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FENGYUN-1

First-generation polar-orbiting
meteorological satellites
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First-generation geostationary
meteorological satellites
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Second-generation polar-orbiting
meteorological satellites
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Second-generation geostationary
meteorological satellites
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On-Orit in Operation (7 satellites)
| iy .
LEO : 3 orbits (EM, AM, PM) Mw

Ml
:

GEO: 4 positions (79°E to 133°E) FY-3E

FY-3C
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Overview of Fengyun satellite

FDS FDS FDS+RRS FDS+RRS

GEO constellation

The four GEO satellites, including FY2H,
FY2G, FY4A and FY4B, were located at 79°
99.5° ,104.7° and 133° east longitude
respectively, covering the area from

14° east longitude to 162° west longitude.

FY-2H FY-2G FY-4A

Table 1 Current Fengyun GEO satellites (as of 1 June 2022)

Satellites currently in Location Launch date Status Main instruments
orbit
FY-2G 99.5°E  31Dec. Primary operation for full VISSR(O)
2014 disk scan SEM(O)
FY-4A 104.7°E 11 Dec. Primary operation for full AGRI(O)
2016 disk scan GIIRS(0)
LMI(O)
SEP(0)
FY-2H 79°E  5Jun. 2018 Primary operation for full VISSR(O)
disk scan since 1 Jan., SEM(O
20 o A: 133°E
FY-4B 133°E 3 Jun. 2021 Trial operation since 1 AGRI(O) ‘ el .
Jun,, 2022, GIIRS(0) \
GHI(0)
SEP(0)

Note: (O) means the instruments working operationally, (S) means the instruments are shutdown. General Ia OUt Of Fen un GEO Satellltes



FY-2H : Satellite for Belt & Road

FY-2H 86.5° E - FY-2H 79° E




AGRI: Advanced
Geosynchronous
Radiation Imager

GIIRS : Geostationary
Interferometric InfraRed
Sounder

LMI : Lightning Mapping
Imager

Launch Weight: approx 5300kg
Stabilization: Three-axis

SEP: Space Environment
Package

Attitude accuracy: 3”

Bus: 1553B+Spacewire

Raw data transmission : X band
Output power: >= 3200W
Design life: over 7 years

NonswNNE

2022/11/11 —

Purposes
14 -channel Earth images

Clear-sky atmospheric
temperature and humidity
profiles

Lightning distribution map in
China area

Space electric and magnetic
environment information



FY-4B | | R%PMSBE

O FY-4B, the second satellite of FY-4 series, was WSS RIS (B — R E AR
designed to be the first operational satellite of FY-4
series and launched on June 3, 2021

Geostationary High-speed
Imager (GHI)

Geostationary
Interferometric Infrared
Sounder (GIIRS)

Advanced Geostationary
Radiation Imager (AGRI)

Space Environment Monitoring N
Instrument Package (SEP) SR RS,

ERXRDESKPD

National Satellite Meteorological Center
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FY-2 and FY-4 Payloads

Mapping

FY-2(OP) FY-4A(EXP) FY-4B(OP)
Stabilization Spin Three-axis Three-axis
Designed Life 4 Years 5~7 Years 5~7 Years
Observation efficiency | 5% 85% 85%
Observation Mode Imaging Only JeXgllne] sellinteling) s Bt Imaging +Sounding

Main Instruments

-

VISSR: 5 channels
SSP Resolution: 1.25~5Km
Global imaging: 30min
Flexible imaging : 1D

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:1650 channels

GIIRS:1650 channels

N/A SSP Resolution:16Km SSP Resolution:12 Km
Spectral Resolution: 0.625cm-1 Spectral Resolution: 0.625cm-1
LMI:

N/A SSP Resolution:7.8Km N/A

SEM SEP SEP

High energy particles
Solar X ray fluxes

High energy particles
Magnetic field

High energy particles
Magnetic field




Imagers of FY-2 and FY-4

Mid-wave Infrared

Water VVapor
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Different Positions

FY-2H (79° E) FY-2G (105° E)



Geo Color Image
FY4B AGRI PGS L2
UTC 20220702040000

FY-4A (105° E) 2022.07.02 02:00UTC FY-4B (133° E)



FY-4A true color image

UTC: 6.5.00.00

Features:
1. Orbit height is
about km,

fixed observation
area

2. Two modes:
« Full-disk (15m)
I NERE))



Geostationary satellites Update- Geostationary High-speed Imager

4 )
Temporal resolution has increased

from 60 minutes to 1T minute
. y

FY4B/GHI BJT: 2022-09-26 08:01

Thour







FY-4 Capabilities : Hyperspectral Sounding

FY-4A GIIRS
Spectral range 700 -1130
(cm) 1650 —2250
Spectral resolution 0.625
(cm) 0.625
Sensitivity@280K 0.4-0.8
(K) 0.8-1.2
Spatial resolution (Km) 16
Temporal resolution 60Min
(min) (5000X5000Km)
Status R&D

FY-4B GIIRS
680 -1130
1650 —2250
0.625
0.625
0.4
0.8

12-16

45 Min
(5000X5000Km)

Op.

