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1. Short Introduction for NSMC

B To draft strategy and schedule for the future development of
the Chinese meteorological satellites

B To construct the ground segment for Chinese meteorological
satellites

E To maintain the on-orbit Chinese meteorological satellite in
the operational way

B To fulfill the data archive, distribution and service for Chinese
meteorological satellite

B To promote the scientific on the meteorological satellite and
satellite meteorology

E To promote the satellite data application on the weather
forecasting, climate change and weather disaster prevention

B To monitor and forecast space weather (New)



2. Current Status of the Chinese Meteorological
Satellite

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 Oct. 18, 2004

May 15, 2002 Dec. 8, 2006









FY-1C DPT Image of Europe



Composite
Imagery of
Antarctic
region by
FY-1C GDPT
Channel 1,2,3.



Global Multi-Orbit Mosaic Image
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FY2C/D Animation

Before Processing After Processing

Twist been processed
30 minutes to 15 minutes
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3. Data Services for the Chinese Meteorological

Satellite o
Ground Segment for the Data acquisition
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Data archive: History data over 20 years

Satellite Data Content/ Period Media Total
Format Orbit Content

FY-1C/1D CHRPT 200MB 99. 05—now Tape 8 TB
GDPT 300MB 99. 05—now Tape 10 TB

EOS—AM/PM MODIS 1GB 00. 12—now CD 60 TB
NOAA (7-18) HRPT 120MB 84. 05—now Tape 20 TB
GMS-4/5 S-VISSR 100MB 89. 01-now Tape 14 TB
FY-2A/B/C S-VISSR 100MB 97. 09—now Tape 10 TB
METEOSAT-5 HRI 40MB 99. 06—now CD 1.5 TB

GMS-1/2/3 WEFAX BIEM% | 78.1-88. 8 Film - -

NOAA (4-7) APT B | 72.1-85.6 Film - -
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Data archive: Current on operational

No. Satellite Data

1 FY-1D CHRPT. GDPT

3 EOS-AQUA/TERRA MODIS

3 NOAA-12/16/17/18 HRPT
Geostationary

4 FY-2C/D S-VISSR

5 MTSAT HIRID

6 Meteosat-5 HRI
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Products from FY2C/D

Name of Product Coverage Time/Day
Wind 50° N-50° S 55° E-155° E 4
SST 60° N-60° S 45° E-165° E 8
Upper Troposphere Humidity 60° N-60° S 45° E-165° E 8
ISCCP Data set 60° N-60° S 45° E-165° E 8
Precipitation Index 60° N-60° S 45° E-165° E 8
Precipitation Estimation 60° N-60° S 45° E-165° E 4
Cloud Classification 60° N-60° S 45° E-165° E 8
Cloud Amount 60° N-60° S 45° E-165° E 8
Humidity Profile from Cloud 50° N-50° S 55° E-155° E 8
Perceptible Water in Clear Sky Region 60° N-60° S 45° E-165° E 8
Outgoing Long wave Radiation 60° N-60° S 45° E-165° E 8
Solar Irradiance 60° N-60° S 45° E-165° E 1
Snow Cover 60° N-60° S 45° E-165° E 1
Sealce 60° N-60° S 45° E-165° E 1
Flood Monitoring China 1
Soil Moisture 60° N-60° S 45° E-165° E 1
Fire Monitoring China 24
Tropical Cyclone Position and Intensity Western Pacific and India Ocean 24
Sand Storm Monitoring China and Mongolia 8
Fog China 24
TBB 60° N-60° S 45° E-165° E 8
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Data Dissemination

> Satellite Directly Broadcast (400+ MDUS)

» GTS
O Wind product
O ATOVS

» Internet service (SDAC-satellite data achieve center)
O More than 800 registered users;
O 20TB/year

» DVB-S Service (110 users stations)
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Satellite Data Dissemination: satellite.cma.gov.cn
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Products Dissemination: dear.cma.gov.cn
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110 DVB-S reception station

Bangladesh, Indonesia, Iran, Mongolia, Pakistan, Thailand
will be users this year.
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EUMETCast reception
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DVB-S (Ku Band to C band planned)
AsiaSat-4 at 122E
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4. Products Application for the Chinese
Meteorological Satellite

The Application in Weather Forecast

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Synoptical analysis
Typhoon Guidance
Dust Storm Monitoring

Fog Monitoring

Precipitation Estimation
Cloud Classification
Satellite Data Assimulation into NWP
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The Application in Disaster Reduction and
Environment Monitoring

(1) Drought

(2) Vegetation Growth

(3) Snow Cover

(4) Flood

(5) Forest and Grassland Fire
(6) Sea Ice

(7) Others



Typhoon Guidance
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Temperature Profile
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Dust Products

