post launching test progress

Geostationary Interferometric Infrared Sounder (GIIRS)
FY-4A/GIIRS FY-4B/GIIRS

Spectral Range LWIR:700cm-1-1130cm-1

S/MIR:1650cm-1-2250cm-1

LWIR:680cm-1-1130cm-1

S/MIR:1650cm-1-2250cm-1

Spectral 

resolution 

0.625cm-1 0.625cm-1

Temporal 

Resolution

35min（1000*1000）
67min（5000*5000）

45min（5000*5000）



3)FY-4B post launching test progress

Geostationary Interferometric Infrared Sounder (GIIRS)



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

FY-4B

GOES-16



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

FY-4B

GOES-16

Aug 27-28.2021 geomagnetic storm: Kp=5



5) Future works             FY-4B will be operation in Q2 2022 



5) Future works



Thank you 

lufeng@cma.gov.cn

ありがとう

شكرا

спасибо

Merci

Gracias

terima kasih

谢谢
obrigado

감사합니다


