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	Summary and Purpose of Document

	This document provides detailed status reports on the space-based component of the Global Observing System as provided by the satellite operators attending the Thirty-Second Session of the Coordination Group for Meteorological Satellites (CGMS).


ACTION PROPOSED


The ICT is invited to take the contents of the report into consideration in formulating its recommendations to CBS.

CGMS-XXXII

1.
The thirty-second session of the Coordination Group for Meteorological Satellites (CGMS) was held in Sochi, Russian Federation 17-20 May 2004.  CGMS-XXXII satellite operators provided the following detailed information concerning their satellite systems that comprise the space-based component of the Global Observing System.  There are three constellations in the space-based component of the Global Observing System: Polar-Orbiting, Geostationary and Research & Development.  The space-based component has a space segment for the three constellations as well as an associated ground segment.  The following sections report on the current and future satellite systems and is followed by a status report for the ground segment.

REPORT ON THE STATUS OF CURRENT SATELLITE SYSTEMS

Polar-orbiting Meteorological Satellite Systems

2.
CMA reported on its polar-orbiting satellites FY-1C and FY-1D, launched in May 1999 and May 2002, respectively.  Both satellites carry a multi-channel visible and infrared scan radiometer (MVISR) that has ten channels including four visible channels, three near IR channels, one short wave IR channel and two long wave IR channels.  Both FY-1D and FY-1C transmit Chinese High Rate Picture Transmission (CHRPT) to users worldwide and also transmit GDPT and LDPT, which are received only by the National Satellite Meteorological Center of CMA (NSMC).  FY-1C has been operating for over five years, well exceeding its two-year design lifetime.  The satellite is still operating according to specification, however, some MVISR channels have attenuated.  This has been corrected through calibration of the instrument.  An update of calibration coefficients was included in the working paper. 
3.
Roshydromet informed CGMS on the status of Meteor-3M N1, launched in December 2001.  The satellite is operating in a circular sun-synchronous orbit inclined at 99.6 degrees with a 09:15 a.m. ascending node.  The payload includes several instruments of which the MIVZA and MTVZA radiometers have limited capabilities due to technical problems related to their scanning mode.  Due to the none-functioning 466 MHz transmitter, the satellite has limited capabilities for MR-2000M and KLIMAT data direct broadcast.

4.
NOAA reported on the status of the POES spacecraft.  The current constellation includes two primary, one secondary, two standby and one non-operational spacecraft.  The spacecraft are in circular orbits inclined at approximately 98 degrees (retrograde).  The primary operational spacecraft, NOAA-16 and NOAA-17, are in sun-synchronous afternoon and morning orbits, respectively. One secondary spacecraft, NOAA-15 provides additional payload operational data. NOAA-12 and NOAA-14 are standby spacecraft supporting additional user data requirements.

5.
NOAA-17 was launched on 24 June 2002.  It replaced NOAA-15 as a primary spacecraft when it became fully operational in October 2002.  It operates in an orbit with a 10:20 a.m. ascending node (morning orbit) and carries a Solar Backscatter Ultraviolet Spectral Radiometer (SBUV).  On 15 February 2003 DTR#5 failed to operate and on 28 April 2003 the STX3 power degraded to 2 Watts.  On 28 October 28 2003, the AMSU-A1 scan motor failed thus the instrument no longer provides any data.  All other systems are operational.

6.
Since 17 September 2003 the AVHRR scan motor performance has changed, causing periodic current surges and loss of data.  During periods of high scan motor current, the imagery is degraded.  Given the continued anomalous operation of AVHRR on NOAA-16 and the failure of AMSU-A1 on NOAA-17, NOAA is preparing to request NASA to arrange for the NOAA-N' launch as soon as possible.  This spacecraft will be renamed NOAA-18 once it achieves orbit.

7.
NOAA-16 is the secondary afternoon satellite and operates in an orbit with a 2:11 p.m. ascending node.  It uses a similar set of instruments as NOAA-17, in addition it operates a Solar Backscatter Ultraviolet Spectral Radiometer.  In November 2000 the VHF transmitter (VTX) failed, 

making the broadcast of Automatic Picture Transmission impossible.  Further, the data recorder DTR#5 failed in February 2000 and is no longer used.  The SARR 243 MHz signal failed in November 2001.