Dust Mask

Dust AOD Dust Particle Effective Radius Dust Total Column Amount



Dust over Sahara
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FY-1C Every 10-Day Snow Coverage
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Forest and Grassland Fire Monitoring
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Fire Warning Index




Monitoring Snow Cover during the freezing disaster

Snow, snow + rain mixed, super cooling rain
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Snow Cover by combining Optical + Microwave
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Products from NSIDC
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5. Earth-based reference sites in China for the
Calibration
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Four Earth-based reference sites in China

Site Characteristic Location Purpose
Dunhuang Gebi Desert, 40° 10’ N, On-orbit calibration for VNIR
homogenous 94° 20" E band
surface, dry Elevation: 1176 m
atmosphere, and
high visibility
Qinghai Lake, Good 36° 45" N, On-orbit calibration for TIR
Lambertian feature, | 100° 20’ E band
dry atmosphere, Elevation: 3196 m
and high visibility
Beijing Laboratory on the top | 116.46° N, 39.92° « VValidation for the calculation
of NSMC build E from radiation transfer code
Elevation: 48 m with very high spectral
resolution
» Benchmark measurements
Lijiang Local meteorological | 100.25° N, 26.86° | Pre-launch calibration for
observation station, | E VNIR band of engineering and

dry atmosphere, high
visibility

Elevation: 2300 m

flight model




B (%)

FATE (%)

35

30

245

20

35

30

25

20

4 years of reflectivity in Dunhuang site

* show very good stability
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Sight of Qinghai Lake
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Sight of Beijing Atmospheric Spectrum Observation Laboratory

Ground-base measurement in very high spectral resolution with Bruker
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Benchmark measurements in Beijing Atmospheric
Spectrum Observation Laboratory

Integral Sphere

Reference Lamp Reference Panel
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Calibration flow for thermal channels
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« DATE: 2007-7-24~2007-10-21

« PARTICIPANTS: National Satellite Meteorological Center (NSMC),
National Satellite Ocean Application Service (NSOAS) ANHUI Institute
of Optics and Fine Mechanics (AIOFM) Weather Bureau Of
DUNHUANG, Atmosphere Detection Guarantee Center Of Qinghai
Province etc.

 ITEMS:BRDF, Surface Reflectance, AOD, Meteorological Observation,
SONDE

BRDF Surface Reflectance AOD Meteorological Observation SONDE
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List of the field campaign for recent years:

Calr:r:;ggn Calibration Purpose Camaign Site
1999 FY-1C, FY-2B Dunhuang site

2000 FY-1C, CBERS-01 Dunhuang site and Qinhai Lake
2001 FY-1C, FY-2B Qinhai Lake

2002 FY-1D/1C, FY-2B, HY-1, NOAA-17 | Dunhuang site

2003 FY-1D/1C, FY-2B, HY-1 Qinhai Lake

2004 FY-1D, FY-2B, CBERS-02 Qinhai Lake

2005 FY-1D, FY-2C, MODIS Dunhuang site and Qinhai Lake
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BRDF measurements of
Gebi Desert

Goal: to reduce the BRDF impact on the
reflectivity measurement

the sun’s position within 50 minutes

measugement time Dunhuang, 2002-07-23

BROF Obserfgd  MODIS Band1 BRDF Model MODIS Band1
Solar Azimuth 96 983% Solar Zenith 44 0631 Salar Azimuth: 96 9897-[j Solar Zenith:44 0631

05
EL 4 AU 045
80 04
270 - 035
03

240 : 3 120 g

02

180 180

0.45

Observation Roujean Model Simulation

Relative Difference between Model Calculated and Observed(%)
Relative Fittlijng Eror. 35%




Site selection for MW bands calibration

 The subtropical rain forest in the south area of Yunnan
(location: longitude 100.5° E,latitude: 23.9° N)

Variance of SSM/I brightness
temperature
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Field survey

« After analysing global microwave brightness stability, we went to
the subtropical rain forest in the Yunnan.

 Then we do in-situ observation and analysis using radiative
transfer model.

« (Geography
— Location:23° 55’ 10” N--24° 06’ 15" N, 100° 10 ' 15" E--100° 20’ 29
14 E,
— Area: 268304Mu, 179km?; The
— the forest area: 154500Mu, 103km?2

— the forest coverage ratio is 57.6%. observation

situation

The
subtropical
rain forest
In Yunnan
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response (%)

response function)

fy2 2C IR1 and noaal? chd spectral response
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Sample zone (red area) for NOAA satellite
passes the sub—point of FY-2C satellite



5. Future Plan for the Chinese Meteorological Missions

Chinese Meteorological Satellite: FengYun Series

Polar System Geostationary System

FY ﬂ @ |=|Y
| 2A
iﬁ First Generation First Generation 28
1C
1D
FY @

I

3A .
sg | Second Generation
T
L4




Tentative Schedule for Future FY Series

2012FY-3PM1 2013FY-4A (TEST
2011FY-3AM1  2012FY-2G (TEST)

