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1. Fengyun Program Overview

LEO

System

GEO

System

First Generation
FY-1 A, B, C, D

Second Generation
FY-4 A

FY-3E, F, G planned until 2025
FY-4B, C, D planned until 2025

First Generation
FY-2 A, B, C, D, E, F, 

G, H

Second Generation
FY-3 A, B, C, D

CMA, WP-01, CGMS 47, May 23, 2019
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Launched Satellites 

Overall Development Strategy (4 stages): 
1) 1970 - 1990:   Conducting satellite research and development
2) 1990 - 2000:  Implementing transition from R&D to operational
3) 2000 - 2010:   Implementing transition from 1st generation to 2nd generation
4) 2010 - 2020: Pursuing accuracy and precision of satellite measurements

Since Jan. 1969, China began to develop his own meteorological Satellite 

Leo Launch Data  Geo Launch Data 

FY-1A Sept. 7, 1988 FY-2A Jun. 10, 1997 

FY-1B Sept. 3, 1990 FY-2B Jun. 25, 2000 

FY-1C May 10, 1999 FY-2C Oct. 18, 2004 

FY-1D May 15, 2002 FY-2D Dec. 8, 2006 

FY-3A May 27, 2008 FY-2E Dec. 23, 2008 

FY-3B Nov. 5, 2010 FY-2F Jan. 13, 2012 

FY-3C Sept. 23, 2013 FY-2G Dec. 31, 2014 

FY-3D Nov. 15, 2017 FY-4A Dec. 11, 2016 

   FY-2H Jun. 5, 2018 
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Web-based User Location

CMA, WP-01, CGMS 47, May 23, 2019
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Application Tools

Users: New  
Applications

Application 

tools

Weather monitoring and 

analysis

---Geostationary Satellite 

data (FY-2/FY-4)

SATs: New 
Observation Capability

Natural disaster and 

environment  monitoring 

and analysis

---polar orbiting Satellite 

data 

Satellite Weather 
Application Platform  
SWAP

Satellite Monitoring 
Application Remote 
sensing Toolkit 
SMART

CMA, WP-01, CGMS 47, May 23, 2019
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Application Area
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FengYun 
Programs: 

7 in operation 
( 4 GEO and 3
LEO)

Joint 
programs: 
Tansat, GF-4

2. Current Missions and Services

CMA, WP-01, CGMS 47, May 23, 2019

Current FengYun Constellation
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FY-2F
A: 112ºE

FY-2H
B: 79ºE

4 in operation

FY-2H :Full Disk    (79°E)

FY-2G: Full Disk    (99.5°E)

FY-4A: Full Disk + Regional Rapid   (105°E)

FY-2F: Regional    (112°E) 

FY-2H FY-2FFY-2G

FDS RRSFDS

Fengyun GEO Constellation
FDS+RRS

FY-4A
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In Primary l 
Operation (Global) : 
FY-3C + FY-3D,  
global coverage 4 
times per day

In Second 
Operation (Global): 
FY-3B (afternoon 
orbit)

Fengyun Polar Constellation 

FY-3C   LTC 10:30 AM

FY-3D   LTC 13:40 PM

CMA, WP-01, CGMS 47, May 23, 2019
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Current Instruments for EO

Optical Imager        

Atmospheric Sounder

Microwave Imager

Atmospheric Composition Detector

Radiation Budget Monitor

CMA, WP-01, CGMS 47, May 23, 2019



On Sep. 12, 2018, the global tropical cyclones (TCs) initialize and develop actively 
and all the named ones is eight. In particular,  four TCs are within the Pacific and 
Atlantic Oceans respectively, two of which directly influence China and its 
surroundings.  
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NSMC：

One of the largest 

satellite data 

sharing centers in 

China.

Over 10PB data，

Average daily 

growth 8TB data，

Total data 

services about 

4.9PB in 2018.