Table 1: Current Polar-Orbiting Satellites Coordinated Within CGMS

(as of 20 May 2004)

	Orbit type

(equatorial crossing times)


	Satellites in orbit 
(+operation mode
P=Pre-operational
Op=operational
B=back-up
L=limited availability
R= R&D
	Operator
	Crossing Time

A=Northw

D=Southw

+Altitude
	Launch date
	Status

	Sun-synchr.
“Morning”
(6:00 – 12:00)

(18:00 – 24:00)
	NOAA-17 (Op)
	USA/NOAA
	10:20 (D)
812 km
	6/02
	Functional. AMSU-A1 Failed.

	
	NOAA-15    (B)
	USA/NOAA
	06:37 (D)
808 km
	05/98
	Functional (intermittent problems with AVHRR, AMSU-B & HIRS)

	
	NOAA-12    (L)
	USA/NOAA
	04:44 (D)
805 km
	05/91
	Functional (except sounding).

	
	DMSP-F15  (Op)
	USA/NOAA
	21:24 (A)
850 km
	12/99
	Defense satellite. SSMT2 (microwave water vapor sounder) non-functional.  Data available to civilian users through NOAA.

	
	DMSP-F14  (B)
	USA/NOAA
	19 :52 ( A )
852 km
	04/97
	Defense satellite. SSMT1 (microwave temperature sounder) non-functional. SSMT2 non-functional. Only 1 functional onboard recorder.  Data available to civilian users through NOAA.

	
	DMSP-F12   (L)
	USA/NOAA
	18:15 (A)
850 km
	8/94
	Defense Satellite. SSMI (microwave imager) and SSMT1 non-functional. Non-operational (no onboard recorders).

	
	Meteor-3M-N1 (P)
	Russia
	9:15
	12/01
	Functional (with limited capabilities).

	Sun-synchr.

“Afternoon”

(12:00 –16:00)

(00:00 – 04:00)
	NOAA-16 (Op) 
	USA/NOAA
	14:11  (A)
 850 km
	09/00
	Functional, no APT. Intermittent problems with AVHRR.

	
	NOAA-14 (B)
	USA/NOAA
	19:30  (A)
 845 km
	12/94
	Functional.  AVHRR and SBUV only (degraded mode).

	
	NOAA-11 (L)
	USA/NOAA
	23:04 (A)
 841 km
	09/88
	Functional. DCS, SARR 

	Sun-synchr.
“Early morning”
(4:00 - 6:00)
(16:00 – 18:00)
	DMSP-F13 (Op)
	USA/NOAA
	18:24 (A)
850 km
	03/95
	Defense satellite.  On orbit 101 months – estimate 7 months of mission life remaining. Data available to civilian users through NOAA.

	
	FY-1D (Op)
	China/CMA
	08:20 (D) 866 km
	5/02
	Functional. CHRPT

	
	FY-1C (B)
	China/CMA
	06:25 (D)
862 km
	05/99
	Functional. CHRPT


Geostationary Meteorological Satellite Systems

8.
EUMETSAT reported on the operations of the Meteosat System, which currently consists of four satellites: Meteosat-8, Meteosat-7, -6 and -5. 

9.
Currently, the primary service at 0° longitude is provided by Meteosat-7 in parallel to primary operational services from Meteosat-8 (formerly called MSG-1) located at 3.4°W with image rectification at 0°.  The parallel service of MTP is foreseen until end of 2005. Meteosat-6 performs the operational Rapid Scanning Service and is the primary service back-up at 10°E. Meteosat-5 continues the Indian Ocean Data Coverage Service at 63°E.
10.
The inclination of Meteosat-7 at the end of October 2003 was 0.22° and decreasing.  The remaining hydrazine fuel on board is estimated to be 9.55 kg, of which a 4 kg reserve will be needed to re-orbit the spacecraft at the end of its useful life.  It is estimated that the fuel available is enough to allow nominal orbit and attitude control until the year 2005.

11.
In addition to operating as the stand-by satellite, Meteosat-6 continues to provide an operational Rapid Scan Service (RSS) since the formal start on 18 September 2001.  The inclination of Meteosat-6 at the end of January 2004 was 3.53° and increasing.  The remaining hydrazine fuel on board is estimated to be 6.75 kg.  The on-board fuel reserve limit of Meteosat-6 will be re-assessed during 2005.

