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V – RUSSIAN FEDERATION
A. LOW-ORBIT METEOROLOGICAL SYSTEM

1.
METEOR-3M OPERATIONAL SATELLITE SYSTEM

1.1
SYSTEM OUTLINE, STATUS AND PLANS

1.1.2
NUMBER OF SATELLITES IN THE SYSTEM


The METEOR-3M system is a modification of the previous METEOR-2 system (24 satellites were launched) and METEOR-3 system (7 satellites were launched).  One or two satellites will be in orbit and operational at any one time.

The data are received and processed in three Main Regional satellite data Receiving and Processing Centres of Roshydromet: European (SRC “PLANETA”), the receiving facilities are located in Moscow, Obninsk and Dolgoprudniy, the main processing and distribution centre is located in Moscow; Western-Siberian (Novosibirsk) and Far-Eastern (Khabarovsk), as well as by the network of secondary user data stations (APPI) of Russia and CIS.  SRC “PLANETA” performs a scientific and methodological management and plans the activity of the above-mentioned acquisition centres and independent stations.

The data received at each regional centre are transmitted to SRC “PLANETA” in Moscow via telecommunication links.  The products derived and orbital parameters of the satellites are distributed by SRC “PLANETA” via GTS and via widespread network of various communication channels (including a link through the satellite) enable a reliable and operational transmission the information to the users and facilitate the data real-time access.

1.1.2
NAME OF SATELLITES

METEOR-3M N 1, METEOR-3M N 2, etc.

1.1.3
DESCRIPTION OF FUTURE WORK


The first satellite is planned to be launched in 1st quarter of 2001.

1.2
PROGRAMME OBJECTIVES

· To obtain, on a regular basis, global and regional data on the distribution of clouds, snow, ice cover and surface temperature;

· To obtain, on a regular basis, global data on the vertical temperature and humidity distribution in the atmosphere;

· To observe, on a regular basis, information on radiation conditions in near-Earth space: globally once or twice a day, and for each orbit in storm conditions;

· To obtain, on a regular basis, data on fluxes of penetrating radiation in near Earth space;

· To monitor an ozone and gas components of the atmosphere;

1.3
authority IN CHARGE OF THE PROGRAMME


Russian Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet) for the meteorological missions.


Russian Aviation and Space Agency (Rosaviakosmos) for the complementary scientific experimental and research missions.

1.4
authority OPERATING THE SYSTEM


As well as the recent METEOR satellite systems, the METEOR-3M system will be operated by:

Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) of Roshydromet 

7 B. Predtechensky per., 

123242 Moscow 

Russia 

Tel: +7 095 252 3717, 255 1263

Fax: +7 095 200 4210

E-mail: asmus@planet.iitp.ru

Internet site: http://sputnik.infospace.ru, http://sputnik1.infospace.ru.


For the complementary scientific experimental and research missions:  Centre for Programme Studies of Rosaviakosmos.

1.5
orbit


Altitude:
1 000 km


Inclination:
99(

Period:
105 min


Type: 
Circular, Sun-synchronous near-polar

2.
REMOTE SENSING

2.1 SENSOR DESCRIPTION

Table V-1

Instrument
Spectral band or Working wavelength
Spatial resolution, nadir, km
Swath width, km

Standard scientific equipment

Scanning telephotometer for global survey (MR-2000M1) 
0.5-0.8 (m
1.5
3100

Scanning infrared radiometer (Klimat) for direct transmission of images and global survey 
10.5-12.5 (m
1.7
3100

Scanning microwave radiometer for atmospheric temperature and humidity sensing (MIVZA) 
5 channels
22 - 94 GHz
25-100
No less than 1500

Scanning microwave radiometer for atmospheric temperature and humidity sensing (MTVZA) 
9 channels
(26 with polarization)
18.7-183.31 GHz
12-75
2600

Multichannel scanning radiometer (MSR) *
0.58-0.68
0.7-0.9
10.4-11.3
11.5-12.6 (m
1x1
3000

Infrared Fourier spectrometer (IKFS) **
5.0-16.0 (m
20x20
1000

High resolution multichannel scanning device (MSU-E)
0.5-0.6,
0.6-0.7, 
0.8-0.9 (m
38-38 m 
at nadir
77.6 within
FOV 1324 km