888
Lol

038888838883

Longwave IR 700-1130cm™' , 8.85-14.2%9um)
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700 800 200 1000
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Middie Wave IR ( 1650-2250cm-1 , 4.44-6.06pum)
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FY4A GIIRS application in a cold wave

FY4A T 850hPa GIIRS_2021101400
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Observatlon mode of GEO mstruments AGRI
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GHI time table
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Low Earth Orbit (LEO)
satellite constellation
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Features:
1. Orbit height is about 800km, orbit period is about 110m

2. Cover earth two times in 24 hours

3. Multiple instruments covers wider spectral bandwidth



Global observation with FY-3D




FY-3E

O FY-3E is the first meteorological satellite in early morning orbit for
civil service, filling in the observing gap in early morning. It will
monitor solar and space environments and their effects, as well as
ionospheric data to meet the needs of space weather forecasts and

supporting services

O Solar X-ray Extreme Ultraviolet Imager (X-EUVI) is the first space solar

telescope of China.

18L.

AM orbi

00LST

ST

EM orbit

PM orbit

12LST

North pole

FY-3 Early Morning 6:00 AM

06LST

Metop-A 9:30 AM

—

NPP 13:30 PM

Satellite Payload

e
GNOS-2 GMNSS Radio Occultation Sounder -2

HIRAS-2 Hyper-spectral Infrared Atmospheric Sounder -2
MERSI-LL Medium Resolution Spectral Imager -LL
MWHS-2 Micro-Wawve Humidity Sounder -2

MWTS-3 Micro-Wave Temperature Sounder -3

SiM-2 Solar Irradiance Monitor - 2

S5IM Solar Spectral Irradiance Monitor

SWSITri-IPM SW3 ! Triple-angle lonospheric PhotoMeter
SESI/SEM SES / SEM{FY-3E)

WindRAD Wind Radar

XEUVI Solar X-ray and Extreme Ultraviolet Imager .
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Compared with FY-3D, the MWTS on FY-3E improved detection capabilities
and performance indicators. The 13 channels set in the original 50~60GHz
frequency band have been increased to 17 channels, including the addition
of the 23.8GHz water vapor column total measurement channel, the
31.4GHz window channel, and the 53.246 channel for tropospheric
temperature detection at 4 km and 6 km altitude. =0.08GHz and
53.948 +=0.081GHz channels

Parameters FY-3E MWTS FY-3D MWTS
Ground scanning angle +53.35°+0.2° +49.5° +0.2°
beam width 2.2° (@53.596GHz) 2.2° (@53.596GHz)
On-Board Blackbody two two
Scan points 981 901
Quantization level 14 bits 13 bits
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EUV animation of the sun captured by FY-3E satellite  Refined structure of solar captured by FY-3E satellite
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FY-3E Monthly Mean Ocean Wind Vector Products (September 2021)







FY-3E global humidity image
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FY-3E global humldlty anlmatlon (20219 11-26, EM, 850hPa)
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FY-3E 3D Typhoon structure 2021.9.10




1. Fengyun Program Overview

2. Data, products and services to B&R countries
3. Typical Applications and Examples

4. Bilateral and international cooperation

5. Actions and plans




Data Sharing and Service Capability- “Cloud +

O Integrated Space and Ground Based Data Service System

15 global data receiving antennas
Satellite-to-ground transmission rate 480M bps
Online storage 9PB, near-line storage 80PB

OO0 0

Adopt 10 Gigabit connection and SDN architecture, supports ,
resource pooling design, and facilitates the development of big data
cloud computing work
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Atmosphere (33)

Aerosol

Aerosol optical
thickness

Aerosol over Land
Surface

Total Precipitable Water
Precipitation
Rain Type
Rain Phase
Radar Rain Rate
Atmospheric bending
angle
Atmospheric refractive
index
Atmospheric density
Electron density profile
* total sulfur
dioxide column
* Total Nitrogen
Dioxide column

* Atmospheric humidity
profile (GNOS)
Atmospheric temperature profile
I, MWRI, GNOS)
Atmospheric temperature and humiad
Profile(MWHS-II)
Atmospheric temperature and humidit
Profile(HIRAS/MWHS-1I/MWTS-III)
Atmospheric temperature and humidity
Profile(MWHS-III/HIRAS)
Atmospheric temperature and humidity
Profile(MWTS-III/HIRAS)
Atmospheric temperature and humidity
Profile(MWHS-1I/MWTS-III/MWRI)
Total oxygen column
Carbon dioxide mixing ratio
Methane mixing ratio
total ozone column
Nadir Ozone vertical profile
Limb Ozone vertical profile

e Aerosol over Ocean
* Total Precipitable Water over
Ocean

FengYun Products

Cloud & Radiation (17)

