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Chinese Satellites and Spacecrafts

L Meteorological Satellite
Polar Orbit FY-1A,B,C,D
Geo-stationary FY-2A, 2B, 2C

 Marine Satellite HY-1

 Resource Satellite (CBERS, Beijing, Tsinghua)

d Environmental and Disaster Monitoring Satellite
d Communication Satellite

L Navigation Satellite Beidou -1

 Return Land Satellites

 Scientific experiment Satellites

 Spacecrafts SZ-1, 2, 3,4, 5, 6,7,8,9
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Four EO satellite Series in China =

CBERS-1-01 20/258 120!890 26/5
102 InfraredScanﬂer WSfSWWTIR 78/156 120 26 LLDIBER LI T
CBERS-1-01 CCD/WEFI VIS/NIR 20/258 113/890 26/5 29.10.2007
/02B High-Resolution Camera VIS 236 27 104 T
CCD VIS/NIR 6/2.1 52/51 59/5
2¥:3-01 Forward/Back-looking Camera VIS 35 52 59/5 09.01.2012
HI1-1A CCD/Hyperspectral Imager VIS/NIR 30/100 700/50 4
HIL-1B CCD ; VIS/NIR 30 700 4 06.09.2008
Infrared Multispectral Camera IR 150/300 720 4
: 5 (single look) *20 (4  40-stripmode/
HI-1C Synthetic Aperture Radar ; 1oE)ks§ — 100-5{:211 rode 4 -
FY-1AB MVISR VIS/NIR/TIR 1100/4000 2860 - 06.09.1988/03.09.1990
FY-1C¢/D LR i SIS L) L 10.05.1999/15.05.2002
HEPD - - - -
FY-2A/B/C/ VISSR VIS/IR 1250/5000/5760 - 301255 10.06.1997/25 06 2000/
Meteorological IRAS/VISSR/MERSI VIS/IR 17km/1100/250-1000 2800 55
- Series MWTS EHF/U-band 15km/50-75km 2700 -
MWRI XEwEK/EKa/W-band 15-85km 1400 -
FY-3AB ERM/SIM UV/VIS/IR ] ] ) 27.05.2008/04.11.2010
SBUS/TOU uv 200km/50km - -
Space Environment Monitor - - - -
HY-1A/B COCTS/CZI VIS/IR/NIR 1100/250 1600/3000/500 3/1/7 15.05.2002/11.04.2007
L Radar Altimeter C/Ku-band = = 14
OceanSeries ) Microwave Scatterometer ~ Ku-band . 13501700 1 16.08.2011
SMR/CME. C/X/K/Ka-band - 1600 1

Note: VIS: Visible; SWIR: Short-wave Infrared; IR: Infrared; NIR: Near Infrared; TIR: Thermal Infrared; EHF: Extremely High Frequency; UV: Ultraviolet; WEI: Wide Field
Imager; IRMSS: Infrared Multispectral Scanner; MVISR: Multichannel Visible and IR Scanning Radiometer; HEPD- High Energy Particle Detector; VISSR: Visible and
Infrared Spin Scan-Radiometer; IRAS: Infrared Atmospheric Sounder; MERSI: Medium Resolution Spectral Imager; MWTS: Microwave Temperature Sounder; ERM:
Earth Radiation Measurement; SIM: Solar Irradiation Monitor; SBUS: Solar Backscattering UV Sounder; TOU: Total Ozone Unit; COCTS: Chinese Ocean Color and
Temperature Scanner; CZI: Coastal Zone Imager; SMR.: Scanning Microwave Radiometer; CMR.: Calibrated Microwave Radiometer.



ZY-1 (ZiYuan-1), also known as China-Brazil Earth
Resources Satellite CBERS-1), is an earth observation
satellite developed by China and Brazil jointly, launched
Oct., 1999.