Medium resolution scanning device (MSU-SM)
0.5-0.7,
0.7-1.1 (m
225 m
at nadir
2250

Heliogeophysical complex (KGI-4C) 
8 channels; Fluxes density measurements: electron 0.15 – 3 Mev and > 2 Mev
proton 5-40 Mev and > 30 Mev, > 90 Mev

Geoactive fluxes measurements complex (MSGI-5EI) 
Differential spectres of ion and electron components of geoactive fluxes –0.05 – 15 kev
Integral electron fluxes of energy threshold of 40 kev
Atmosphere emissions within 555.7 and 630.0

Experimental and research devices

Instrument for monitoring a vertical distribution of aerosol, ozone, water vapour, nitrogen dioxide (SAGE-III NASA) in 0-85 km layer
11 channels
0.290-1.55 (m
Vertical resolution 0.3 km


Ultraviolet spectrometer (SFM-2) to measure the ozone in the upper stratosphere and mesosphere in 30-60 km layer
4 channels
0.2-0.51 (m
Vertical resolution 5 km


*  
the pre-operational mission on METEOR-3M N 2

** 
beginning of the pre-operational mission on board of METEOR-3M N2 will be determined as a result of the experimental design works

2.2 radio LINK CHARACTERISTICS


N 1
N 2
N 1 and N 2

Carrier frequency:
466.5 MHz 
137 MHz 
1700 MHz
8192 MHz

Modulation:
FM
QPSK
PSK
PSK

Allocated bandwidth:
240 kHz
150 kHz
2000 kHz
32 MHz

Radio transmitter output power:
10 W
4 W
10 W
6 W

2.3
OPERATIONAL PRODUCTS

2.3.1
IMAGE PRODUCTS


The instrument payloads on the METEOR-3M meteorological satellites are designed to obtain global data with a frequency of once or twice a day.  After suitable processing, these data are distributed to meet the requirements for operationally accessible hydrometeorological information (images of cloud, snow and ice cover in the visible and IR regions, sea-surface temperatures, atmospheric temperature and moisture profiles, etc.) of the forecasting services of Roshydromet and other departments and organizations.


Data of electrons and protons fluxes are provided in both stored and "alarm" modes with special devices.  Space survey data in the form of IR and visible images from satellites in the METEOR-3 system arrive in two forms: as stored images (with storage beforehand in onboard memory) and as direct transmissions (with direct transmission to the receiving station).  The first mode is designed to produce surveys of any area on Earth, while the second one is for making operational surveys with in the limits of the areas of radio communication range of the receiving stations.  The data transmitted by satellite in the stored mode and in direct mode are received only by the main and regional data acquisition and processing centres in Moscow, Novosibirsk and Khabarovsk. Data transmitted in direct mode in the UHF band are received on a large network of APT stations.

2.3.2
atmospheric TEMPERATURE AND HUMIDITY SENSING


One of primary objectives of METEOR-3M mission is to provide information on atmospheric temperature and water vapour profiles in the troposphere and lower stratosphere.  To develop the operational system of atmospheric sounding it is planned to design and to install on board of METEOR-3M satellites the suite of instruments: MW sounder MTVZA and IR sounder IKFS (flying tests and pre-operational mission since METEOR-3M N2).  The useful spectral range of IR sounder extends from the edge of the thermal IR at 5.0 (m up to 16 (m and includes absorption bands of CO2, H2O and trace gases as well as window regions.  Due to high spectral resolution of IR sounder measurements (in the range of 0.1-0.5 cm‑1) it should be possible to obtain the temperature retrievals with accuracy of 1.0-1.5 K and vertical resolution of 1 km in the troposphere.

2.3.3
sea AND OCEAN SURFACE TEMPERATURE (SST) SENSING


The remote sensing of SST (global and local coverage) will be provided using two techniques.  The first one is based on the measurements of single channel scanning radiometer (“Klimat”) that will be installed on board of METEOR-3M N1 satellite.  The second one is based on the split-window measurements of multichannel scanning radiometer MSR that will be installed on board of METEOR-3M N2 satellite.