Equivalent emission
radiation for clear sky
OLR of HIRAS

Cloud Top Parameters
Top-up Radiation and
Clouds

Surface radiation budget
Total solar irradiance
downward from the
atmospheric top

solar band irradiance at

the top of the atmosphere :

Cloud Mask

Cloud Amount

CLoud Classification
Cloud Top
Temperature/Cloud Top
Pressure

Cloud Optical Depth
the Effective Radius of
Cloud

Outgoing Longwave
Radiation

Polar Winds

Water leaving
Reflectance

Cloud Liquid Water
Content

Space Weather (13)

zeta potential

Radiation dose

Magnetic field

particle(Medium and high energy
proton, Electronic three-directional
flow, Particle throw angle)
scan imaging

Push-broom scan imaging
Aurora egg morphology

Particle sedimentation

IPM night product

IPM daytime product

IPM multi-angle product

Solar extreme ultraviolet image
solar x ray imager

Land (12)

Land Reflectance Factor
Land Surface Temperature
Land Surface Bidirectional

Ice&Snow (4)

Ocean (7) Biology (4)

Reflection/ Albedo

Snow Cover : Land Cover

Snow Depth Leaf area index Dust Product

SWE Fraction of Near-Constant Contrast Image
Photosynthetically City Light/Urban low-light

Polar Sea Ice : o
Cover Active Radiation background mosaic

Net Primary Production Land Surface Temperature
* Operational Product * Research product

MERSI Sea Surface Temperature * Sea
MWRI Sea Surface Temperature ice
MWRI Sea surface wind

direction

GNOS Sea surface wind Speed

PR Sea surface wind Speed

PR Sea surface wind direction

Chlorophyll Soil moisture content
fluorescence Surface pressure

surface reflectance
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WFY-1 WFY-2 EFY-3

Instrument

VISSR
MERSI
VIRR
IRAS
MWRI
MWTS
MWHS
HIRAS
*IPM
* WAI
* GNOS
* SBUS
* TOU
* ERM
*SIM
* ERBM

AGRI

LMI
GIIRS

Data and Products
L1, L2 and L3
L1, L2 and L3
L1, L2 and L3
L1, L2 and L3
L1, L2 and L3
L1

L1, L2 and L3
L1
L1
L1

L1 and L2

L1

L1, L2 and L3
L1
L1
L2

L1 ( Full disk and area observation), L2 and L3
L1, L2 and L3

L1 and L2 .



Main data services

® For real-time users

» Direct broadcasting
system

» CMACast
== o » FY-3 software packages
= s ac } > WIS/GTS
e o g > Internet (FTP and public
cloud)

® For non real-time users
» Data service website

< - Provincial Met. Service
Public Cloud™
* Service

- LEGEND

o - - £
am Full Satellite DatasetPool
€] SatelliteiDatar Service Portal

E RS'Aleication(CI_O_ud Based) : s > Data download tOOIkrt

» Data customization

-



Space based data services

e i

FENGYUN satellite Direct Broadcasting System (FY-DBS)
gl : e ,

B

X Rx—eaes

FY-2 DB Station: 5 countries
FY-3 DB Station: 2 countries
FY-3 Data Preprocessing Software packages: 29 countries, >50 users

TS

E Rz =M

CMACast has been deployed in 21 countries

EUMETCast Europe CMACast
EUMETSAT

EUMETCast and EUMETCast Africa
GEONETCast Americas EUMETSAT

i3> 59

)



Internet based data services

Data center website
http://data.nsmc.org.cn

Welcome to FENGVUN Satellite Data Center,Please Signin  Register ~NSMC  Contactus Help #
FENGYUN Satellite Data Center S
3 o

% NATIONAL SATELLITE METEOROLOGICAL CENTER
NSMC
TS

ﬁ SATELLITES DATA IMAGES PRODUCTS DOCUMENTS TOOLS

X ¥ ©
Nl Archive = . FY-LEO 72 TANSAT # FY-GEO
= =  FY-3D FY-3C FY-3B [IFY-3A FY-1D
Satellites File count Volume(TB) L1DATA
FY-3D 40798518 42724 More... HearlD;
FY:5C. 61778892 14478 |k Data Name [Please click to select Data Name Password:
FY-4A 289250180 6672.4 ? . ) =
Atmosphere Start Date 2021-10-25 Start Time 00:00:00 i# T48
FY-3B 93111406 6028.4 £ ; AR - Verify:| 7748
nd Date 210-; z
TANSAT 1915814 1782 | land 2021:40:26 i Time. 23,5959 Stay Signed |
Time Range [ Each " Stay Signed In
FY-2H 4567232 66.4 e 9 - Each Day )
FY-8A 65240002 32666 n Forget Password? Register