CBERS-02A, 02B had been launched in past years
CBERS Instruments:

— Five bands CCD Camera; 20-m resolution; 113 km swath;

— Four bands IR Multi-Spectral Scanner; 80-160-m resolution; 120-km
swath;

— Two bands Wide-Field Imager (WFI); 260-m resolution; 900-km
swath.
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“Resource - 3” Satellite —

It is the first high-resolution 3D mapping satellite in
China, provides a new data source for the national basic
geographic mapping and data updating.

=+ 3-line array mapping camera, proving
{ front, rear ground resolution of 3.5m
panchromatic image;

Face image with a ground resolution
of 2.1m panchromatic;

Multispectral camera, providing face
image with the ground resolution
multi-spectral 5.8m;

High accuracy geometry positioning,
high-quality imaging satellite images.

11 Jan. 2012, 2.1m resolution image map of Dalian, China
(NASMG), Location for Google Earth Screenshot
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m Life : 3years;
B Power of end of life is 2300W;

BCCD: resolution 5m. 10m
and 20m:

B Infrared: resolution 40 / 80m;
B \WFI: resolution 73m;

B CBERS-03 will be launched In
2013:

B CBERS-04 will be launched In
2015




The first stage: 3 satellites
2 optical satellites+ 1 SAR satellites
HJ-1-A/B. HJ-1-C

Al

HJ-1-A/B

f 16

The second stage: 8 satellites

4 optical satellites+4 SAR satellites
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item

Orbot hight

Cweight
Osize
Oband:

OGround
resolution:

OBand width:

[ORadiation
resolution:

Opolarization

HJ - 1C

Parameters of HJ — 1C

Performance

~500km

~690kg

1200mmx 1200mmx3000mm

S band

5m (single) ,20m (4 view)

40km (strip) , 100km (scan)

3dB

Al

OIncident angle:

Llife:
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Oceanic Satellites-HY Series f

P HY-1 Satellite

To detect the marine nvironmental
parameters of the China Seas

?

chlorophyll concentration

suspended sediment
concentration

dissolved organic matter,
pollutants

sea surface tem perature

Orbit tvpe

Mear Circular and near sun-synchronoys

Equator crossing time

8:53-10:10am {descending node)

Altitude T98km

Inclination 95.8 deg

Period 100.8 minute

Repeat observation penod Jdays for COCTS, 7davs for CCD
Mass 36Tke

Pavload COCTS and CCD

Attitude control 3 axis stabilized

Downlink frequency X-band

Deesign life 2 years

Memory recorder on board

80Mbyie { can record 18 minute COCTS data)

* 10-band Chinese Ocean
Temperature Scanner (COCTS) ,

2TIR, 1.1km

and
8VNIR,

Color

* 4-band CCD - 0.42-0.89um, 250m
* Launched on 15th May, 2002




Oceanic Satellites-HY Series
P HY-2 Satellite

To globally observe dynamic ocean
environment parameters

FOUR microwave instruments into

?® The HY-2 satellite altimeter
provides sea surface height,
significant wave height and
sea surface wind

?® The HY-2 scatterometer
provides SSW fields.

?® Also, it can provide sea surface
temperature , water vapor and
liquid water content

?® Launched on 16th August, 2011



Scientific Experiment Sat.for CO, Monitorir

» “Scientific Experiment Satellite for Global CO,
monitoring

» Monitoring and Application Demonstration”
aunched by the National High-Tech
Development Program

» Payload of the satellite:
— High spectra of CO, detector
— Aerosol detector

It is China’s first satellite for global CO, monitoring,
and scheduled for launch in 2014.
(MOST)
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Electromagnetic & Earthquake Satellite

Electromagnetic & earthquake
monitoring electromagnetic
forecast the earthquake.

BMSmall satellite platform;

B3 weight magnetic monitor
and 3 weight electronic
monitor;

BMElectron feature monitor
and proton feature monitor;

BGPS monitor in ionization.

satellite wused for

field

changes

to




» Providing continuous navigation information
and timing.
Rataaibeitb bbb L L LU > 10 satellites have been launched with
: & positioning accuracy 10m.