12.
The orbital inclination of Meteosat-5 at the end of January 2004 was 6.42° and increasing.  The remaining hydrazine fuel on board is estimated to be 4.80 kg, of which a 4 kg reserve will be required to de-orbit the spacecraft at the end of its useful life.  The on-board fuel reserve limit of Meteosat-5 will be re-evaluated towards the end of 2004.

13.
Meteosat-8, launched on 28 August 2002, became fully operational on 29 January 2004. After the Solid State Power Amplifier (SSPA) had failed in October 2002, an alternative dissemination mechanism was developed: MSG SEVIRI HRIT and LRIT data is transmitted via EUMETCast, a satellite Direct Video Broadcast (DVB) system using Hotbird-6, providing coverage over Europe, Africa, the Middle East and parts of North and South America.

14.
Following the successful Routine Operations Readiness Review, a decontamination of the SEVIRI instrument was performed and Meteosat-8 was relocated from 10.5°W to 3.4°W.  On 29 January 2004 the commissioning of the satellite was fully completed and MSG-1 was renamed Meteosat-8.  Performance figures over the last months of the commissioning are given in the working paper.

15.
India reported on the status of INSAT and the KALPANA-I (Metsat) satellites.

16.
INSAT-2E, which is the last satellite of the INSAT-2 series carrying a meteorological payload, is currently providing useful cloud imagery data in three channels at 1 km resolution.  It is operating at 83°E.

17.
A dedicated meteorological satellite called METSAT (now KALPANA-I) was launched in September 2002.  KALPANA-I is equipped with a three channel Very High Resolution Radiometer (VHRR) (VIS, IR and WV) and a Data Relay Transponder (DRT).  The satellite is operational since 24 September 2002 and is positioned at 74°E.  The imaging mission is working satisfactorily and it continues to be used operationally from the 74°E longitude position.  Activities, such as image processing, derivation of meteorological products, data archive and dissemination of products to field stations for operational use, are completed on a routine basis.

18.
INSAT-3A, belonging to the third generation of INSAT satellites, was successfully launched on 10 April 2003.  Its meteorological payloads are identical to those of INSAT-2E i.e., a 

three channel VHRR and a three channel Charged Couple Device (CCD). INSAT-3A also has a data Relay Transponder.  The satellite has been declared operational in May 2003.

19.
WMO informed CGMS that, in a letter to WMO, India had recently indicated its commitment to make half-hourly data available to the user community within the next 3 to 4 years and thereby join the space-based component of the GOS.  CGMS welcomed this very positive signal from India towards the GOS.

20.
JMA reported on the status of GMS-5. GMS-5, launched in 1995, has been operating at 140°E well beyond its design lifetime of five years. GMS-5 operations were affected by lubricant building up in the mirror scanning mechanism in 2000.  To avoid the risk of the expected high scan mirror motor-torque, JMA has reduced the observation frame and introduced some changes to some Full Disk observations of the Northern Hemisphere in June 2000 and July 2001.  JMA managed to keep the lubricant build up to a safe level.  On 22 May 2003 VISSR observations from GMS-5 were discontinued, as back-up operations in cooperation with NOAA/NESDIS using GOES-9 was started on 22 May 2003.  Since then GOES-9 has taken over the earth observations over the western Pacific.  However, both the data collection function and the Wefax signal relay functions of GMS-5 are continuously maintained.  The remaining propellant of GMS-5 is about 7.94 kg, i.e., not enough to keep the spacecraft at its nominal geostationary position until the commencement of the operation of MTSAT-1R, the successor to GMS-5.  To save propellant, the north-south station keeping manoeuvres have not been conducted since October 2001.  As of 25 March 2004 the orbital inclination of GMS-5 is around 2.72 degrees and increasing.
21.
Since 22 May 2003 GOES-9 has been operated at 155°E.  JMA is producing meteorological products such as Atmospheric Motion Vectors from GOES-9 GVAR data. GMS-5 provides users with Wefax pictures and relays DCP data.  In place of the S-VISSR dissemination via GMS-5, S-VISSR type data files are now being disseminated to registered National Meteorological and Hydrological Services through the Internet/ FTP server of JMA.  They are posted on the server within 10 to 15 minutes of observation by GOES-9.  It is planned to continue the back-up of GMS-5 with GOES-9 until the start of the operations of MTSAT-1R.