Spatial Sel [Please click to select Spatial range
FY-2G 9863884 8.0 | Radiation

FY-2F 12361350 118.2
FY-2E 11639080 106.6 ity @\ Search
FY-2D 9510870 116.4

Data Overview>>

DOWNLOAD SINCE 2005 (MB) |-« - = NP = ey TBUS FY-3D FY-3C FY-3B

Coverage ® Intersect Entirly Within

ALL " FY-3D FY-3C FY-3B FY-4A FY-2H FY-2G FY-2F

3,614,459,196 MB

Y sotellices 49
o Froduess 172

§) Data 23900.0 T8

@ Users 117,673

\‘ Download(24 1697.4 | GB

Two Line FY-3D FY-3C FV-3B
One Line FY-3D FY-3C FY-38
Time Table FY-3D FY-3C FY-3B

FY-4A FY-2H FY-2F
CAL FY-3D FY-3C FY-3B

Fy-2

fi% pcpe/nsmc

Data download toolkit
http://fy4.nsmc.org.cn/nsmc/en/data/pcclient.html

FY Satellite Data Download Toolkit

Data to a user-specified directory, so that users can get rid of the trouble of data download and
data management.

| 2

Break-point Continuation

Subscribe DownLoad Monitor

If the software was closed in an
Data Search In order to make a data reserva-

tion, you can choose the name
of the data product, date and
time range, space range, data

unwanted situation, the data
You can view the real-time data downloading will continue from
the break-point once the software
. has been restarted.
download directory, download 3 "
o You can view the downloading
range, etc. priofity.etc. status, including the current data

download completion ratio, data

classification list, and conduct
data retrieval according to satel-
lite, product, time range, space

download real-time speed, data




Internet based data services

Real-time data server:

« Last 30 days
« AGRI/GIIRS L1 data
« 46 L2 products

Account apply:

https.//fy4.nsmc.org.cn/data/en/data/realtim

e.html.

Real-time FY-4A product list

Atmospheric Correction Image, Full Disk

Atmospheric Correction Image, China Regional

Atmospheric Motion Vector, High Level
Atmospheric Motion Vector, Low Level
Atmospheric Motion Vector, Infrared
Cloud Footage Rate, Full Disk

Cloud Footage Rate, Northern Hemisphere

Convection Index, Full Disk
Convection Index, China Regional
Cloud Mask, Full Disk

Cloud Mask, China Regional

Cloud Phase, Full Disk

Cloud Phase, China Regional

Cloud Type, Full Disk

Cloud Type, China Regional

Cloud Top Height, Full Disk

Cloud Top Height, China Regional
Cloud Top Pressure, Full Disk

Cloud Top Pressure, China Regional
Cloud Top Temperature, Full Disk
Cloud Top Temperature, China Regional
LMI Event In One Minute

LMI Group In One Minute

Downgoing Longwave Radiation, Full Disk
Dust Storm Detection, Full Disk

Dust Storm Detection, China Regional

Fire Hot Spot Detection, Full Disk

Fire Hot Spot Detection, China Regional

Fog Detection, Full Disk

Liquid Percentage Water, Full Disk

Liquid Percentage Water, China Regional
Land Surface Emissivity, Full Disk

Land Surface Temperature, Full Disk
Outgoing Longwave Radiation, Full Disk
Quantitative Precipitation Estimation, Northern
Hemisphere

Quantitative Precipitation Estimation, China Regional
Reflective Shortwave Radiation, Full Disk
Surface Solar Incidence Radiation, Full Disk
Sea Surface Temperature, Full Disk

Black Body Temperature, Full Disk

Black Body Temperature, China Regional
Tropopause Folding, Full Disk

Tropopause Folding, China Regional
Upgoing Longwave Radiation, Full Disk
Atmosphere Vertical Profile, Regional Dwell
Atmosphere Vertical Profile, Regional


https://fy4.nsmc.org.cn/data/en/data/realtime.html.