> Till 2020, the system will form a network with
a 5 geostationary orbit and 30 non-
geostationary orbit satellites to achieve global
coverage.

Compass Operational Concept “Beidou” Satellite Navigation
Operation Diagram




Satellite Data Receiving Stations

Area covered by Miyun Receiving Station (upper-right), Kashgar Receiving
Station(middle-left) and Sanya Receiving Station (lower-right)



e
e —
e,
e ]
OSSN
e

CEODE:EO Data Acquisition & Archiving

o G 3 LANDSAT-5 UsA 1986- Mivun, Kashgar
E#- i o | L
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RESOURCESAT-1 EUNIENE S )
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0
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Spacecraft Program
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“Tiangong-1" Space Station

» On 29 Sep. 2011, “Tiangong-1" space
station started 2-year mission.

» On 18 Jun. 2012, “Shenzhou-9”
spacecraft successfully docked with
“Tiangong-1" space station.




Satellite,
stratospheric
airship, and airborne
observation
systems.

Ground service
network: data center,
and application
facilities.

Space- aerial -in situ
observation systems

From: http://www.cnsa.gov.cn/n1081/n7499/n108303/index.html
www.ceode.cas.cn
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Related

Space
application

Establishing a multidisciplinary
space science research system;
launching series of science
satellite

v

Lunar exploration: landing
and sample return

v

Manned space laboratory
and space station

Most payloads for space and
earth observation being at the
advanced level in the world

Space communication data
rate and key platform

technologies capable of
meeting needs of application

VvV Y

Achieve a partial
breakthrough in deep
space flight, autonomous
navigation, and positioning

\/

Ak

Mainly making use of
domestic application satellite
data and foreign satellite data,
while making use of a small
guantity of earth science

Establishing Digital Earth
Scientific Platform; initiation
some interdisciplinary
research and case studies

of

>

Establishing an integrated
space science research system;
launching 2-3 science satellites
per year

Being a space power, being able
to make some significant and
original breakthroughs in
fundamental science

\4

Launching planetary
scientific laboratory; Mars
landing exploration

Guarantee of permanent
human residence in space

A

landing

Manned lunar

Planetary exploration o -
beyond Mars S o
==
= &
Building manned lunar Qo
base, embarking on the c o
large-scale exploration with © Ej
specific lunar equipment =

L] Jd

Some optical and other payloads
for space and earth observation
payload being at the leading level
of the world

\4

Most optical and other payloads
for space and earth observation
being at the leading level of the
world

\Y

Space communication data rat
and key platform technologies at
the advanced level of the world,

capable of meeting most

\

application needs

Space communication data rate
and key platform technologies at
the leading level of the world,
capable of meeting almost all
application needs

\Y

Achieving systematic
breakthroughs in deep space
flight ,autonomous

navigation,and positioning

v

Deep space flight, autonomous
navigation, and positioning at the
advanced level of the world

V

Making use of domestic
application satellite data and
foreign satellite data, and the
proportion of earth science
satellite data increases sharply

\/

Establishing Earth System
Simulation Network Platform
the basis of the Digital Earth
Scientific Platform

on

V

2030

Mainly making use of
domestic application satellite
data and earth science
satellite data, and making use
of foreign satellite data only
as a supplement

/

Being an indispensable
support for the national

decision-making

Earth System Simulation Network
Platform in full service

Making significant

Providing strong support
for science exploration
and space information

applications

contribution to human

civilzation




Center for Earth Observation and Digital Earth
Chinese Academy of Sciences
Add:No.9 Dengzhuang South Road,Haidian District,Beijing 100094,China

Tel:86-10-82178008 Fax:86-10-82178009
E-mail:office@ceode.ac.cn
Web:www.ceode.cas.cn
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