The output products of the thematic processing of IR information is digital SST charts (dissemination via GTS other telecommunication links).  The parameters of these charts are shown below:

Scale of grid (km) 
From 20 to 250

Size of output to automatic data transmission system
From 1: (2. 5 x 10) to 1: (30 х 10)

Size of blank chart (mm)
300 x 310


The reliability of satellite SST data depends on the measurement conditions.  For IR radiometer “Klimat” the root-mean-square error in SST determination is 1.5 - 2.5 °C, and for multichannel IR radiometer MSR (in cloud-free and nearly cloud-free conditions) is 0.8 - 1.0 °C.

2.3.4
other PRODUCTS


In addition to the information mentioned above, the data receiving and processing centres provide users on a regular basis with the following material:

· Hard copies and digital data on laser and magnetic storage media;

· Digital composition image maps of cloud and surface images of the northern and southern hemispheres, Eurasia and the tropics;

· Numerical cloud-top height charts;

· Digital thematic charts of sea-ice conditions;

· Snow-cover limits charts;

· Tabular data on cloud amount at regular grid mash points;

· Tabular data on fluxes of penetrating radiation of various intensities;

· Results of temperature and humidity retrievals in SATEM (or other) code (beginning since METEOR-3M N 2).

2.4
DATA ARCHIVES


Operational data archives and databases are handled by SRC “PLANETA”.


Data for the long-term archives are prepared by SRC “PLANETA” and stored in:

Scientific and Research Institute of Hydrometeorological Information

World Data Centre (RIHMI-WDC) 

6 ul. Koroleva 

Obninsk city of Kaluzhskoy obl. 249020

Russia

3.
direct data transmission


The METEOR-3M satellite orbital data needed for WMO Member countries to receive visible images in direct transmis​sion mode are transmitted over the GTS.  The orbital information is distributed via GTS in «ORBIT» code (WMO bulletin September - October 1997).


The onboard processing system corrects images to disseminate to the user station in LRPT (since METEOR-3M N 2) format.  Images from METEOR satellites will be placed to SRC “PLANETA” Internet public server http://sputnik.infospace.ru,  http://sputnik1.infospace.ru.

3.1
radio SIGNAL



METEOR-3M N 2

Carrier frequencies:
137.1 and 137.89 MHz


Modulation:
QPSK


Allocated bandwidth:
150 kHz


Radio transmitter output power: 
4 W

4.
data collection AND distribution


Automatic hydrometeorological stations on ice or in inaccessible land areas, and drifting and moored buoys and ship stations, either national or international, can be used as DCPs.  Data collection and transmission from DCPs within radio communication range of the satellite are to take place eight times a day at the 0300, 0600, 0900, 1200, 1500, 1800 and 2100 UTC synoptic times.  Transmission of data from DCPs is possible through 100 national and 33 international "channels at data rate 100 bit/s or 1200 bits/s.  Transmission sessions of data from all the DCPs will not exceed 30 minutes in length in the time slots + 15 minutes from the synoptic times.

B. HIGH-ORBIT METEOROLOGICAL SYSTEMS

1.
operationalgeostationary meteorological satellite SYSTEM

1.1
system OUTLINE, STATUS AND PLANS

1.1.1
number OF SATELLITES IN THE SYSTEM


One geostationary satellite at the stationary point over 76°E supports this mission.  The main data receiving and processing centre is located in Moscow (SRC “PLANETA”).


One satellite has been launched to date.  GOMS N1 was operated within the time frame of 1995- 1998.  The second satellite is planned to launch after 2004.

1.1.2
name OF SATELLITE

Geostationary Operational Meteorological Satellite (GOMS) Electro N 1, N 2.

1.2
programME OBJECTIVES

· Continuous observation of the Earth's surface within a radius of 55-60 degrees centred at the sub-satellite point;

· Simultaneous images of cloud cover and the Earth's surface in the visible and infrared bands of the spectrum;

· Collection and retransmission to the main and regional computing centres of hydrometeorlogical data from national and international platforms (DCPs) in inaccessible land and sea areas within the area of radio visibility of the satellite;

· Heliogeophysical measurements at geostationary orbital altitude;

· Dissemination from the main and regional centres of processed information (image fragments, charts and numerical data) by retransmission through the satellite to national and foreign users' receiving stations.

1.3
authority IN CHARGE OF THE PROGRAMME


Russian Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet).