Web based applications
Satellite Weather Application Platform -SWAP2.0

£5 weather

UTC:2021-10-25 22:00

B} #£ Satellite Observation v

v v

Band Scheme Products
®

@ NatureColor_Nolit

@ Natural Color RGB Composite (Fi
@ Dust RGB Composite (From WM!
@ AirMass RGB Composite (From V
@ Fog/Snow RGB Composite (From
@ Severe Storms RGB Composite (F
@ CloudsConvection RGB Composi
@ Volcanic Ash RGB Composite (Fri
@ Day Convective Storms RGB Con
@ Day Microphysics RGB Composit
@ Night Microphysics RGB Compo:

* English
http://rsapp.nsmc.org.cn/geofy/en
http://rsapp.nsmc.org.cn/test_geofy/en

* Russia
http://rsapp.nsmc.org.cn/geofy/ru

http://rsapp.nsmc.org.cn/test_geofy/ru

Main functions

» Near real-time images of FY-2H and FY-4A
» 30+ GEO satellite products

» Special applications on weather forecasting
» Animation generation and sharing




Several RGB composite schemes




Web based thematic applications

Typhoon analysis

UTC:2020-10-07 06:00
| p—

| Typhoon path |

Convection monitoring @)

1D Name
convection recognition

B e

LINFA

CHAN-HOM
Statistical analysis of convection

L]

KUJIRA
DOLPHIN

NOuI
Cloud extrapolation

CHAN-HOM Information 2o - e | o

Path Speed

Press hPa Wind Speed

Extrapolate the start time: 2021-1

Extrapolate the end time: 2
960 -|
970 +
980 -
990 v
1000 _ f B =S5he

e T v T
05\06 06\06 07\06 0B\18 09\18

interval: 3055

Typhoon gale monitoring

B low-level conve: W Upper air diverc
B Vertical windsh @ Top wind field

B Low-level wind

Typhoon rainfall monitoring
@ Precipitation grading products
Typhoon extrapolation

B Typhoon extrapolation

] > v
o ALY 'y
ST . | 2014CHAN-HOM UTC:10-07:06:00
@ Strong typhoon N . i X E °N) Cent 97
Super typhoon B S X XEF(ISAAYESS O I08 875 s brightness temperature ( °C)
“Ilpa,Maxinmmwind speed:33 m/s " 7200 -6200 -5200 -42.00

— — o 2 : o E < 5 3 3~ &
7 e L - L) N - 7
FY-4A Band 1: 0.47 um (blue Band) NS oy ¥ f‘ 4 " ’ 4 Cloud extrapolation NN 73 g

s




Web based applications
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https://fy4.nsmc.org.cn/mips/

Software applications

SWAP 2.0 stand alone version

Weather monitoring and analysis
---Geostationary Satellite data (FY-2/FY-4)

[Fle " Sotelte Image Product DataWesther Agpicaticn Tool View Settiogs

FePn dveoe LrEH®G D= 0 D

Satellite Monitoring Application Remote
sensing Toolkit -SMART

Natural disaster and environment
monitoring and analysis
---polar orbit Satellite data

,t.

X R
Source Image  Objectie Image Matched Image - l
3 " T
o Satallita data read and dicplay + Variaty of color adjustment tools + Thematic maps templates canbe
* IS data Read and display + variety of image ad]ustment tools Customized
o Datacustom Paletts display * Variety of finishing primeives supgort

Multisource Data  RSData Processing  Imago Procossing  Monitoring Product  Thamatc Products proguers and Sorvicos
Reading Display Tools. Tools Analysis

{
* Fastprocecsing of multi-projection method ssand processing * Monitoringand Analysis of thematic
* RS data geometric correction roducts

* Clippingand splcingof RS data

[l
* Monaitoringand analysizcharts

=1




Mobility applications -Wechat applet

Fengyun Now

IMAGE

FEX

EHMHZE

NEMSDERF=E
SR A8 7= E(DEMO)

VIDEO

RZOSDEBHFZE
Ta

R = ER"
BEERIA3XMM

Fengyun Earth

R HBBR . ©®©

((2021-04-20 Fv-3Dik @) En
w—=x) (BE—%



Emergency service

NSMC Home

the FY_ESM website support more efficient © A T
N ﬂ--

services for disaster mitigation and
prevention. ARG o,

in Disaster Prevention and Mifigation

http://fy4.nsmc.org.cn/service/en/emergency/index.html

Latest Monitoring More ...

Iceberg breaks in... Tropical Storm A...
Extreme Foeal

Point
Event

Cyclone Nivarin...  Flood in Columbia Flood in Philippine Tropical Storm Va...  Tropical Storm Et...  Typhoon Saudel (...

Types of disasters More ... Satellite More ...