22.
CGMS was informed of the status of FY-2B, the second Chinese geostationary meteorological satellite, launched in June 2000.  The satellite is spin-stabilised and is stationed at 105°E.  On 8 June 2003 the scan mirror of the VISSR got stuck due to insufficient lubrication, thereby affecting the quality of the image.  The VISSR was subsequently reset to recover the image quality.  In order to prevent this problem recurring, scanning is now limited to the Northern Hemisphere.  Furthermore, as the transponder is susceptible to temperature changes and has to be kept within very narrow range, the S-VISSR data is not transmitted during eclipse periods.

23.
NOAA reported on the status of its geo-synchronous meteorological satellites.  The current Geostationary Operational Environmental Satellites (GOES) are three-axis stabilized spacecraft in geosynchronous orbits.  The current primary satellites, GOES-12 and GOES-10, are stationed over the east and west coasts of the United States, respectively.

24.
These satellites are used to provide simultaneous images and soundings of the Western Hemisphere. GOES-11 is stored in orbit and is ready for the replacement of the older operational spacecraft if necessary.  In cooperation with Japan, GOES-9 is stationed over the western Pacific Ocean to provide data until the next Japanese MTSAT can be launched. GOES-3 and GOES-7, spin-stabilised satellites from the previous GOES series, continue a track record of more than 55 years of combined service via continued support of non-NOAA users in a data relay mode (non-imaging).
25.
The primary instrument payload for the current series of GOES spacecraft is the imager and sounder.  The GOES spacecraft also have Space Environmental Monitor (SEM) systems to measure magnetic fields, solar x-ray flux and high-energy electrons, protons and alpha particles. GOES-12 has the new Solar X-Ray Imager (SXI) instrument, which provides real-time images (one per minute) of the Sun in the X-Ray band.  A data collection system on the GOES spacecraft 

receives and relays environmental data sensed by widely dispersed surface platforms such as river and rain gauges, seismometers, tide gauges, buoys, ships and automatic weather stations. Platforms transmit sensor data to the satellite at regular or self-timed intervals, upon interrogation by the satellite, or in an emergency alarm mode whenever a sensor receives information exceeding a present level.

26.
NOAA provided a summary of the NOAA's geostationary satellite coverage for the Pacific Region.  NOAA currently has GOES-10 in the operational position at 135( West.  This covers a large portion of the Pacific Ocean.  Through a cooperative agreement between NOAA and JMA, GOES-9 was stationed over the western Pacific Ocean at 155( East to provide operational data until Japan launches the next MTSAT satellite.  Due to limitations of on-orbit fuel, NOAA could not maintain GOES-8 in orbit as a back-up to GOES-9.  GOES-8 was de-orbited on 5 May 2004.  Currently, NOAA is building the GOES-N series of satellites and planning for the GOES-R series.  It is planned to continue populating the 135( West position through these series of satellites.

27.
WMO thanked NOAA and JMA for their excellent back-up arrangement enabling a continuous coverage of the area until MTSAT-1R will be operational.

28.
NOAA reported that NOAA scientists are studying GOES-9 sounder derived products for the Alaska and Hawaii regions.  NOAA designed a set of sounding sectors to support the generation of sounder derived products.  The sounding sectors (north, central and south) were designed around the GOES-9 imager operations with special emphasis for the northern and central Pacific Ocean.  The paper presented details of these sectors.  NOAA developed experimental scenarios to use the information.  The Cooperative Institute for Meteorological Satellite Studies (CIMSS) and the National Weather Service (NWS) worked with NESDIS in suggesting possible scanning scenarios for the sounder.  The data from the sounder are available via direct broadcast, DOMSAT relay, NESDIS/OSDPD/SSD and at the CIMSS website, <http://cimss.ssec.wisc.edu/>.

