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FengYun Constellation

21 satellites, Two generations and Four types

GEO LEO

FY-4A, -4B
China's second generation 

GEO meteorological 

satellites. 

FY-4A (104.7 Ē) , Full disk 

every 15 min.

FY-4B (133 Ē), Full disk 

every 15 min, partial areas 

rapid scanning at 1 min.

FY-3C
Mid-morning orbit

Operational with degraded 

performance

FY-3D
Afternoon orbit,

10 EO instruments

FY-3E
Early-morning orbit

11 EO instruments

FY-3F
Morning orbit, successor of 

FY-3C

Launched on August 3, 2023

FY-3G
China's first precipitation 

measurement satellite, launched 

on April 16, 2023

9 FengYun Satellites in orbit

FY-2G, -2H
FY-2G (99.5 Ē )  and FY-2H 

(79 Ē)

Full disk every 30 min

FY-2H, last flight unit of  FY-2 

series.



FengYun Constellation ðFY-3G

Å FY-3G launched on Apr .16 ,2023 is the first
precipitation measurement satellite of the FY-3
series .

Å Operates in a 50¯inclination orbit, equipped with
Ku/Ka -band dual - frequency precipitation
measurement radar, and 4 other sensors .

Å Measure the 3D structure of precipitation, obtains
cloud microphysical parameters .

Å Creating an active -passive combined comprehensive
FengYun precipitation measurement system .

3D precipitation measurement

Demonstration



FengYun Constellation ðFY-3F

Å FY-3F launched on Aug.3, 2023 is the newest 
member of FengYun Constellation with as 
international advanced load configuration and 
performance.

Å Replace FY -6Fɋvduties of providing services 
in weather forecasting, climate prediction, 
disaster monitoring, and environmental 
monitoring.

Å Equipped with both microwave and optical 
instruments, which allows vertical detection of 

atmospheric temperature and humidity 

stratification up by over 40 times than previous 

design.

Å Upgraded ultraviolet detection capability, and 
is equipped with two newly developed 
ultraviolet hyperspectral remote sensing 
detectors.

Orbit Sun-synchronous orbit

Altitude 836 km

ECT 10:00~10:20 desc

Launch 2023-08-03

End of service Ó2031

Instrument Payloads



6

4 in operation

FY-2H̔Full Disk (79£E)

FY-2G̔Full Disk (99.5£E)

FY-4A̔Full Disk + Regional Rapid   

(105£E)

FY-4B̔Full Disk + Regional Rapid   

(133£E)

FY-2H FY-2G

FDS FDS

FengYun GEO Constellation

FDS+RRS

FY-4A FY-4B

FDS+RRS



FengYun GEO Constellation

Space Environment 

Monitoring Instrument 

Package (SEP)

Geostationary 

Interferometric

Infrared Sounder 

(GIIRS)

Advanced 

Geostationary 

Radiation Imager 

(AGRI)

Å FY-4B, the second satellite of  FY -4 series, was designed to be the first operational satellite of  FY-4 series

Å Launched on June 3, 2021.

http://fy4.nsmc.org.cn/nsmc/en/theme/FY4B.html

Geostationary High -

speed Imager (GHI)

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

Stabilizatio

n
Three -axis Three -axis

Designed 

Life
5~7 Years 7-10 Years

Observatio

n efficiency
85˿ 85˿

Observatio

n Mode

Imaging +Sounding + 

Lightning Mapping
Imaging +Sounding

Main 

Instrument

s

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

LMI̔
SSP Resolution:7.8Km

GHI̔7 channels
SSP Resolution0.25 -2Km

SEP
High energy particles

SEP
High energy particles

Magnetic field



FY-3 Early Morning 6:00 AM Metop -A 9:30 AM NPP 13:30 PM

ÅFY-3E is the worldôsfirst meteorological satellite in early morning orbit for civil service,

filling in the observing gap in early morning .

ÅSolar X -ray Extreme Ultraviolet Imager (X -EUVI) is the first space solar telescope of  China.

FY-3E 

Å Launched on July 5, 2021.

Completely 

New

Completely 

New

Completely 

New

Improved

Improved

Improved

Successive

Improved

Improved

Improved

Improved



FY-3E Sea surface wind

Sep. 2021



500hPa 700hPa

850hPa 950hPa

FY-3E temperature

2021.9.27



FY- 3E global humidity image

500hPa 700hPa

850hPa 950hPa

2021.9.27



FY-3E City Light Monitoring



FengYun Constellation Space -based WMO Integrated 

Global Observing System



FengYun Constellation ðGround Receiving Station Network

Well -organized Receiving System Ensures Data 

Services 
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Å Cloud Mask
Å Cloud Amount
Å CLoudClassification
Å Cloud Top 