1.4
authority OPERATING THE SYSTEM

Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) of Roshydromet 

7 B. Predtechensky per.

123242 Moscow 

Russia 

Tel: +7 095 252 3717, 255 1263

Fax: +7 095 200 4210

E-mail: asmus@planet.iitp.ru 

Internet site: http://sputnik.infospace.ru, http://sputnik1.infospace.ru.

1.5
orbit


Geostationary at 36, 000 km at the 76°E fixed point.

2.
remote-sensing

2.1
sensor DESCRIPTION


The main information system on the satellite is an multichannel scanning device that will provide images of cloud cover, the Earth's surface and snow and ice fields with a resolving capacity at the nadir of 1.50 km in the visible parts of the spectrum (0. 4-0. 7 (m), and 8 km at the nadir in the infrared (10. 5-12. 5 (m).  The characteristics of this instrument are under consideration.  In addition, the IR and VIS data will be used to determine cloud motion winds, sea surface temperatures, cloud top heights and indication of precipitation. The instrument will make it possible to obtain at least 24 frames per day.  The imaging session frequency is once every half-hour.  It will be possible at least three times a day to make images in series of four to five frames each at the maximum frequency.  The length of one take (frame time) is 20 minutes at most. Moreover, on this satellite will be installed the radiation measuring systems providing the information on fluxes of solar and galactic particles, solar UV, X-ray electromagnetic radiation and variations in the vector of magnetic field.  The measurements can be made 24 times a day and transmitted every hour.  The frequencies of radio transmitters are:

1.7 GHz 
transmission of processed-at-receiving-station (RS), alphanumeric and facsimile information to independent receiving station (IRS);

1.7 GHz 
data transmission from DCP to RS;

7.5 GHz
TV and geophysical information transmission to RS;

0.402 GHz
data reception from DCP;

8.2 GHz 
processed-at-RS alphanumerical and facsimile information receipt;

8.2/7.5 GHz
processed-at-RS TV—information, receipt for the following transmission to RS and IRS.

2.2
radio LINK CHARACTERISTICS

Carrier frequency:
7.5 GHz

Modulation:
QPSK


RF bandwidth: 
5.0 MHz

Radio transmitter output power:
8 dBW

Data transmission rate:
2.56 Mbps

2.3
output PRODUCTS

Following products will be derived from GOMS/Electro N2 satellite data:

· Images of cloud cover and the Earth's surface in the visible and infrared of the spectrum at intervals of 30 minutes and one hour;

· Cloud motion winds speed and direction data at two or three levels in the troposphere derived from cloud motion over at least four consecutive images taken 30 minutes apart, timed to coincide with the 0000 and 1200 UTC synoptic times;

· Sea-surface temperature data obtained by transforming measured IR radiances into skin ocean surface temperatures, taking into account an atmospheric attenuation;

· Data on flux densities for penetrating radiation of various energies, the state of the Earth's magnetic field and the intensities of solar X-ray and UV radiation.

2.4
DATA ARCHIVES


Operational data archives and databases are handled by SRC “PLANETA”.


Data for long-term archive are prepared by SRC “PLANETA” and stored in both SRC “PLANETA” and 

Scientific and Research Institute of hydrometeorological Information

World Data Centre (RIHMI-WDC)

6 ul. Koroleva

Obninsk city of Kaluzhskoy obl. 249020

Russia.

3.
direct data DISSEMINATION


For disseminating various types of meteorological data (by retransmission through the satellite), two channels are allocated for alphanumerical data transmission and two for facsimile transmission in WEFAX/LRPT format. 


The operational images as well as WEFAX/LRIT dissemination schedule will be placed to SRC “PLANETA” Internet public server http://sputnik.infospace.ru, http://sputnik1.infospace.ru.


Regular dissemination of sea surface temperature products derived from GOMS/Electro data will be performed via GTS in SATOB format. 

3.1
radio SIGNAL

Carrier frequency:
1691 MHz

Modulation:
FM, PSK

Allocated bandwidth: 
0.260 MHz

Transmitter output power 
8 dBW

4.
data collection AND distribution


Automatic hydrometeorological stations on ice or in inaccessible land areas, and drifting and moored buoys and ship stations, either national or international, can be used as DCPs.  Data collection and transmission from DCPs within radio communication range of the satellite are to take place eight times a day at the 0300, 0600, 0900, 1200, 1500, 1800 and 2100 UTC synoptic times.  Transmission of data from DCPs is possible through 100 national and 33 international "channels at data rate 100 bit/s or 1200 bits/s.  Transmission sessions of data from all the DCPs will not exceed 30 minutes in length in the time slots +15 minutes from the synoptic times.