2010FY-2F 2013FY-3RM (TEST)

2009FY-3B (TEST)

2014FY-3AM2
2008FY-2E

2015FY-4EAST1

X __/

2015FY-3PM2

2007FY-3A (TES‘ _ e -
-. ’ 2016FY-4WEST1

2017FY-4MS (TEST)
2020 2018FY-3PM3
FY-4MS 2019FY-3RM 2016FY-3RM1
* 2017FY-3AM3
Fy j\?\/zé)s'rz 2019 Interferometer
) FY-4EAST2

Mission 28 | 89 |90 | 91 92|93|94|95|96|9?|98|99 CICI|C|1 0z (03 |04 05|06|0?|08|09|10|11|12|13|14|15| ______

F¥1

AA AB AC AD
FY2 O ——
AA AB AC AD AF
FY3
AA
FY4




Payloads onboard on FY-3A

Abbreviation

Instrument Full Name

VIRR

Visible and InfraRed Radiometer

MERSI MEdium Resolution Spectral Imager
SBUS Solar Backscatter Ultraviolet Sounder
TOU Total Ozone Unit

MWRI Microwave Radiation Imager

SIM Solar Irradiation Monitor

ERM Earth Radiation Measurement

SEM Space Environment Monitor
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Basic Information for Each Instrument

Name of Number of Spectral range _Field qf Spatial Regoluation
Instrument Channels Views /line at Sub point (km)

VIRR 10 043-125p m 2048 1.1

IRAS 26 0.69-155um 56 17
MWTS 4 50 - 57 GHz 15 50/75
MWHS 5 150 - 183 GHz 90 15
MERSI 20 041-125um 2048/8192 1.1/250
SBUS 12 252 — 380 nm 240 70/10

TOU 6 309 — 361 nm 31 50

MWRI 6 10.65 - 150 GHz 240 15-70
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Instrumen | Preflight Calibration & On-board In-flight
ts Characterization Calibration Vicarious Calibration
v'Solar-based VIS-NIR Cal. v'CRCS sites Cal.
vIntegrating Sphere Cal. v'Cross calibration: AVHRR
/ )
VIRR v'Lab thermal vacuum chamber /gla;(l;(eB\?igzv MODIS,
TIR Cal. P ¥Intra-Satellite Cross
v'Spectral Response Function Calibration with VIRR
v'Solar-based VIS-NIR Cal. v'VIS/NIR v'CRCS sites Cal.
v'Integrating Sphere Cal. Onboard v'Cross calibration: MODIS,
MERSI v'Lab thermal vacuum chamber calibrator MERIS
TIR Cal. v'Black Body vIntra-Satellite Cross
/SPectraI Re§ponse Functlon v'Space View Calibration with MERSI
calibration v'Warmload BB
v'Antenna Test v'Warm v'Microwave Sites Cal.
MWRI v'Emissivity test of microwave reflector v'Cross Calibration: TMI,
black body targets v'Cold sky SSM/I, AMSR-E
v'Lab thermal vacuum chamber reflector
Car.
IRAS v'Vacuum Test v'Black Body v'Cross Calibration: HIRS,
vIntegrating Sphere Cal. v'Space View AIRS, MODIS
v
A”‘?”F“”.‘ Test . v'Microwave Sites Cal.
v Emissivity test of microwave v'Inter warm
MWTS black body targets BB YRAOB
v'Lab thermal vacuum chamber v'Space View ¥ Cross calibration: AMSU-
Cal AATMS,SSMIS
v'Antenna Test . .
v'Emissivity test of microwave ¥ Microwave Sites Cal.
MWHS black body targets ¥ Black Body vRAOB
vLab therymal ?/acuum chamber v'Space View v'Cross calibration: AMSU-
Cal B,HSB,MHS,SSMIS,ATMS
v
W\a\_/eleng_th cal. v'Cross validation: SBUV/2
v'Radiometric Cal. v'Solar
SBUS v'Goniometric cal irradiance \/G.roulnd measurement
. . . validation: WMO ground
v'Non-linearity cal. v'Lamp
; 0zone measurements
v Interrange ratios cal.
v
V\Aa\./eleng.th cal. v'Cross validation: OMI
v'Radiometric Cal. v'Solar
TOU v'Goniometric cal irradiance /Qrou_nd measurement
. . ) validation:WMO ground
v'Non-linearity cal. v'Lamp
; 0zone measurements
vInterrange ratios cal.
v'Black Body
v
ERB Vacuum BB cal. v'Shortwave v'Cross calibration: CERES

v'Integrating Sphere Cal.

Lamp Source

Calibration Task

for FY-3A
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FY Series will contribute to the global observation

FY-1

FY-2
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