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VII – PEOPLE’S REPUBLIC OF CHINA

China is now developing both polar orbiting (FY-1) and geostationary meteorological satellites (FY‑2) 

A. THE Geostationary Meteorological Satellite (FY-2)

1.
introduction


China began implementing the geostationary meteorological satellite FY-2 programme in 1980 and the first FY-2 satellite, FY-2A was successfully launched on 10 June 1997 with Long March-3 launch vehicle from Xi Chang Satellite Launching Centre.  The satellite was stationed at 105oE on 17 June 1997 and the first visible image was acquired on 21 June 1997 as shown in Figure1.  The first infrared and water vapour images were received on 13 July 1997 as shown in Figure 2 and Figure 3.  The coverage of FY-2 is shown in Figure 4.


Unfortunately, after operating for 10 months, the S-band antenna could no longer point to the Earth due to a defect of the de-spin subsystem.  On 8 April 1998, FY-2A operation was interrupted and the image broadcast stopped.


A series of tests were tried to recover the antenna subsystem.  Since July 1998, FY-2A functioned intermittently.  On 15 December 1998, FY-2A resumed transmission of S-VISSR data at UTC 03:00, 04:00, 05:00, 06:00, 07:00 and 08:00 daily. 


On 26 April 2000, FY-2A was moved to the back-up position of 86.50 to make room for later launch of FY-2B. 


The second FY-2 satellite, FY-2B, was launched on 25 June 2000. It was successfully stationed at 1050E on July 3. The main specifications of FY-2B are the same as of FY-2A.


The ongoing tests for FY-2B show that the satellite and the multi-channel scan radiometer are in normal status. It is scheduled that the formal operation of FY-2B starts in the early January 2001. 


FY-2 satellite S-VISSR data and WEFAX image transmission is open to all users within the transmission coverage, and accessible at web site http://nsmc.cma.gov.cn.

2.
fy-2 satellite 


The appearance of FY-2 satellite is shown in Figure 5.


FY-2 is spin-stabilised and rotation velocity 100 rpm.  The main payload of the satellite is the Visible and Infrared Spin Scan Radiometer (VISSR).  The satellite takes hourly visible, infrared and water vapour disk image of the Earth surface.


FY-2 satellites consist of the following subsystems: remote sensing subsystem, data transmission and broadcasting subsystem, data collection subsystem, telemetry and command subsystems, antenna subsystem, attitude and orbit control subsystem, power subsystem, thermal control and apogee motor subsystem, etc.

2.1
functions of the satellite


FY-2 meteorological satellites have the following functions:


-
Obtaining visible, infrared and water vapour cloud images.  Sea surface temperature, cloud analysis chart, cloud parameters and wind vectors can be derived from these data;


-
Collecting and transmitting observed data from widely dispersed data collection platforms;


-
Broadcasting S-VISSR data, WEFAX and S-FAX;


-
Monitoring space environmental from satellite.
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Figure 1 – The first VIS Image of FY-2
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Figure 2 – The first IR Image of FY-2
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Figure 3 – The first WV Image of FY-2
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Figure 4 – The overage of FY-2
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Figure 5 – The appearance of FY-2

2.2
satellite specifications

FY-2 satellite specifications are shown in Table 1.

Table VII-1

FY-2 Satellite Specifications

Dimensions
Diameter

Height
2.1 m 

1.6 m





Mass
Launch

On Station
1200 kg

  600 kg





Life
Design life
3 years



Orbit
Geostationary
Locates at 105oE



Attitude
Spin-stabilized

Spin rate
100(1 rpm



Launch Vehicle
Long March-3


2.3 vissr


One of the major payloads of FY-2 meteorological satellite is the Visible and Infrared Spin Scan Radiometer (VISSR).  The characteristics of the instrument are shown in Table 2.

Table VII-2

Major Characteristics of VISSR


Visible
Infrared
Water Vapour

Wavelength
0.55-1.05 (m 
10.5-12.5(m 
6.2-7.6(m 

Resolution
1.25 Km
5 Km
5 Km

FOV
35 (rad
140 (rad
140 (rad

Scan Line
2500×4
2500
2500

Detector
Si-photo-diode
HgCdTe
HgCdTe

Noise Performance
S/N=6.5 (albedo=2.5%)

S/N=43 (albedo=95%)
NEDT=0.5-0.65k

    (300 K)
NEDT=1k

 (300 K)

Quantification Scale
6 bits
8 bits
8 bits

Scan step angle
140 (rad (N-S scanning)



Frame time
30 minutes




The VISSR performs Earth and cloud observations from space. Visible, infrared and water vapour images of the Earth and its clouds are derived from the VISSR.


