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1. Fengyun Program Overview
LEO GEO
System System
| é First Generation
~ FY-2 F,
& G H

First Generation

% Second Generation

FY-4A

Second Generation
FY-3 B,C,D

l

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

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

May 10, 1999 FY-2C Oct. 18, 2004
May 15, 2002 FY-2D Dec. 8, 2006
May 27, 2008 FY-2E Dec. 23, 2008

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

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

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

FY-2H Jun. 5, 2018

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 1%t generation to 2"d generation #

4) 2010 - 2020: Pursuing accuracy and precision of satellite measurements
NIETEeoroiogicdl odielines Zogtcny NOIVIV VGMS
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Web-based User Location
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Application Tools
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SATs: New Weath_er monitoring and
analysis
---Geostationary Satellite
data (FY-2/FY-4)

Observation Capability

pum—
Satellite Weather
Application Platform
SWAP
Application | _
tools \
Natural disaster and |
environment monitoring ‘
and analysis - : L \'svm:".m:hn::vMv.e::.p:o".
---polar orbiting Satellite 4 : ' .
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. . .
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Application Area

Tropical Cyclone Monitoring

e Heavy Rain Monitoring
Weather Monitoring and|

Analysis ..
Dust Storm Monitoring

Fog Monitoring

Flood Monitoring
Fire Monitoring
Snow Monitoring
Drought Monitoring
Vegetation Growth
Water Body Change

Blue Green Alga Monitoring

Environment Monitoring; -
Sea Ice Monitoring

G?'_ ' o :.' ‘T,
Sea Sedimentation my 9@ g'gq a;
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Heat Island Monitoring P n
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Atmospheric Composition i

Global Monitoring
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2. Current Missions and Services

FengYun
Programs:

Current FengYun Constellation

7 in operation

(4 GEO and 3 s
LEO) 'S §1.38

programs:
Tansat, GF-4 o g

Joint | W%

FYIC

Coordination Gro
Meteorological Sz
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Fengyun GEO Constellation

FDS FDS FDS+RRS RRS

B 4in 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)

Coordination Group for
Meteorological Satellites

CMA, WP-01, CGMS 46, Jun 2, 2018
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Fengyun Polar Constellation

E InPrimaryl
Operation (Global) :
FY-3C + FY-3D,
global coverage 4
times per day

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

| AR

FY-3C LTC10:30 AM

Coordination Group for FY-3D LTC13:40 PM @ A

Meteorological Satellites NSMC CGMS
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Current Instruments for EO

Coordination Group for Meteorological Satellites - CGMS

Satellite No.
Instruments
FY-1 FY-1A/B 2
FY-1C/D 2
FY-2 FY-2 A/B
Fy-2C/D/E/F/G/H| 1
FY-3 FY-3 A/B 10
FY-3C 11
FY-3D 10
FY-4A 3
FY-4

Coordination Group for
Meteorological Satellites

of | Name in Abbrevw.

S5-channel VIRR
10-channel VIRR

3-channel VISSR
5-channel VISSR
10-channel VIRR
MERSI

EFYl mFY3 (01) MmFY3 (02)

Optical Imager

Atmospheric Sounder

nsmc CGMS

CMA, WP-01, CGMS 47, May 23, 2019
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% 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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FENGYUN Satellite Data Sharing and Service Capability

/agéMC: ‘\\

One of the largest
satellite data
sharing centers in
China.

Over 10PB data, h, AR
Average daily /ffggl"iwk‘;'f- Wt ol T HiRe
growth 8TB data, ; o ¥ "
Total data
services about

4.9PB in 2018.

Global Openness,

\Real—time Sharing/

- ' o
8 O ;!!i 'i;%?
Coordination Group for @
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Integrated Space and Ground Based FY Satellite Data
Service System
% Real time » [c

FengYun

ommunication—/ %%
Sat.

. Sat. 2
Direct = Y

Broadcast
CMACast

[S!
e (N Data Center
_

* : L~ e o ~~ s A T _National Met. Service
** Non-Real N s E ARl

Data Backup.