Table 2: Current Geostationary Satellites Coordinated within CGMS

(as of 20 May 2004)

	Sector
	Satellites currently in orbit  (+type)
P:   Pre-operational
Op: Operational 
B:   Back-up
L:    Limited availability
	Operator
	Location
	Launch date
	Status

	east–pacific
(180°W-108°W)
	GOES-10 (Op)
	USA/NOAA
	135°W
	04/97
	Inverted, solar array anomaly, DCP interrogator on back-up

	west-atlantic
(108°W-36°W)
	GOES-12  (Op)
	USA/NOAA
	75°W
	7/ 01
	Fully Functional

	
	GOES-11  (B)
	USA/NOAA
	105°W
	05/00
	In-orbit back-up, 48 hours availability

	
	GOES-9 (L)
	USA/NOAA
	205°W
	05/95
	At 155° E, now providing Data to Japan

	
	GOES-8 (L)
	USA/NOAA
	195°W
	4/94
	Deactivated on 4 May 2004.

	East-Atlantic
(36°W-36°E)
	Meteosat-6 (B)
	EUMETSAT
	10°E
	11/93
	Rapid Scanning Service minor gain anomaly on IR imager

	
	Meteosat-7 (Op)
	EUMETSAT
	0°
	02/97
	Functional

	
	Meteosat-8 (Op) 
	EUMETSAT
	3.4°W
	28/8/02
	EUMETCast, no LRIT 

	Indian Ocean
(36°E-108°E)
	Meteosat-5   (Op)
	EUMETSAT
	63°E
	03/91


	IODC, functional but high inclination mode

	
	GOMS-N1  (B)
	RUSSIA
	76°E
	11/94
	Since 9/98 in stand-by

	
	FY-2B (Op, L)


	CHINA/CMA
	105(E
	06/2000
	Hemispheric scanning only since 6/03. Image transmission stops in eclipse periods.

	
	FY-2A (B, L)
	CHINA/CMA
	86.5(E
	06/97
	

	
	INSAT II-B (B)
	INDIA
	111.5°E
	07/93
	Back-up satellite. But inclined orbit mode of operation. IR channel not available.

	
	INSAT II-C
	INDIA
	48.0°E
	12/95
	No meteorological payload. Back-up satellite for communications only.

	
	INSAT II-E (Op)
	INDIA
	83°E
	04/99
	Imagery data from three channel CCD payload (1km res.) available for operational use. 3 channel VHRR not available for operational use.

	
	INSAT III-C
	INDIA
	74°E
	24/1/02
	No meteorological payload. Used for dissemination of processed meteorological data in broadcast mode only over India and neighbouring countries. No WEFAX broadcast capability in L-band.

	
	Kalpana-1 (Op)

(METSAT) 
	INDIA
	74°E
	12/9/02
	Dedicated meteorological satellite.

	
	INSAT-3A (Op)
	INDIA
	93.5°E
	10/4/03
	Operational date: 24/04/03.  A 3 channel VHRR imager and CCD payload available for use similar to II-E.


Research and Development Satellite Systems

29.
CGMS was informed of the status of the current European Space Agency Earth Observation missions.  Two of them, MSG and Metop are being developed in cooperation with EUMETSAT.

30.
The second ERS satellite, launched in 1995, is currently in limited Low Bit Rate (LBR) operations.  A failure of the on-board recorders discontinued the global Low Rate observations on 22 June 2003.  Since then the LR mission is continued within the visibility of ESA ground stations over Europe, North Atlantic, Arctic and western North America.  Since 22 August 2003 the wind scatterometer data distribution that had been interrupted from January 2001 until 21 August 2003 is operating again. 

31.
Envisat was successfully launched on 1 March 2002 and since then is orbiting in its assigned 35-day repeat cycle, 30 minutes ahead of the ERS-2 satellite.  During 2003, the services to users were gradually open and have now reached a stable status with satisfactory data acquisition and product generation performances.  A total of 77 different types of products are generated amounting to about 140 GBytes of product data per day.  Several of these products have been tailored for the meteorology community and are available from an FTP server in Near Real Time.

32.
An important part of the Envisat data is transmitted to the ground via the ESA data relay satellite, Artemis, providing Europe with data acquisition capabilities for any location worldwide.  More detailed information on the Envisat mission, system, instruments, its products, user services can be found on the Envisat mission website at http://envisat.esa.int/.  The working paper also reported on ESA’s small satellite platform PROBA (Project for On-Board Autonomy) carrying as its principal payload the Compact High Resolution Imaging Spectrometer (CHRIS).  Following a successful year of exploitation in 2003, a new Science Program has been elaborated and implemented for 2004.  The 2004 program addresses major objectives identified by ESA including furthering hyperspectral multi-angular mission concepts (e.g., Earth Explorer Candidate SPECTRA), wetland monitoring, retrieval studies, monitoring of forest fires together with the German national satellite BIRD and support to disaster monitoring as part of the International Charter on Space and Major Disasters.