During a scanning, the optical telescope collects visible, infrared and water energies from the Earth and clouds, and then focuses them on the focal plane with primary and secondary mirrors.  Visible fibre optics and infrared relay optics system relay energies from the telescope focal plane to visible, infrared and water vapour detectors.  Si detectors convert visible light into visible analogue signals and HgCdTe detectors cooled by radiation coolers convert the Earth’s radiation into infrared analogue signals.  The S-VISSR outputs are fed to a VISSR Digital Multiplexer (VDM) unit with redundancy.


A complete 20 o×20o scan covering the full Earth disk can be accomplished every 30 minutes by means of combination of satellite spin motion (100 rpm from west-east) and step action of the scan mirror (2500 steps from north to south).  It takes 25 minutes for taking picture, 2.5 minutes for mirror retrace, and 2.5 minutes for VISSR stabilization.


(
Visible Channel (0.55-1.05 (m)



Four Si detectors and redundant sets simultaneously convert visible light into four-channel visible analogue signals of 1.25 km resolution at the sub-satellite point (SSP) with one west-east scanning.


(
Infrared Channel (10.5-12.5 (m)



High sensitive HgCdTe detectors with redundancy, which are kept at a temperature of 95 K (or 100K) by the radiation cooler, convert Earth radiation into infrared analogue signals with 5 km resolution at SSP.


(
Water Vapour Channel (6.2-7.6 (m)


Extremely sensitive HgCdTe detectors with redundancy, which are kept at a temperature of 95K (or 100 K) by the radiation cooler, convert Earth radiation into infrared analogue signals with 5 km resolution at SSP.

3.
fy-2 ground application facilities


The layout of FY-2 ground system is shown in Figure 6.  It consists of: a Command and Data Acquisition Station (CDAS); a Data Processing Centre (DPC); a Satellite Operation Control Centre (SOCC); Ranging Stations (one primary station, three secondary stations including one in Australia), widely dispersed Data Collection Platforms (DCP); Medium-scale Data Utilization Stations (MDUS) and Small-scale Data Utilization Stations (SDUS); and a Ground Communication System, etc.


The tasks of FY-2 ground system are as follows:


(
Receive day and night cloud, water image data from VISSR;


(
Produce a variety of images and products after processing by DPC;


(
Receive, edit, and distribute meteorological, oceanographic, hydrological observation data collected by DCPS;


(
Retransmit stretched VISSR data WEFAX and S-FAX;


(
Extract the information of solar protons and other particles from telemetry data stream and distribute them to users;


(
Satellite operation management and control, VISSR scan mode selection and satellite status monitoring.

3.1
command and data acquisition station (cdas)


The CDAS is located in the western suburbs of Beijing, China (116o16’34”E, 40o03’03”N) which belongs to the National Satellite Meteorological Center of China Meteorological Administration.


The CDAS consists of an antenna with the diameter of 20 metres, receiver, transmitter, telemetry, command and synchronous data buffers (S/DB) etc.


The main tasks of the CDAS are as follows:


(1)
Receiving raw data with bit rate of 14 Mbps by an antenna with diameter of 20 metres;


(2)
Transmitting stretched VISSR data and WEFAX;


(3)
Transmitting command signals to FY-2 satellite;


(4)
Receiving telemetry (including SEM) data;


(5)
Transmitting and receiving ranging signal;


(6)
Transmitting S-FAX signal;


(7)
Receiving Data Collection Platform reports from platforms.


Some data (telemetry, ranging data, etc.) are transmitted from CDAS to the Data Processing Centre through a communication link for pre-processing, then these pre-processed parameters are sent back to CDAS.  The stretched VISSR are generated from the raw data and those parameters in Synchronizer and Data Buffer (S/DB).  Then the stretched VISSR are retransmitted through FY-2 to MDUS.

3.2
data processing center (dpc)


The DPC is a centre for satellite data processing, archiving and product distribution.  The layout of DPC is shown in Figure 7.  It consists of two sets of main computers (M770/10), front-end communication controller, two image/graphic workstations (SGI), a local network, a series of large capacity disk and peripheral devices.