Center S 3=

Time = R R T i
. L e - % & . [i] , res DB CMACast

Website 7 e - AT

Public Cloud

CIOUd =, % oA o " Service
Service

Provincial Met. Service

LEGEND

FTP Service

Manual
Service
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Space-based Services

FENGYUN satellite Direct Broadcasting System (FY-DBS)

7]
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FY-2 DB Station: 5 countries
FY-3 DB Station: 2 countries
FY-3 Data Preprocessing Software packages: 24 countries, 48 users

» 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

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

CMA satellite data broadcasting system (CMACast)

EUMETCast Europe
EUMETSAT

 |EUMETCast and EUMETCast Africa
GEONETCast Americas EUMETSAT

CMACast has beendeE lbxed in 19 countries
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Web Portal Service

Home AboutNSMC Satellite Program Operation
|l ——v—— TR T [ T A

Position:Home

FY| st

Fengyun Satellites

B Legend
FY-3D TBUS .
LEO  FY-3B TBUS .

FY-3C TBUS .

FY-4A Time Table
FY-2H | Time Table

FY-2G | Time Table

0000 00 6 ©

FY-2F | Time Table

Updated: 18 Feb 2019 02:00 UTC

Announcements

= A Notification on FY2H's Orbital Control
= A Notification on FY4A's Orbital Control
= A Notification on FY2G’s Orbital Control
= A Notification on FY4A's Orbital Control

National Satellite Meteorological Center

China Meteorological Administration

Imagery and Product Data Access  Support

Solar flare disturbs S China's shortwave radigl]|2][314I[E6

Highlights

A Notification on FY2H’s Orbital Control

Morewv

The Xi'an Sateliite Control Center will exercise an east-west orbital control to FY-2H from
8:30 to 9:30 April 18, 2019(UTC). During the period, ground receiving stations shall cease
to receive..

»= View all

A Notification on FY4A's Orbital Control

The Xi'an Sateliite Control Center will exercise an east-west orbital control to FY-4A from
9:16 to 9:44 April 15, 2019(UTC). During the period, ground receiving stations shall cease
- -

“” NSMC Forecasts
Updated at: 30 April 2019 UTC
More v

i Solar Flare

&\ Space Weather

Time 0-24H 24-48H 48-72H
= CLASSM:  20% 20%  10%

= CLASS X: 1% 1% 1%

| Geomagnetic Storm

Time 0-24H 24-483H 48-T2H

= minor 1% 1% 1%

= major 1% 1% 1%

| Solar Proton Events

NSMC

Welcome to FENGYUN Satellite Data Center,Please Sign in

FENGYUN Satellite Data Center

2 NATIONAL SATELLITE METEOROLOGICAL CENTER
NSMC

Register Contactus  Help HX

,~/’.

n ] SATELLITES DATA IMAGES PRODUCTS DOCUMENTS TOOLS

: 2 (I FY- CJFY- [ FY- [ FY- [ FY-
Satellites File count Volume(TE) WFY:30 W FY-3C W3 W Ey:3A W10
e Gl OF-C  More. Geri:| ]
FY-3C 21204294 3759 : Data Name [Please click to select Data Name Password: ‘
FY-4A 56345468 12047 R
Atmosphere Start Date Verify: ‘ X
FY-3B 37184997 23320 —_
End Date
TANSAT 615073 65.1 Land @ Stay Signed In
FY-2H 490003 6l [0 TimeiRangs
n y Forget Password? SIGN UP
FY-3A 32641020 16339 Spatial Sel |Please click to select Spatial range
EYAGISII 219 Radation Coverage @ Intersect  Entirly Within
FY-2F 4572413 446
FY-2E 5824013 53.2 @, Search
FY-2D 4759238 58.3

Data Overview>>

Website Users Number
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3. Latest Progress

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 operationonlJan 1, 2019
* Contracted South polar ground station (Troll) in operation

3. FY-2E Out of service from Jan. 1 2019
* Launched on Dec. 23, 2008
 Coverage at86.5° E

4. FY-3A Out of service from Jan. 1 2019
e Launched on May. 27, 2008

Coordination Group for @
Meteorological Satellites NSMC CGMS
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5. FY-2H The last one of FY-2 series to support I0C

M WMO OMM
and serve tor the belt & road countries .
Organisation météorologique mondiale 7bis, avenue de