33.
WMO thanked ESA for its contribution to the space-based component of the Global Observing System.  Furthermore, WMO praised the high value of ESA’s recent successful research announcement of opportunity to WMO users worldwide and said it was looking forward to the next announcement of opportunity.

34.
ESA gave a brief overview on the status of near real time (NRT) access to Envisat and ERS selected products.  Here NRT means within 3 hours of data acquisition.

35.
JAXA reported on the TRMM, the AMSR-E and ADEOS-II.  The Tropical Rainfall Measuring Mission (TRMM) was launched in November 1997.  It is a joint programme between JAXA (former NASDA) and NASA and is the first mission to carry precipitation radar to monitor tropical rainfall from Space. JAXA provided the Precipitation Radar (PR) equipment for the satellite, while NASA provided the satellite bus and sensors other than PR.  The Advanced Microwave Scanning is Radiometer (AMSR-E) a microwave scanning radiometer, a modified version of AMSR installed on ADEOS-II.  NASA’s Aqua satellite carrying AMSR-E was successfully launched in May 2002. It is expected to improve the accuracy of modelling and forecasting of rainfall, typhoons and other climate changes.

36.
ADEOS-II was launched by the H-IIA Launch Vehicle Flight No.4 on 14 December 2002. ADEOS-II was placed into the planned orbit successfully and named “Midori-II”.  The objective of ADEOS-II, as a successor to the Advanced Earth Observing Satellite (ADEOS) launched in August 1996, was to acquire data to contribute to international global climate change research, as well as for applications such as meteorology and fishery.  Its routine operation was started in April 2003, however, its observation stopped unexpectedly on 25 October 2003 because not sufficient electric power was available.  At the end of May 2004 an official study on the problem will be available.

37.
NASA reported on its Earth Observation satellite missions in operation, near launch and under development. NASA initiated the report on their R&D satellites by introducing the overall research strategy and its linkage to the applications program.  NASA stated that their Earth science research has six focus areas e.g., climate variability and change, atmospheric composition, carbon cycle and ecosystems, global water and energy cycle, weather and Earth surface and interior.  The applications programme has twelve application areas ranging from air quality, disaster management, energy management, invasive species, public health, water management and others are poised to get direct benefit from science products for societal benefits.

38.
NASA reported that there are currently 18 missions in orbit with about 70 instruments on board.  Three missions are near launch and nine missions are under development.  These are presented under section C.3.  NASA specifically pointed out the Aura launch scheduled for 19 June 2004.  It should contribute to improve the understanding in atmospheric chemistry.  NASA provided a comprehensive catalogue of all NASA missions, some of these are listed below: ACRIMSAT (Active Cavity Radiometer Irradiance Monitor Satellite), Terra satellite providing global data on the state of the atmosphere, land, and oceans, Jason-1, Aqua, ERBS mission, Landsat 7, NMP-EO-1, ICESat, QuickSCAT, SAGE III, SeaWinds (Geographic coverage of ocean wind speed and direction, TOPEX/Poseidon (Topographic Experiment/Poseidon), TOMS – EP (Total Ozone Mapping Spectrometer – Earth Probe), SRTM (Shuttle Radar Topography Mission) GRACE (Gravity Recovery and Climate Experiment), TRMM  (Tropical Rainfall Measuring Mission), UARS (Upper Atmosphere Research Satellite).  The missions near launch include Aura (Measure Earth's ozone, air quality and climate), CloudSAT (Measurements of global cloud properties), CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations).

39.
CGMS thanked NASA for its contribution to the space-based GOS.  CGMS encouraged NASA to continue its efforts and pointed out that for maximum utilisation it would be appropriate if R&D agencies would provide the data in the codes used by WMO for transmission in the GTS. In this respect, CGMS thanked ESA for providing its data in the BUFR code, as recommended by WMO.