The tasks for the Data Processing Centre are:


(1)
Satellite Remote Sensing Image Processing:


(
The raw image data are received in real-time by CDAS and then converted to stretched image through S/DB in CDAS.  In order to guarantee such conversion, DPC must provide S/DB the operational parameters according to the pre-determined requirements, so as to support S/DB to complete synchronization, calibration and location of image data, and to produce high quality stretching images (S-VISSR);


(
Telemetry and ranging data processing.  Telemetry and trilateral ranging data are received by CDAS, and transmitted to DPC, then the satellite orbit and attitude are calculated and predicted. Image calibration and location calculation are completed to support the work of Satellite Control Centre and remote sensing products processing.  The SEM data are also processed in real time;


(
Various kinds of remote sensing data products processing are completed by utilizing S-VISSR image data transmitted from CDAS at real time.  In addition, DPC can receive GMS/S-VISSR image directly and process various GMS products;


(2)
The data processing of the data collection platform (DCP);


(3)
The data processing of SEM;


(4)
On-line and off-line archiving of the various kinds of remote sensing products;


(5)
Distribution of the various kinds of remote sensing products.

3.3
satellite operational control center (socc)


The Satellite Operational Control Center(SOCC) is responsible for operational monitor and control of FY-2 system.  The computer system in SOCC consists of a main frame (Fault tolerant system HP9000/1240), two graphic workstations(HP400s), two image monitor workstations (SGI310), a communication network and some tape recorders.


The major functions of SOCC are as follows:


(
Operational control and schedule: making operational schedule, transmitting command to FY-2 satellite, monitoring and scheduling ground application system;


(
Telemetry data processing, image quality monitoring and trend analysis;


(
Real time data monitoring and displaying;


(
Set up data documentation.
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Figure 6 – The Layout of FY-2 Ground Segment
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4.
data broadcasting of fy-2


One of the major functions of the FY-2 system is to broadcast data including S-VISSR, WEFAX and S-FAX data via FY-2 satellite.


The S-VISSR data are retransmitted to Medium-scale Data Utilization Station (MDUS) through the FY-2 during the VISSR observation. WEFAX and S-FAX data are retransmitted to Small-scale Data Utilization Station (SDUS).  The S-FAX of FY-2 is only for domestic users.
4.1
transmission characteristics of the fy-2 s-vissr


S-VISSR data are the digital image data originated by the VISSR on board and then stretched on CDAS in time.  Therefore, the transmission rate is reduced.  The S-VISSR data are retransmitted to MDUS via the FY‑2 during the VISSR observation.

4.1.1
S-VISSR SIGNAL CHARACTERISTICS


The signal characteristics of FY-2 S-VISSR data are as follows:

(Frequency:
1687.5MHz

(Modulation:
PCM/BPSK, NRZ-M

(Bit rate:
660 Kb/s (fixed)

(EIRP:
57+1 dBm

(Polarization:
Linear

(Bandwidth:
2 MHz

(Data Volume:
329.872 bits/line (including SYNC code)

(Data Coding:
Byte complimenting and PN scrambling


Since the signal characteristics of FY-2 S-VISSR data are very close to those of JMA’s GMS S-VISSR data except frequency, user stations now receiving GMS S-VISSR data can also receive FY-2 S-VISSR data by changing the antenna pointing and frequency of their receiver local oscillator.

4.1.2
data format of the fy-2 s-vissr


The S-VISSR data consists of synchronous code, information sectors and dummy data. The data format of S-VISSR is shown in Figure 8.

4.1.2.1
Synchronous Code


The synchronous (SYNC) code is transmitted to allow bit and frame synchronization at user stations.  The code consists of 20000 bits of PN code of Maxim Length Sequence generated by a 15 digit serial shift register.  The PN sequence begins with 010001001100001 at a timing of every satellite spin, and the last 15 bits are fixed-logic ones.

4.1.2.2 
documentation sector


This sector contains eight data blocks, which consist of 2293 eight-bit words as follows.


(a)
Sector ID:



This block, containing 2 words (16 bits) of all logic zeros, is used to identify the documentation sector.


(b)
Satellite and CDAS status block: 



This block contains 126 words (1008 bits) and the information is provided to process S-VISSR data.
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(c)
Constant parameters for simplified mapping:



This block consists of 64 words (512 bits) and contains parameters to be used for simplified mapping together with the data in the simplified mapping block for geographical location.


(d)
Sub-Commutation ID block:



In order to make a difference between transmission number and repetition time for simplified mapping, orbit and attitude data, operational schedule, a Sub-Commutation ID block is set.  This block consists of four words (32 bits) and contains the repeat counter indicating the Sub-Commutation ID.