FY-2H

The satellite FY-2H was
successfully launched on 5
June 2018. Covering the
central Africa in the west

Jropical cyclones

Sand and Dust Storms

FY-3D

The satellite FY-3D, the
fourth member of China's
second generation polar-
orbiting ~  meteorological

Figure:Activation of FY ESM

FY-4A
FY-4 represents China's
new generation

geostationary
meteorological  satellite



http://fy4.nsmc.org.cn/service/en/emergency/index.html

Emergency service (30 registered countries)
Emergency support in 2021
D Jome —Jooumy - Josmer

o U B~ W N

~N

10
11
12
13
14
15
16
17
18

28/1/2021
8/2/2021
23/2/2021
7/4/2021
8/4/2021
13/4/2021

24/5/2021
7/6/2021
8/6/2021
22/7/2021
29/7/2021
9/8/2021
19/8/2021
3/10/2021
4/10/2021
13/11/2021
7/12/2021
9/12/2021

Swaziland
India
Philippines
Indonesia
Timor-leste

Saint Vincent

Congo
Siri Lanka

Siri Lanka

Russia

Tunisia

Russia

Russia

United Arab Emirates
Oman

Sri Lanka

Indonesia
Micronesia

« Observation data and imagery
« Emergency EO monitoring analysis report

Tropical cyclone & Flood
Flood

Tropical cyclone & Flood
Flash Flood - 22 times
Tropical cyclone

Volcanic eruptions

Volcanic eruptions

20
14times
15
Oil spill 11times
Flood 9times
Wildfire 0
Wildfire
Flood 2time
Wildfire
Tropical cyclone -
0

Tro pical cycIo ne 2017 2018 2019 2020 2021
Flood
Volcanic eruptions
Flood

wn

FY-ESM Requests increased year -on-year

- e






1. Fengyun Program Overview

2. Data, products and services to B&R countries
3. Typical Applications and Examples

4. Bilateral and international cooperation

5. Actions and plans




Tropical Cyclone

Weather Monitoring Heavy Rain
and Analysis
Dust Storm
Fog
SST

03

Carbon neutral

FengYun

Vegetation Growth
Water Body Change

Environment

Monitoring Blue Green Alga Monitoring

Sea lce

Atmospheric Composition

. . Flood
Application
Fire
Snow
Drought

Heat Island




_FY-4B Temporal resolutlon 1m|n
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Nowcasting

FY-2&4 Integrated Atmospheric motion vector FY-3E Atmopheric humidity
Middle-Trop. AMV wind (FY-2H+FY-4A)

2021-09-15 0500UTC
E 120°E

60°E 90° 150°E 180°
o 50°N
50°N unit: g/kg
° 1
40°N 40°N 12
13
12
11
30°N 30°N 190
8
7
;
20°N 20°N 1
3
2
1
0

90°E 100°E 110°E 120°E 130°E

10
=

Reference Vector
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Sand Storm
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El Nino /La Nino

. EINino year:
- 1982/1983
* 1997/1998
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January

averaged soil moisture over Angola and Namibia from January to April, 2021
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Global Hotpots and Wild Fires

FY4A FY3D FY3IC FY3B

« The FENGYUN satellite global fire monitoring system
completes technical testing and will be published in
the near future.

« Fires in Greece and Turkey
(FY-3D)

« Simultaneous true-color
composite overlay monitoring
of the locations of the fires
showed a large plume of
smoke, which is blown by the
wind into the Mediterranean

Fr-DS R DAL S Bl ARE FY-305 R D2 A RUARE
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Air Pollution




Global Applications
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Photosynthetically Active Radiation(PAR) Sea Surface Temperature (SST)
”i Ll Lt 3 0 =g ; - ——— 120°E 180 180° 2w 60° W 0° 60°F 120°F 180°
= [P 2 o ‘ .
g 0 Nr S 5 oCoy; e é :‘; :
Gross primary productivity (GPP)

Net primary productivity (NPPY )




Disaster Evaluation - Flood

FY satellites monitor tropical cyclone IDAI over the southwest of Indian Ocean
Assessment of flood disaster with high resolution remote sensing images
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Volcano Analysis

FY-3E Ash& kB (%28F) 2022-01-15 UTC
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Volcano Analysis

PRSI
EREEAREC

67



FY-3D Ice Concentration NH/202 FY3E Ice Edge NH (Ku&C}20210909 7-3D Ice Concentration NH/20: FY3E Ice Type NH (Ku&C)/20211215 FYB D d al Iy NO rthe rm Sea I ce 20 2 1 0 1 02

-

@ s BN e 0 v 6«
Ice Concertration (% Ice Land Nah Ice Concertration (% Water FYl MY

FY3E Ice Edge SH [Ku&C)/20210829 D lee Concentration SH/20211215 FY3E Ice Edge SH

A0 60 50 0 20 40
Iee Concertration Ice Concerur:
er e




1. Fengyun Program Overview
2. Data, products and services to B&R countries

3. Typical Applications
4. Case Studies with multiple satellites

5. Actions and plans




1) Global Extreme High-temperature

Land surface temperature

The extreme heat in the Northern Hemisphere from June to July this year set record temperatures and durations in many
cities around the world. The area of high surface temperature with average surface temperature above 40°C and above
50°C accounted for 16.8% and 7.4% of the world. Northern Africa, the Middle East, Central Asia, Central and western North
America, and southern Europe experienced surface high temperatures greater than 40°C for more than 20 days. Compared
with the same period last year, 55.9% of the world's surface temperature was 0-5°C higher.