Global Openness, 

Real-time Sharing

FENGYUN Satellite Data Sharing and Service Capability
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Integrated Space and Ground Based FY Satellite Data 
Service System 

 Real time 
 Direct 

Broadcast 

 CMACast

 Non-Real 
Time
 Website

 Cloud 
Service 

 FTP Service 

 Manual 
Service

CMA, WP-01, CGMS 47, May 23, 2019
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CMA, WP-01, CGMS 47, May 23, 2019

Space-based Services

FY-2 DB Station: 5 countries
FY-3 DB Station: 2 countries
FY-3 Data Preprocessing Software packages: 24 countries, 48 users

FENGYUN satellite Direct Broadcasting System (FY-DBS)

CMA satellite data broadcasting system (CMACast)

CMACast has been deployed in 19 countries

 Over 2600 DVB-S users

 Over 500 Utilization Stations of 

Geostationary Meteorological 

Satellite

 Over 3000 Data User Terminals

 Over billions people viewing 

Satellite Cloud Images through TV 

and Internet 

 Nearly 100 countries and regions
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Web Portal Service

CMA, WP-01, CGMS 47, May 23, 2019
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1. FY-4A   The first GEO.  meteorological satellite of new generation 

• Launched on Dec.11, 2016
• Official operation on May 1, 2018

2. FY-3D   A new operational afternoon orbit LEO. satellite, will co-work 

with FY-3C in morning orbit
• Launched on Nov. 15, 2017.
• Official operation on Jan 1, 2019
• Contracted South polar ground station (Troll) in operation

CMA, WP-01, CGMS 47, May 23, 2019

3.  FY-2E  Out of service from Jan. 1 2019
• Launched on Dec. 23, 2008
• Coverage at 86.5°E

4.  FY-3A  Out of service from Jan. 1 2019
• Launched on May. 27, 2008
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Indian Ocean 
defined by CGMS

5.  FY-2H   The last one of FY-2 series to support IOC 

and serve for the belt & road countries
• Launched on June 5, 2018
• Official operation on Jan 1, 2019
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FY-2H (@790E)
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FY-2H ：To better support IOC and serve the Belt & Road countries

On  June 10,  at SCO summit in Qingdao，
Chinese President Xi Jinping made a 
commitment that China will provide 
meteorological services by using FY-2 
meteorological satellite.”

CMA, WP-01, CGMS 47, May 23, 2019

CMA Announced “Emergency Support 

Mechanism for International Users of 

Fengyun Meteorological Satellites in 

Disaster Prevention and Mitigation” on 

April 24, 2018 
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Action plan of Fengyun meteorological satellite 
serving for Belt and Road initiative（2019-2023）

Enhancing Data 
Acquisition Ability

Improving Data 
Application 
Ability

Carrying out scientific 
and technological 
cooperation

 Satellite direct receiving 
station

 CMACast
 Public Cloud
 Green Data service 

Channel
 Emergency service

 Provide application 
supporting platform

 Developing adaptive products
 Equipped with mobile 

terminal
 Open up the path from data 

receiving to TV showing

 International Training
 Scholars exchange visits
 Regular Video Conference
 Establishment of Fengyun

Satellite International 
Cooperation Fund(TBD)
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Examples of Emergency support for some countries

Since 2018

Start Date Country Type Requestor

17/01/2018 Philippines Volcano CHARTER

12/02/2018 Pacific 
islands

Typhoon China-GEOSS

29/07/2018 Indonesia Earthquake China-GEOSS

16/08/2018 Venezuela Forest fire CHARTER

12/09/2018 Vietnam Typhoon FY_ESM, UN-
SPIDER

30/09/2018 Indonesia Earthquake China-GEOSS

30/10/2018 Philippines Typhoon FY_ESM

23/12/2018 Indonesia Tusnami CHARTER

30/01/2019 Brazil Dam 
collapse

China-GEOSS

28/03/2019 IRAN Flood China-GEOSS

06/04/2019 Korea Forest fire CHARTER
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1st FENGYUN Satellite User’s Conference
12&13 Nov 2018, CHENGDU 
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Founded by

National High Technology Research & 
Development Program of China (863 program)   
before 2018