(e)
Parameters for simplified mapping:



The block consists of 2500 words (25 sets, 100 words/set) and contains mapping information (longitude range 45
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(f)
Orbit and attitude data block:



This block contains the information of the orbit and attitude parameters of the satellite. It consists of 3200 words (25 sets, 128 words/set).


(g)
Satellite operational schedule block:



This information is provided to notify users of the FY-2 operational schedule. This block consists of 10200 words.


(h)
Spare block:



This block contains 1461 words filling with some meteorological products data.

4.1.2.3
sensor data


(a)
Infrared image data sector:



The infrared data sector consists of two words (16 bits) of sector ID code, 2291 words of infrared image data, 16 bits of CRC code and 2048 bits of filler.  Infrared image data ID word: 00010001, 00010001.


(b)
Water vapour image data sector:



The water vapour data sector is similar to the infrared data sector. It consists of two words of sector ID code, 2291 words of water vapour image data 16 bits of CRC code and 2048 bits of filler.  Water vapour image data ID word: 00100010, 00100010


(c)
Reservation sector:



These sectors are reserved for future use and filled with logic zeros, reservation sector is similar to the infrared. It consists of two words of sector ID code, 2291 words of reservation information, 16 bits of CRC code and 2048 bits of filler.  Reservation sector ID words 01000100, 01000100.


(d)
Visible image data sectors:



Each visible image data sector consists of two words (12 bits) of sector ID code, 9164 words of visible image data, 16 bits of CRC code and 2048 bits of filler.



The four visible sectors contain the observed image data of the four visible detector (visible 1,2,3,4) from one VISSR scan.



Visible image data ID word:



Visible
1  011011,  011011




2  101101,  101101




3  110110,  110110




4  111111,  111111


(e)
CRC Code



The CRC code contains 16 bits. Its operational polynomial equation is 
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(f)
Filler



The filler containing 2048 bits is a series of dummy bits filling with logic zeros.  It works to provide a buffering time of approximately three milliseconds for data processing in computer.

4.2
transmission of the fy-2 wefax


The WEFAX is disseminated to SDUS users via the FY-2 satellite.  The WEFAX transmission is in a format completely compatible with those of other geostationary meteorological satellites such as GMS, GOES and METEOSAT.


WEFAX is composed of grey scales, scale marks, annotation and Earth image.  The annotation signal is inserted at the head of the picture so as to help identify the image information automatically.  The Earth image contains latitude-longitude grids and coastline bases on the prediction of the satellite’s orbit and attitude.


The signal characteristics of WEFAX are as follows.


Frequency:
1691.0 MHz


EIRP:
57.5 dbm


Polarisation:
Linear


Modulation:
AM/FM


Bandwidth:
260 KHz


(Subcarrier)


Bandwidth:
1.68 KHz


(Base band)

4.3
transmission of s-fax


FY-2 satellites will transmit processed satellite image data, other weather data and administration information through the S-band to domestic users of China. 

5.
data collection platform (dcp) system of fy-2


There are 33 international DCP channels and 100 regional DCP channels in FY-2 Data Collection Platform System.


The collected data are edited at the National Satellite Meteorological Centre (NSMC) of CMA and distributed to the users via communication link. NSMC performs a monitoring and consulting service.  NSMC assigns the transmission time, channel frequency and the address of each platform.


The basic specifications of DCP are given as follows:


(
Frequency



UP-link (reporting)



Regional
401.1-401.4 MHz (central frequencies are spaced 3 KHz apart)



International
402.0-402.1 MHz (central frequencies are spaced 3 KHz apart)


(
Bit rate:
100 bit/s


(
Data format:
self-timed, as shown in Table 3.

Table VII-3

Data format of DCP report

Unmodulated carrier

5 seconds
Preamble

250 bit
Sync. 

15 bit
Address

31 bit
Obs. data

8×N bit
ASCII

“=”

00111101
EOT




Note:


Preamble:
interleave  1, 0
250 bit


Sync:
100010011010111
15 bit


BCH Address
address
21 bit



error check
10 bit


Obs. data:
8 bit/word


Transmission time:
< 50 s


EOT (RDCP):

00100000


        (IDCP):

31 bit


(
Modulation
BPSK/PCM



Depth of modulation
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(
Transmission characteristics:



EIRP from platform to satellite
43-46 dbm



polarisation: up-link
right-hand circular

· Reporting time:



DCPS transmits data in two-minute time slot.  Time slots are identified with even number of minutes, e.g. 00, 02, 04.....58 minutes past the hour.  The nominal transmission time will start exactly on the minute. The guard time being +30 seconds means that for the slot identified by HH+36 minutes, the transmission will start between HH+35.30 and HH+36.30 minute and as the maximum duration of the transmission is one minute.