180°'W 150°W 120°wW 90°W 60"W 30°wW 0° 30°E 60°E 90°E \..)ﬂ E 150°E 180°E FY—3D 850hPa iﬂg&és‘z
2022-07-14

“ -/ 180°w

60°S

60°E 90°E 120°E >
®

180°E
PE/{XE: FY3D/MWRI »

30°E 150°E
A d ' NSMC NCSIW
SEFHETE: 25000m 90°E

NSMC  NCS

z

[ e = ]
-20 -16 -12 -8 -4 0 4 8 12 16 20

FY-3D Global High Temperature Days in July (>40°C)

FY-3D 850hea temeerature anomali (14-19 Juli, 2022)



1) Global Extreme High-temperature

Drought in Europe

In late June this year, affected by the continuous high temperature, southern Europe appeared a serious drought, including northern Portugal, western and
northern Spain, southern France, northern Italy are in a severe drought state. In early July, severe drought occurred mainly in Eastern European countries,
in southern Poland, Slovakia, Hungary, Croatia, Bosnia and Herzegovina and Romania. By early August, the drought had eased in Europe.

45°0'0"4t

40°0'0"4t

35°0'0"4t

NoData

30°0'0"4t
30°0'0"4t

T T T T T
5°0'0"F8 0°0'0° 5°0'0"%R 10°0'0"3R 15°0'0"%R

Late June Early July Early August
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1) Global Extreme High-temperature

G IObaI Wildfi re Event Rise A total of 253,000 fires were monitored globally in July, an increase of
111,000 (78%) over June, among which 203,000, 36,000 and 6,000 were
in woodland, grassland and farmland, accounting for 80.5%, 14.2% and
2.5% of the global total, respectively.

150° W 120° W 90" W 60" W 30° W 0 30" E 60" E 90" E 120° E 150° E 180° E

39° N
39" N

Global wildfire by FY-3D (July, 2022)

Wildfire in western USA
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1) Global Extreme High-temperature

Europe Wildfire

In July, the total number of fire points in Western Europe showed a gradual increase. On the 13th, the number of fire points
began to increase significantly. On the 15th, the number of fire points in Western Europe soared to 787, 11 times of the same
period last year; on the 16th, the number of fire points decreased to 295, still 5.4 times of the same period last year; on the
17th, the number of fire points increased to 596, 11 times of the same period last year. On the 18th, the number of fire points
increased to 1,251, 21 times that of the same period last year. On the 19th, the number of fire points decreased to 612, 19.4

times that of the same period last year.
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1) Global Extreme High-temperature

Water Body Change
The Gaofen-1 satellite monitoring of Spain's Entrepenias Reservoir and Buendia Reservoir on August 9, 2022 and August 16, 2021 showed

that the water area of the two reservoirs decreased by about 4.8 square kilometers compared with the same period last year. Monitoring of
Spain's Alacon reservoir shows that it is about 1.2 square kilometers less water than it was this time last year.
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1) Global Extreme High-temperature

Water Body Change
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The Sentinel-1 radar satelllte data on 18 August 2022 and 23 August 2021 of the Rhine River in Germany at Cologne Bonn and Koblenz showed
a reduction of about 1.6 square km in Cologne and 4.2 square km in Bonn, respectively. The Koblenz section lost about 3.2 square kilometers.




1) Global Extreme High-temperature

Asia high-temperature

Central Asia India and Pakistan

In late June, the surface temperature in central and northeastern Central Asia The leaf area index showed a deviation trend in central, eastern and western
was more than 10°C higher than that in the same period of last year, and the India, and the deviation area was basically consistent with the area with high
vegetation growth was deviated. surface temperature of 4°C.
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1) Global Extreme High-temperature

Global wildfire events rise

150° W 120° W % . ¢ " 4 A % 150° E

A total of 253,000 fires were
detected worldwide in July, an
increase of 111,000 (increase 78%)
compared with June, of which
203,000, 36,000 and 6,000 fires were
detected in woodland, grassland and
cultivated land, accounting for 80.5%,
14.2% and 2.5% of the global total,
respectively
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2) Precipitation

A strong precipitation event in Southeast China

Northwest Pacific subtropical high identification FY-4A true color image
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2) Precipitation

MCS area Brightness Temperature change
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2) Precipitation

Severe Storms RGB composite image (2022.07.20 04:00UTC) Cloud top height animation
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2) Precipitation
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1. Fengyun Program Overview

2. Data, products and services to B&R countries
3. Typical Applications

4. Case Studies

5. Actions and plans




Implementation Plan for the International Users

Action plan of FENGYUN meteorological satellites supporting for the Belt & Road

Product O

O Strengthen scientific and
Improving Data technological cooperation

Servi
ervices Application Ability

() Enhancing Data
Acquisition Ability

/oy ERBESSHL
(mue National Satellite meteorological Centre
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e Bilateral and international data exchange

e Give helps on DB and CMACast data receiving

e Built a data sharing service based on public cloud
* |Increase data and products

e Strengthen cooperation with Vlab
e Training courses on FY application
and data usage

 |Improve platforms
based on GEO and
LEO data face to Asia-
Oceania area and
Global observation

* Provide more
software and toolkit

» Bilateral and international scientific
cooperation on weather, climate
change and environment detection,
etc.