Lyadt sbea 3 L Raitd

nt ~ publicwmednt

Our ref.: 10642/2018/OBS/SAT/FY-2 Ms Liu Yaming
Permanent Representative of China with

* Launched on June 5, 2018
» Official operation onlJan 1, 2019

WMo
China Meteorological Administration (CMA)
46, Zhongguancun Nandajie

BELJING 100081

China

13 April 2018
—

LVSS0DIMS80 PL-ELOZZFI0T ¥y

. - ————
J Support to locate the planned launch of FY-2 GEO satellite to cover the |
Indian ocean

Subject

Dear Ms Liu,

1 highly appreciate the remarkable achievements and practical benefits that have
been made by the Chinese Feng Yun (FY) meteorological satellites in recent years, especially
FY-4A, 3 second generation geostationary meteorological satellite, which was launched in
December 2016

As an important part of the World Meteorological Organization (WMO)'s space
program, the FY family not only plays an important role in meteorological disaster risk
reduction in China, but also contributes to meteorological forecasting and prediction and
disaster management at global and regional levels. In May 2017, China Meteorological
Administration (CMA) and WMO signed 2 letter of intent to promote regional meteorological
cooperation and co-build the Belt and Road, in which it was proposed that the two parties
would further strengthen the meteorological cooperation with countries and regicns along the
Belt and Road at the global level in the field of disaster risk reduction and others

At present, the European geostationary meteorological satellite covering the Indian
Ocean Is at the end of its life span. In the future, there will be a blank area for the monitoring
by geostationary meteorological satellites. WMO Is very pleased to note that the satellite
coded FY-2/09 is about to be launched this year. It is suggested that CMA consider as much
as possible the enhancement of geostationary satellite observation of the above-mentioned
region when it conceives the constellation.

-,
..,
~e,

1 would like to express my appreciation for your continued support in promoting

the Programmes and activities of WMO.

Yours sincerely,

(W. zhang
for the Secretary-General

P —eememenanan.
- -

© AL
nsmc CGMS

Meteorological Satellites
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FY-2H (@79°F)
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FY-2H : To better support IOC and serve the Belt & Road countries

Description of Services
under the Emergency Support Mechanism
of FENGYUN Satellite

(FY ESM)

On June 10, at SCO summit in Qingdao,
Chinese President Xi Jinping made a CMA Announced “Emergency Support

commitment that China will provide Mechanism for International Users of
meteorological services by using FY-2 = Met loaical Satellit :
meteorological satellite.” _engyun € eo_ro Ogica a € I es” In
Disaster Prevention and Mitigation” on
April 24, 2018

N A&
8 O
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Action plan of Fengyun meteorological satellite
serving for Belt and Road initiative (2019-2023)

® International Training
Scholars exchange visits
Regular Video Conference
Establishment of Fengyun
Satellite International
Cooperation Fund(TBD)

® Provide application
supporting platform

® Developing adaptive products

® Equipped with mobile
terminal

® Open up the path from data O
receiving to TV showing

Carrying out scientific
® Satellite direct receiving Q and technological

station Improving Data cooperation

® CMACast Application
® Public Cloud Ability
® Green Data servir®

Channel Enhancing Data

® Emergency service  Acquisition Ability

N A&
8 O
Coordinz.cion Group for @

Meteorological Satellites NSMC CGMS
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Examples of Emergency support for some countries

17/01/2018 Philippines  Volcano CHARTER

PR i - 2018-10-28 08:00

12/02/2018 Pacific Typhoon China-GEOSS
islands

29/07/2018 Indonesia Earthquake China-GEOSS

16/08/2018 Venezuela  Forestfire = 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 China-GEOSS
collapse

28/03/2019 IRAN Flood China-GEOSS

(
1 06/04/2019 Korea Forest fire  CHARTER

ClviA, wr-uL, Lono 41, wiay £9o, £Uiy
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1st FENGYUN Satellite User’s Conference
12&13 Nov 2018, CHENGDU
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6. Projects on Space-based Radiometric Benchmark

Founded by
B National High Technology Research &
Development Program of China (863 program) A
==
before 2018 s A RSFIER SR AR

Ministry of Science and Technology (MoST)