National Key R&D Program of China   after 2018

Goal

Chinese SI-traceable reference satellite

Retrospective calibration of historical Chinese EO satellite 
data

6. Projects on Space-based Radiometric Benchmark 

https://www.baidu.com/link?url=ZtWE9hBkLnCa3MrnesZHqUpbPc1d4xtE9zIHaXKjBbt-3oZH2g6SGvkdCloVx-6y1vi0hEKsuodE3FvcqMhvUFXhLX_ltEk0LAjTKwCpIKn4aUg1nPA6OgbLIpp798LCkd5CKukG8njVh-HIRtJEsrEVnzxoIOptoJqP4Upen6Lq1-gcdqTJCVii-zEopSId48yy1jZcHoQ_aLwwnZncc-YHS-oZebCtgDJTAPa093QVSk2y9LkV-1pgPlFtzN_8v518fGbBMnY9163ilRsGTsMH2Wy9X8buL5ueWzEvE7KW-JVRAU-CDVEiyyPh-IOMsiy6Cnt_XETtXZOic_rxJk451u_rUYVsfs-XjeAk1MU4YtnSRJwdAaGO6jO-eAwL_yBj3fU5LFxneIG7_pRE61V-tzl8ETui4cvbZB1uDNbkLgPlN2tYOHb4E-Uk1NzSTE3WR7liJiRsCrf7sbPwy3biFykD7Oc88g3-j7EQezbMC1AhCzDdOgHgXuu3gPgrM2H5evtOSxjAShDjBVMfCkDi39dxjBZRyIpnkHLiTx2feinaK_Ck2sXH7pSZrT4AFm3VQSJJT0R4yAgAvM2RCCt1p6lKxFZ_lprGi7wsP_u2ZE3BbJ-3_1hR7oEWKAWMDdSo8DSkFgFnjeps4ZqmjjEtTrJehub8877kZ5ZrX4W&timg=https://ss0.bdstatic.com/94oJfD_bAAcT8t7mm9GUKT-xh_/timg?image%26quality%3D100%26size%3Db4000_4000%26sec%3D1540104647%26di%3D5f934a712c8ec83d1833e24ec3276f28%26src%3Dhttp://dingyue.nosdn.127.net/6fThzUBhJqlwhybzJTJKdtysJ34c9eI29eVMPD2fGWNC71513783943882.png&click_t=1540104799719&s_info=1350_651&wd=&eqid=94766f91000719cb000000035bcc21c7
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• Climate Change 

Detection,

• Calibration 

Reference Satellite

• Solar total 

irradiance 0.01%

• Solar spectral 

irradiance 0.1%

• Earth reflected 

solar radiance 

0.3%

• Earth outgoing 

longwave 

radiance 0.1K

• Long-term Chinese 
EOS data

EOS

Space-based 

Radiometric 

Benchmark

Natural 

Benchmark  

& 

Traceability 

Chains 

IR calibrator
Blackbody and emissivity 

measurement on-board  

SRB calibrator
Coherent photon Tech for 

optical path reuse

Solar Spectrum 

traceable
Cryogenic radiometer

Lunar-

based 

calibration 

for SRB

Engineering 

Model for 

reference 

instrument

Flight 

Model for 

reference 

satellite

Short-term goal 
(2014-2018)

Medium-term goal
(2018-2022)

Long-term goal
(2022-2025)

Space-

based 

CDR

Since 2012

Phase A Phase B Phase C

Benchmark
(Lunar, DCC, PICS) & 
Traceability chains

Satellite Data 

Reprocessing

Projects on Space-based Radiometric Benchmark in China 
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Engineering 

Model for 

reference 

instrument Anhui Institute of Optics and Fine 
Mechanics (AIOFM), CAS

Shanghai Institute of Technical Physics (SITP), CAS

Academy of OPTO-Electronics (AOE), CAS

Phase B （300 million RMB）
National Key R&D Program of China 
Chinese FY Satellite Program
Chinese HY Satellite Program
Chinese ZY Satellite Program

Natural 

Benchmark
(Lunar, DCC, PICS) 

& Traceability chains

National Satellite Meteorological Center 
(NSMC), CMA

Satellite Data 

Reprocessing

CMA, WP-01, CGMS 47, May 23, 2019
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30 years’ Chinese historical Satellite data

F
Y

H
Y

Z
Y

17 satellites

3 satellites

9 satellites

RetrospectIve Calibration of Historical Chinese EO Satellite data (RICH-CEOS)

CMA, WP-01, CGMS 47, May 23, 2019

(2018-2022)
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4. Future Programs

National Program for Fengyun Meteorological Satellite (2011-2020)

6 satellites will be launched within this decade

2012 FY-2F(Op)

2010 FY-3B (R&D)

2013 FY-3C(Op)
2017 FY-3D(Op)

2014 FY-2G(Op) 2016 FY-4A (R&D)

2019 FY-3E(Op)

2021 FY-RM(Op)

2020 FY-4B (Op)

2020 FY-3F(Op)

2022 FY-4C(Op)

2018 FY-2H(Op)

2023 FY-3G(Op)

CMA, WP-01, CGMS 47, May 23, 2019
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National Space Infrastructure Program for Meteorological Satellites 
(from 2020 to 2025) approved by the State Council

CMA, WP-01, CGMS 47, May 23, 2019
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FengYun Vision for 2035

CMA, WP-01, CGMS 47, May 23, 2019
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