C. OCEANOGRAPHIC SYSTEM

1.
oceanographic satelliteS 

1.1
system OUTLINE, STATUS AND PLANS

1.1.1
number OF SATELLITES IN THE SYSTEM


Six satellites have been launched to date. No more than two are to be operated in one time.


Data from these satellites are received and processed in the Main Centres of Roshydromet in Moscow, Novosibirsk and Khabarovsk, (see section A 1.1.1.) and also by APT user stations.


The data collection and transmission system of national automatic stations includes: equipment for calling a subscriber station, receiving, storage and transmission of information to receiving centres, as well as data generation to establish the position of the station (onboard a satellite).

1.1.2
name OF SATELLITES


OKEAN-01 N 7, OKEAN-O, SICH.

1.1.3
description OF WORK


Presently two satellites are in limited operation: OKEAN-01 N 7 (launched in 1994) and OKEAN-O (launched in July 1999).


The next oceanographic satellite SICH of modified OKEAN series (joint Russian -Ukrainian project) is planned to be launched not later than in 2002.

1.2
programME OBJECTIVES


To obtain regular oceanographic and hydrometeorological data to supply various applications.

1.3
authority IN CHARGE OF THE PROGRAMME

OKEAN-01
-
Russian Federation Service for Hydrometeorology and Environmental Monitoring 

OKEAN-O
-
Russian Aviation and Space Agency (Rosaviakosmos) and Russian Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet).

SICH
-
Russian Aviation and Space Agency (Rosaviakosmos) and Russian Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet).

1.4
authority OPERATING THE SYSTEM

OKEAN-01
-
Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) 

OKEAN-O
-
Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) Centre of Programme Researches of Rosaviakosmos.

SICH
-
Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) Centre of Programme Researches of Rosaviakosmos.

1.5
orbit

oKEAN-01 N 7 
oKEAN-O
Altitude: 
650 km 
650 km

Inclination:
82. 5° 
98°

Period:
98 min
98 min

Type:
Circular near polar
Circular, Sun-synchronous near-polar

2.
remote-sensing

2.1
sensor DESCRIPTION


Primary onboard payloads of the "OKEAN-01" type spacecraft include microwave devices that include the real aperture side-looking radar station (SLR) and the MW radiometer and provision of an all-weather observation capability through both cloud and darkness.  There are also low - and medium-resolution multispectral scanning devices for the visible range and DCS equipment.  The main technical characteristics of the payload are shown below.

2.1.1
OKEAN-01 N 7

Table V-2

Instrument
Spectral band/
Working wavelength
Spatial resolution, m
Swath width, km

Side-looking radar (SLR)
3. 1 cm
Along track: 
1800
Across track:
800-1800
450

Scanning microwave radiometer (RM-08)
0. 8 cm
15000 x 15000
550

Low resolution scanning device (MSU-M)
0.5-0.6,
0.6-0.7,
0.7-0.8,
0. 8-1.1 (m
1200
1900

Medium resolution scanning device (MSU-S)
0.6-0.7,
0. 8-1.1 (m
350
1380

2.1.2
OKEAN-O

Table V-3

Instrument
Spectral band/
Working wavelength
Spatial resolution, m
Swath width, km

Side-looking radar (SLR)
3. 1 cm
Along track:
1800

Across track:
800-1800
2 x 450

High resolution scanning device (MSU-V)
0.45-0.52,

0.52-0.62,

0.62-0.74,

0.79-0.90,

0.90-1.10,

1.55-1.75,

2.10-2.35,

10.3-12.6 (m
50

50

50

50

50

100

275

275
200

Medium resolution scanning device (MSU-SK)
0.53-0.60,

0.6-0.7,

0.7-0.8,

0.8-1.1,

10.3-11.8 (m
150

“

“

“

600
600

Low resolution scanning device (MSU-M)
0.5-0.6,

0.6-0.7,

0.7-0.8,

0.8-1.1 (m
1800-2000
1900

Polarization tracing radiometer (Trasser)
62 channels in 0.427-0.809 (m, polarization v,h
Sensibility 2E