 EQ B. THE POLAR ORBITING METEOROLOGICAL SATELLITE (FY-1)

1. introduction


China launched two pilot polar-orbiting meteorological satellites FY-1A and FY-1B on 7 September 1998 and 3 September 1990, respectively. 


High quality visible images were received from FY-1A, but water vapour contamination on the infrared detectors caused infrared signal loss.  The design of FY-1B was the same as FY-1A.  IR images were successfully received as well as visible ones from FY-1B.  These two satellites did not reach the expected lifetime due to an attitude control problem.  FY-1A worked for 39 days.  FY-1B made successive observations for half a year since September of 1990.  However, the same attitude control problem appeared again.  With a restoration effort by ground command, the satellite was brought back and made observations again till late 1992 when the rescue attempts terminate.  During the lifetime of two satellites, performance of the payload and other satellite subsystems was evaluated.


China’s polar orbiting meteorological satellite programme continues. On 10 May 2000, FY-1C was launched into orbit.  The satellite is in good status now.  The HRPT (High Resolution Picture Transmission) and GDPT (Global Delayed Picture Transmission) data have been received and provided to users ever since its launch. 


It is scheduled to launch FY-1D in 2001.


FY-1C and FY-1D are improved versions of FY-1A and FY-1B.  The aboard Multi-Spectral Scanning Radiometer has 10 channels in stead of five.

2.
fy-1c/d satellite


The configuration of FY-1C and FY-1D satellites is shown in Figure 9.


FY-1C/D is a hexahedron of 1.42 x 1.42 x 1.20m.  The total length of the satellite is 10.5m when the solar cell arrays stretch out.  The height of the satellite is 2.1m and the weight of it is 950kg.  The average power of the satellite is 256W.

2.1
functions of the satellite


The main functions of the FY-1 meteorological satellite are as follows:


(
To acquire global surface and cloud images day and night, and to measure surface and cloud top temperatures;


(
To measure composition of the space particle near the satellite orbit and to provide space environmental parameters;


(
To disseminate observed data such as HRPT, DPT.


The satellite carries:


(
Two 10-channel VIS/IR scanning radiometers working in a mutual back up mode, they can be switched according to the telecommand;

· A cosmic component monitor which transmits space environmental monitoring data to the ground through the telemetry system;


(
A two-frequency transmitter used to detect satellite motion orbit and to be used as the telemetry transmitter.

2.2
satellite specifications

FY-1C/D satellite specifications are shown in Table 4.

Table VII-4

FY-1C/D Satellite Specifications

Altitude
three-axis stabilised

Orbit
sun-syn.

Orbital height
870 km

Orbital period
102.3min

Orbital inclination
98.80°

Eccentricity
≤0.005

Descending mode
8:35 ~ 9:00 (LST)
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Figure 9 – FY-1C/D Satellite

2.3
mvisr


Multi-spectral VIS/IR scanning radiometer (MVISR) has an optical scanner mounted on the satellite bottom opposite to the sun and facing the Earth.  The direction of the scanning reflector's rotating axis is same as the direction of satellite's flight.  When the 45°scanning mirror rotates, scanning radiometer receives emission and reflection signal of the Earth - atmosphere system perpendicular to the satellite orbital plane with fixed instantaneous FOV, thus to obtain the Earth's two-dimensional scenery signal along the satellite movement.  The scanning rate is 360 RPM, sub-satellite - point ground resolution is 1.1km, scanning angle to earth is ±55.4°and the orbital height is 870 km.


The characteristics of MVISR are shown in Table 5.

Table VII-5

The characteristics of MVISR
Rotate rate:
360RPM

Channels
10

Sub-point resolution:
1.1km

VIS detector:
Si

IR detector:
HgCdTe

Data quantization:
10bit

Calibration 
accuracy: VIR-near-IR  5-10% (

IR ( 1K(300K)

The channel wavelength, dynamic range, detecting sensitivity and primary use of MVISR shown in Table 6.