B National Key R&D Program of China after 2018

Goal
B Chinese Sl-traceable reference satellite

B Retrospective calibration of historical Chinese EO satellite
data

Coordination Group for @
Meteorological Satellites NSMC CGMS

CMA, WP-01, CGMS 46, Jun 2, 2018
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Coordination Group for Meteorological Satellites - CGMS
Projects on Space-based Radiometric Benchmark in China

Phase A Phase B Phase C
* Climate Change
Detection,
. Calibration Short-term goal Medium—term goal Long—term goal

i (2014-2018) - 9 _
Reference Satellite  [ENSTNNRPNSP (2018-2022) (2022-2025)

Blackbody and emissivity
measurement on-board

Space-based Engineering Flight
« Solar total Radiometric Model for Model for
) ' Coherent photon Tech for
0 reference reference
o e Senchmalk optical path reuse Instrument satellite

« Solar spectral
irradiance 0.1%

* Earth reflected
solar radiance
0.3%

« Earth outgoing

longwave

radiance 0.1K

Cryogenic radiometer

Satellite Data

Natural :
Benchmark Reprocessing
& Space-
ili v, based
Cc Long-term Chinese Trécheaailglshty (@H CDR

M Benchmark
4 (Lunar,DCC,PICS) & ‘mm -
CMA, WP-0T¢ Traceability chains

EOS data




Coordination Group for Meteorological Satellites - CGMS

Phase B (300 million RMB)

B National Key R&D Program of China
B Chinese FY Satellite Program
E Chinese HY Satellite Program
B Chinese ZY Satellite Program

SreEing m Shanghai Institute of Technical Physics (SITP), CAS
Model for

reference

instrument Anhui Institute of Optics and Fine

cgs,n;nys
&~  Mechanics (AIOFM), CAS

Natural

Benchmark /”%) )
(Lunar, DCC, PICS) (..— Academy of OPTO-Electronics (AOE), CAS

& Traceability chains LB LT R PAH

Satellite Data A National Satellite Meteorological Center
NSMC  (NSMC), CMA

N A&
8 O
Coordination Group for @
nsmc CGMS

Meteorological Satellites

Reprocessing

CMA, WP-01, CGMS 47, May 23, 2019 26
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Retrospectlve Calibration of Historical Chinese EO Satellite data (RICH-CEOS)

8 8 90 91 92 93 94 95 9 97 98 99 00 O 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
S T e e e T S S S T S S S T e
2 JFv-1a
jar B8R | REE

17 satellites

=
il ,
3 satellites HY-2
CBERS—O
el = 1
Zz
-
. | . . . EEE
¥~ |9 satellites 30 vyears’ Chinese historical Satellite data GF-1
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0 FY-3X VIRR (Bands 1, 2, 6) o FY-3X VIRR (Bands 7, 8, 9)
TF Bv-3a Fv-38 Fyeac @ - “FoF-3a Fve3B RY-3C | | ) -
08 | o620nm x865nm & 1595 nm . - 0455 nm  x 505 nm & 555 nm .
07 L, o 04 N
E - g i
£ oo ;
T os! 7 %
<L r <
© 04 o ° 02
03}
04000 2010 2011 2012 2013 2014 2015 2016 2017 2018 03009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Time (Year) Time (Year)
(a) (b)
0s FY-3X VIRR (Bands 1, 2, 6) 0s FY-3X VIRR (Bands 7, 8, 9)
“Forvesa er3e Preac | | PN TP Fe3a R Fyac (d)
0.8 o630 nm X 865nm & 1595 nm - - 0455 npm % 505 nm 2 555 nm .
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4. Future Programs

National Program for Fengyun Meteorological Satellite (2011-2020)

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

2013 FY-3C(Op)

2017 FY-3D(Op)

2012 FY-2F(Op) - ! iﬁ

2010 FY-3B (R&D)
2018 FY-2H(Op)

2019 FY-3E({Dp)

2020 FY-4B (Op)

2020 FY-3F(Op) &

2022 FY-4C(Op) 2021 FY-RM(Op) o
2023 FY-3G(Op) h
B 6 satellites will be launched within this decade @ A *

Coordination Group for
Meteorological Satellites NSMC CGMS

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
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FengYun Vision for 2035
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