Temperature/Cloud Top 
Pressure

Å Cloud Optical Depth
Å the Effective Radius of 

Cloud
ÅOutgoing Longwave 

Radiation
Å Polar Winds
ÅWater leaving 

Reflectance
Å Cloud Liquid Water 

Content

Å Equivalent emission 
radiation for clear sky 

ÅOLR of HIRAS
Å Cloud Top Parameters
Å Top-up Radiation and 

Clouds
Å Surface radiation budget
Å Total solar irradiance 

downward from the 
atmospheric top

Å solar band irradiance at 
the top of the 
atmosphere

Space Weather 10+

Ocean

ÅMERSI Sea Surface Temperature
ÅMWRI Sea Surface Temperature
ÅMWRI Sea surface wind 

direction
ÅGNOS Sea surface wind Speed
Å PR Sea surface wind Speed
Å PR Sea surface wind direction

Å Aerosol over Ocean
Å TotalPrecipitable Water over 

Ocean

Å Snow Cover
Å Snow Depth
Å SWE
Å Polar Sea Ice 

Cover

Å Sea 
ice

Ice&Snow

Cloud & Radiation 10+

Biology

Å Leaf area index
Å Fraction of 

Photosynthetically 
Active Radiation

Å Net Primary 
Production

Å Chlorophyll 
fluorescence

Land 10+

Å Land Reflectance Factor
Å Land Surface Temperature
Å Land Surface Bidirectional 

Reflection/ Albedo
Å Land Cover
Å Dust Product
Å Near-Constant Contrast Image
Å City Light/Urban low-light 

background mosaic
Å Land Surface Temperature
Å Soil moisture content
Å Surface pressure
Å surface reflectance

Å zeta potential
Å Radiation dose
ÅMagnetic field
Å particle(Medium and high energy 

proton Electronic three-directional 
flow Particle throw angleβ

Å scan imaging
Å Push-broom scan imaging
Å Aurora egg morphology
Å Particle sedimentation
Å IPM night product
Å IPM daytime product
Å IPM multi-angle product
Å Solar extreme ultraviolet imager
Å solar x ray imager

AtmosphereЃ30+Є

Å Aerosol
Å Aerosol optical 

thickness
Å Aerosol over Land 

Surface

Å Atmospheric humidity
profile (GNOS)

Å Atmospheric temperature profile(MWTS-
III MWRI GNOS)

Å Atmospheric temperature and humidity 
Profile(MWHS-II)

Å Atmospheric temperature and humidity 
Profile(HIRAS/MWHS-II/MWTS-III) 

Å Atmospheric temperature and humidity 
Profile(MWHS-III/HIRAS)

Å Atmospheric temperature and humidity 
Profile(MWTS-III/HIRAS)

Å Atmospheric temperature and humidity 
Profile(MWHS-II/MWTS-III/MWRI)

Å Total oxygen column
Å Carbon dioxide mixing ratio
ÅMethane mixing ratio
Å total ozone column
Å Nadir Ozone vertical profile
Å Limb Ozone vertical profile

Å total sulfur 
dioxide column

Å Total Nitrogen 
Dioxide column

Å Total Precipitable Water
Å Precipitation
Å Rain Type
Å Rain Phase
Å Radar Rain Rate
Å Atmospheric bending 

angle
Å Atmospheric refractive 

index
Å Atmospheric density
Å Electron density profile

FengYun Products



FengYun Satellite Support Sustainable Development Goals (SDGs)



FengYun Satellites Support Early Warning Actions

WMO: Early Warnings for All UN: Global Early Warning Initiative

The United Nations

will spear -head

new action to

ensure every

person on Earth is

protected by early

warning systems

within five years .



FengYun

Applications

Weather 
Monitoring

Tropical Cyclone

Heavy Rain

Dust Storm

Fog

Climate Monitoring

Natural Disaster

Flood

Fire

Volcanic Eruption

Earthquake

Environment 
Monitoring  

Vegetation Growth

Water Body Change

Heat Island

Atmospheric Composition

Ice and Snow 

Drought 

Carbonneutral

Fengyun Applications

ΧΧ



Applications ̔Weather Monitoring

FY-4B cloud image FY-4B Infrared enhanced image
Structure Diagram of Typhoon 

Warm Center

Severe Typhoon  MUIFA



LEOχ4 orbits εmorning ιafternoon ι early -morning ζ
GEOχ4 positions ε79 Ē to 123.5 Ēζ

The Tropical Cyclone FREDDY

ᵩ

ᵩ

ᵩ

ᵩ

ÅThe cyclone FREDDY is set to break records for the longest-lasting storm, it 
has already caused immense damage in Mozambique and Madagascar;

ÅFengYun meteorological satellite have monitored the entire movement and 
developmentof FREDDY 

Applications ̔Weather Monitoring



Applications ̔Weather Monitoring



Applications ̔Weather Monitoring

3D precipitation analysis
ÅStrongrainfall structure within Typhoonrelated highlywith low frequencymap (10 and 18 GHz)



Applications ̔Weather Monitoring

m/s

FY-3ELow-light cloud at night

FY- 3E products



Impact of GIIRS high temporal observations on 
Typhoon Maria forecasts (72-h)

Applications ̔Weather Monitoring



The Heavy Rain Monitoring
over Saudi Arabia

Applications ̔Weather Monitoring

ÅSevere flash flooding struck in western parts 
of Saudi Arabia after torrential rain on 24 
November 2022, the city of Jeddah in Mecca 
Province recorded 179 mm of rain in 6 hours;



Applications ̔Weather Monitoring

Severe Convection