Scanning microwave radiometer (Delta)
0.8, 1.35, 2.2 and 4.5 cm
20 -100 km
800

Microwave radiometer (R-600)
6.0 cm
130 x 130 km
130

Microwave radiometer (R-255)
2.25 cm
130 x 130 km
130

2.1.5
data collection and transmission system


Onboard the satellites “Kondor” DCS is installed a for data collection and transmission from national automatic stations; equipment for calling a subscriber station, data storage and transmission to receiving centres, as well as data generation to establish the position of the station.

2.2
radio LINK CHARACTERISTICS

oKEAN-01 N 7 
oKEAN-O
Carrier frequency: 
466.5 MHz
8.192 GHz

Modulation:
FM
PSK

Allocated bandwidth:
2400 kHz
80 MHz

Transmission system output:
5 W
5 W

Data rate:

15.36 and 61.44 Mbits/s

2.3 
image PRESENTATION


Microwave and optical images for individual regions are transmitted from the satellite in direct transmission mode or with preliminary storage in the onboard memory system, at the following frequencies:

· 466.5 MHz (OKEAN-01) on four channels simultaneously at a total rate of 80 kbit/s to the three data receiving and processing centres (Moscow, Novosibirsk and Khabarovsk);

· 137.4 MHz in the accepted telefax standard (nominal sub-carrier frequency 2.4 kHz) to the network of secondary user stations.


The capacity of the on-board memory system is such that it can store information from an orbital track 2 600 km in length.  A distinguishing feature of the satellite is that it can store information from the low-resolution scanner, the SLR and MW radiometer in the same swath at the same scale (complex frame), which makes it possible to carry out operationally simultaneous analysis of surface conditions.


Information from the satellite can be transmitted in the different combinations.

2.4
output PRODUCTS


Different products are processed on an operational basis, such as:

· Hard copies and digital data on magnetic and laser storage media;

· Digital images and image maps;

· Sea ice image maps and charts;

· Digital and printed image maps and charts of clouds and surface and other products.


Thematic processing is performed to meet the requirements of various users needs, such as:

· Compiling ice situation charts (both digital and printed) in the Arctic, Antarctic and for inland seas and lakes;

· Determining mesoscale variations in spatial surface wind velocity fields over seas and oceans;

· Studying surface wind fields over the ocean surface in tropical cyclones with a view to predict their development and motion;

· Studying dynamic phenomena on the ocean surface (fronts, currents, eddies, upswellings, pollution, appearance of internal waves);

· Compiling radar charts of the Antarctic icebergs;

· Studying dynamic phenomena in the atmosphere over the ocean (fronts, cyclones, gravitational waves, precipitation);

· Detection and assessment of areas under water during flooding of major rivers;

· Charting of areas of saturated soil during the intensive snowmelt period and others.

2.5
DATA ARCHIVES


Operational and long-term archives are handled by 

Scientific and Research Centre on Space Hydrometeorology “PLANETA” (SRC “PLANETA”) of  Roshydromet

7 B. Predtechensky per. 

123242 Moscow

Russia

Tel:
+7 095 252 3717, 255 1263

Fax: 
+7 095 200 4210

E-mail: asmus@planet.iitp.ru


http://sputnik.infospace.ru, http://sputnik1.infospace.ru.

3.
direct data DISSEMINATION


Users with their own satellite data receiving and recording equipment can obtain a limited volume of information (one of the four MSU-M channels or common frame SLR+ RM-0. 8+ MSU-M channel 4) in real-time when the equipment is switched to direct transmission mode in the area of radio communication range of their receiving stations.

3.1
radio SIGNAL


Signals transmitted from the satellite have the following parameters:

Carrier frequency: 
137. 4 MHz

Modulation: 
FM

Allocated bandwidth:
100 kHz

Transmission system output:
5 W

D. LAND OBSERVING SATELLITE SYSTEM

1.
land observing satellites OF “RESURS-01” series

1.1.
system OUTLINE, STATUS AND PLANS

1.1.1
number OF SATELLITES IN SYSTEM


Four satellites have been launched so far. 

The data are received and pre-processed in three Main Regional satellite data Receiving and Processing Centres of Roshydromet (see section A.1.1.1). 