Table VII-6

The channel wavelength, dynamic range, detecting sensitivity and primary use of MVISR
Channel wavelength ((m)
Dynamic range
Detecting sensitivity
Primary use

1
0.58~0.68
ρ: 0~90%
S/N≥3(ρ=0.5%)
daytime image, vegetation monitoring
ice and snow coverage

2
0.84~0.89
ρ: 0~90%
S/N≥3(ρ=0.5%)
daytime image, water/land edge, 
vegetation monitoring, atmospheric correction

3
3.55~3.95
190~340K
NEΔT≤0.4K(300K)
surface temperature, high temperature
thermal source, forest fire prevention, night image

4
10.3~11.3
190~330K
NEΔT≤0.22K(300K)
day/night image, sea surface temperature, surface temperature

5
11.5~12.5
190-330K
NEΔT≤0.22K(300K)
day/night image, sea surface temperature, surface temperature

6
1.58~1.64
(:0~80%
ρS/N≥3(ρ=0.5%)
cloud and snow interpretation, drought monitoring, cloud phase distinguishing

7
0.43~0.48
ρ:0~50%
S/N≥3(ρ=0.5%)
Ocean colour

8
0.48~0.53
ρ:0~50%
S/N≥3(ρ=0.5%)
Ocean colour

9
0.53~0.58
ρ:0~50%
S/N≥3(ρ=0.5%)
Ocean colour

10
0.900~0.965
ρ:0~90%
S/N≥3(ρ=0.5%)
Ocean colour

3.
fy-1 ground application facilities


The ground segment consists of a Satellite Control System and a Satellite Data Application System.  The Satellite Control System is under the management of Xian Satellite Control Centre that carries out the satellite command & control. 


The ground application facilities is under the management of the National Satellite Meteorological Centre of China Meteorological Administration.  It is composed of a Data Processing Centre (DPC) in the National Satellite Meteorological Centre and three ground stations (DAS) located in Beijing, Guangzhou and Urumqi, respectively.  The data received by the ground stations are transmitted to the Data Processing Centre in real-time through communication satellite and microwave/optical fibre links.  Direct read out service is provided to the users.  The raw data and the products are archived on digital tapes.  The image and other types of operational products are broadcast to the public through CCTV and a dedicated communication network.  Users can obtain these meteorological products via on-line terminal or receiving equipment.  The layout of ground application facilities of FY-1 is shown in Figure 10.


The data processing of FY-1 satellite is composed of two parts: pre-processing and processing.


Data pre-processing includes raw data classification, quality control, format conversion, geographical location and calibration.  The geographical location is to fit the geographical longitude and latitude on the image with the satellite attitude information, while the calibration is to decide the accurate radiative equivalent from the output data of the satellite sensor.  After the geographical location and the calibration, the pre-processed data set is then archived.


The data processing can be divided into two types: image processing and meteorological parameter processing.  The image processing is to make the projection conversion, mosaic, enhancement and channels composition.  The meteorological parameter processing is to derive the physical parameter of atmosphere and land surface, such as out-going long radiation, cloud parameters, vegetation index, sea ice, ocean colour, land surface features and snow cover, from the satellite radiative information with quantitative methods.

4.
data transmission of fy-1


The High Resolution Picture Transmission of FY-1 C and D is named CHRPT.  In addition to CHRPT, there is a Delayed Picture Transmission (CDPT) to acquire 4 channels global image data with 4 km resolution. CHRPT will be disseminated all over the world and CDPT will be transmitted in China, only.


The transmission characteristics of CHRPT are as follows:


(
The transmission frequency of CHRPT: 1700.5 MHz and 1704.5 MHz as backup  (The transmission frequency of CDPT: 1708.5 MHz and 1695.5 MHz as backup)


(
EIRP:
39.4dbm


(
Polarisation:
right hand circular


(
Modulation:
PCM-PSK


(
Modulation index:
67.5° ±7.5°

(
Bit rate:
1.3308 
Mbp
s

There is no APT transmission for FY-1C
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Figure 10 – The layout of ground application facilities of FY-1

The data format of CHRPT is similar to the data format of NOAA satellite series and is shown in Table. 7.

Table VII-7

CHRPT data format

Function
Frame Sync
ID
Time Code
Telemetry (Ramp)
Telemetry (Temperature)
Black Body
Space
Spare
Earth Data
Aux. Sync

Number of words
6
2
4
10
10
60
100
1408
20480
100

The CHRPT Parameters are as follows:


(
Number of words of frame: 
22180

(
Number of channels: 
10, 2048 words/channel


(
Rate of frame: 
6 frames/second


(
Number of bits of word: 
10 bits/word


(
Rate of bit: 
1.3308 Mbps


(
Bit format: 
split phase




Data 1, from high level to low level




Data 0, from low level to high level
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