* Built virtual scientific research

community

Strengthen cooperation on
FY_ESM

Increase response data and
products

EREESKHC

National Satellite meteorological Centre



» Nation Satellite Meteorological Center: http://www.nsmc.org.cn/en

* FENGYUN satellite data center: http://data.nsmc.org.cn

» Long-term dataset reprocessing project website: http://www.richceos.cn

« FENGYUN satellite data ftp server (user account required): ftp://ftp.nsmc.org.cn

« FENGYUN satellite data analysis platform: http://rsapp.nsmc.org.cn/geofy/en/

* FY-4A animation; http://fy4.nsmc.org.cn/portal/en/theme/FY4A.html

* FY-4B rapid scan: http://satellite.nsmc.org.cn/metafy/live

«  SWAP2.0 (English): http://rsapp.nsmc.org.cn/geofy/en

«  SWAP2.0 (Russia): http://rsapp.nsmc.org.cn/geofy/ru

«  SWAP2.0 test version (English): http://rsapp.nsmc.org.cn/test_geofy/en

* FY-3 Global Daily Image:_https://fy4.nsmc.org.cn/mips/index.htmi

«  FENGYUN Wildfire Watch: http://fyfire.nsmc.org.cn

-
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http://rsapp.nsmc.org.cn/geofy/ru
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http://fyfire.nsmc.org.cn/

Progress in satellite application

FengYun Earth

» FengYun Earth is a satellite weather application platform designed for
weather forecasters in CMA;

» Developed in Q1 2022, now starting the trial application in National, FengYun Earth
Provincial, City-level, and County-level Meteorological Services of CMA.

Lighting frequency FY-4A GIIRS temperature profile High-altitude water vapor map
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«~ >~ Chinese Earth Observation Satellite Data

4 About Data Document

Position: @ > Data

Members

Refine By

Type

() Meteorological satellite (13)
[C) Radiation reference (4)

([ Land satellite {5)

(T Ocean sateliite (6)

Spatial coverage

) GBAL (18)
Coisk )
CJREGC (1)
CJOTHER (8)

Spatial resolution More

[ 10M- (1)

) 100M= (1)
() 10-100M (1)
(] 1000m (1)
() 4000m (1)

Time resolution

"] ORET (8)
(CJPoAD (12)
) POAM (8)
[JOTHER (2)

Satellite microwave instrument primary climate product data for MWTS

Start Date:2008-11-29 End Date:2020-05-09 Dataset series:Meteorological satellite  Time resolution:Orbit

Description: The dataset is created through recalibration based on the FY-3A/B/C/D MWTS L0 data, providing the global atmospheric temperature data from 2008 to
2020. The recalibration process includes the nonlinear modeling, noise characteristic optimization and static parameter modification, and the accuracy of the dataset is
less than 1K evaluated by reference instrument comparison

‘ View details |

Fundamental Climate Data Record of meteorological satellite passive microwave instrument-Microwave Radiation Imager
(MWRI)

Start Date:2010-11-10 End Date:2020-12-30 Dataset series:Meteorological satellite Time resolution:Orbit

Description: The dataset are created using the new algorithm that improved based on the operational calibration algorithm of MWRI, and the FY3B/C/D MWRI LO data.
The improvement of algorithm including correction of MWRI back lobe emission, correction of MWRI hot reflector emission, correction of hot load efficiency, correction of

correction of nonlinear factor. compared with the operational brighiness temperature dataset, recalibration dataset are improved in both accuracy and stability.

View details

The Fundmental Climatic Data Record(FCDR) of Visible and Infrared Raiometer(VIRR) on Meteorological Satellites (FY-3)

Start Date:2000-01-20 End Date:2019-12-30 Dataset series:Meteorological satellite Time resolution:1 day

Description: This dataset provides the daily recalibration parameters for FY-1C/D and FY-3A/B/C VIRR long-term records for reflective solar bands. Using the
calibration coefficients, the recalibrated reflectance could be calculated from the digital number of earth view observations in the operational L1 product, and the
recalibrated data records shows improved accuracy and stability.

View details

26 CDRs, including meteorological, ocean,
land satellites.
Over 30 years.
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