1.1.2
name OF SATELLITE


Land observation satellite "RESURS-01" N3, N4, N5.

1.1.3
description OF FUTURE WORK


Presently two satellites RESURS-01 N 3 (launched in 1994) and N 4 (launched in 1998) are in limited operation.  RESURS-01 N5 is planned to be launched in 2003.

1.2
programME OBJECTIVES


To obtain multichannel images of the Earth's surface at high and medium resolution for the benefit of different branches of economy, as well as to test the techniques of land remote sensing.

1.3
authority IN CHARGE OF THE PROGRAMME


Russian Aviation and Space Agency (Rosaviakosmos) and,


Russian Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet).

1.4
authority OPERATING THE SYSTEM


Centre of Programme Studies (Rosaviakosmos) and,


Scientific and Research Centre on Space Hydrometeorology “PLANETA” (Roshydromet).

1.5
orbit


RESURS-01 N3
RESURS-01 N4
Altitude: 
650 km
850 km

Inclination:
97.88(
98.78(
Period:
98 min
101 min

Type:
Circular,  Sun-synchronous near-polar

2.
remote-sensing

2.1
RESURS-01 N 3

TABLE V-4

Instrument
Spectral band /
Working wavelength
Spatial resolution, m
Swath width, km

High resolution multichannel scanning device (MSU-E)
0.5-0.6,
0.6-0.7,
0.8-0.9 (m
45
45 or 80
(2 instruments)
within 600 km

Medium resolution scanning device 
(MSU-SK)
0.5-0.60,

0.6-0.7,

0.7-0.8,

0.8-1.1,

10.4-12.6 (m
160

“

“

“

600
600

2.2
RESURS-01 N 4

TABLE V-4

Instrument
Spectral band/
Working wavelength
Spatial resolution, m
Swath width, km

High resolution multichannel scanning device (MSU-E)
0.5-0.6,

0.6-0.7,

0.8-0.9 (m
35-45
60 or 110

(2 instruments)

within 720 km

Medium resolution scanning device 

(MSU-SK)
0.54-0.60,

0.6-0.7,

0.7-0.8,

0.8-1.1,

10.3-12.5,

3.5-4.1 (m
160

“

“

“

700

700
720

Scanning radiometer for radiation budget measurements (Scarab, CNES-France)
0.2-4.0,

0.2-50.0,

0.5-0.7,

10.5-12.5 (m
60
3200

The device for measurements of solar constant (ISP)
0.1-10.5 (m



The device for space monitoring (proton and electron fluxes)
0.1-600 MeV



2.3
parameters of transmitters


RESURS-01 N3
RESURS-01 N4
RESURS-01 N5

Carrier frequency: 
465.0 MHz
8.2 GHz 
8.2 GHz



Modulation:
BPSK 
BPSK 
BPSK, QPSK


Allocated bandwidth:
10 MHz 
80 MHz 
126 MHz 


Output power:
10 W
10 W
10 W


Data rate:
7.68 Mbits/s
15.36; 61.44 Mbits/s
61.44;122.88 Mbits/s

2.4
output PRODUCTS


Users can receive multispectral data in the form of:

· Hard copies and digital data on magnetic and laser storage media;

· Digital image maps.


Thematic processing of the data received is carried out directly by users on the basis of visual and instrumental analysis using interactive computer processing equipment and GIS.  Information from the land observation satellites is used for the following purposes:

· Assessing the ice situation on major rivers, lakes and reservoirs;

· Determining the coordinates of forest and tundra fires and the size of the affected areas;

· Assessing the area covered by river overflows and floods;

· Determining the snow cover of major water catchments;

· Determining anthropogenic pollution of the atmosphere and major water reserves and their effects on soils and plant cover;

· Assessment of pasture vegetation condition and productivity and many others.

2.5
DATA ARCHIVES


Operational data archives and databases as well as long term archives are stored in main receiving centres in Moscow (SRC “PLANETA”), including data received by Novosibirsk station.  Data catalogues and quick looks could be found on SRC “PLANETA” Internet site: http://sputnik.infospace.ru, http://sputnik1.infospace.ru.
3.
DIRECT DATA DISSEMINATION


No direct data dissemination is performed or planned.