Table 3: Current R & D satellites discussed within CGMS

(as of 3 June 2004)

	Satellites in orbit (+operation mode)
	Operator
	Crossing Time

A=Northw
D=Southw
+Altitude
	Launch date
	Application/
instruments


	Status, application and other information

	ERS-1 
	ESA
	10:30 (D)
785 km
	07/91
	Altimeter, SAR, SAR-wave, ATSR , Scatterometer
	Replaced by ERS-2 in 03/00 after an overlapping period

	ERS-2 
	ESA
	10:30 (D)
785 km
	04/95
	Altimeter, SAR, SAR-wave, ATSR, Scatterometer, GOME
	Due to OB recorder problems in 06/03, the LBR mission is ensured over ESA agreed acquisition stations.

	ENVISAT 
	ESA
	10:000 (D)
800 km
	03/02
	10 instruments for Environment
	

	PROBA 
	ESA
	10: 30 ( D)
615 km
	10/01
	CHRIS
	Drifting orbit. 
Technology experiment.
AO Science mission since 2003.

	TRMM
	JAXA/
ASA
	402 km
non-sun-synchronous
	11/1997
	Precipitation Radar equipment
Advanced Microwave scanning Radiometer (AMSR-E) provided by JAXA and satellite bus and other instruments provided by NASA
	Measures tropical rainfall/precipitation and radiation energy  

	ACRIMSAT
	NASA
	716 km
sun-synchronous
	20/12/1999
	ACRIM III
	Active Cavity Radiometer Irradiance Monitor Satellite measures total solar irradiance, studies incoming solar radiation and adds measurements of ocean and atmosphere currents and temperatures as well as surface temperatures.

	Terra
	NASA
	705 km
sun-synchronous
	18/12/1999
	CERES, MISR, MODIS, MOPITT, ASTER
	Measurement of Earth' climate system, atmosphere, land, oceans and interactions with solar radiation

	Jason-1
	NASA/ CNES
	1336 km

non-sun-synchronous
	07/12/2001
	Laser retroreflector array
Poseidon-2 solid state radar altimeter 
DORIS receiver Jason Microwave Radiometer 
BlackJack GPS Receiver tracking system
	Ocean surface topography
follow-on mission to TOPEX/POSEIDON
monitor global ocean circulation for global climate prediction

	Aqua
	NASA
	705 km

sun-synchronous
	04/5/2002
	AMSR-E (JAXA)
AIRS, AMSU-A, CERES, HSB, MODIS
	collects data on Earth's water cycle, precise atmospheric and oceanic measurements 

	ERBS (Earth Radiation Budget Satellite)
	NASA
	585 km

non-sun-synchronous
	05/10/1984 
	ERBE

SAGE II
	studies how energy from the Sun is absorbed and re-emitted by the Earth

	Landsat 7
	NASA
	705 km
sun-synchronous
	15/4/1999
	Enhanced Thematic Mapper Plus Instrument 
(ETM+)
	well-calibrated, multispectral, moderate resolution, substantially cloud-free, sunlit digital images of the Earth's continental and coastal areas 

	NMP EO-1 (New Millennium Program Earth Observing-1)
	NASA
	705 km
sun-synchronous
	21/11/2000
	Advanced Land Imager

Hyperion

LAC
	demonstrates and validates advanced technology instruments (multi and hyperspectral), spacecraft systems, and mission concepts in flight

	ICESat (Ice, Cloud, and Land Elevation Satellite)
	NASA
	600 km circular
non-sun-synchronous
	Jan. 2003
	Geo-science Laser Altimeter System
GPS BlackJack receiver


	measures ice sheet topography, ice sheet elevation changes, cloud and aerosol heights and land topography and vegetation characteristics.

	QuickSCAT (Quick Scatterometer)
	NASA
	803 km
sun-synchronous
	19/6/1999
	SeaWinds
	sea surface wind speed and direction data for global climate research and operational weather forecasting and storm warning

	SAGE III (Stratosperic Aerosol and Gas Experiment )
	NASA/
FSA
	1020±20 km
	10/12/2001
	SAGE III
	one of nine experiments on Russian Meteor-3M spacecraft measures ozone and aerosols in high latitudes

	SORCE (Solar Radiation and Climate Experiment)
	NASA
	600 km
non-sun-synchronous
	25/1/2003
	- XPS (Extreme Ultraviolet (XUV) Photometer System)

- TIM (Total Irradiance Monitor)

- SIM (Spectral Irradiance Monitor A&B)

- SOLSTICE (Solar Stellar Irradiance Comparison Experiment A&B)
	will provide total irradiance measurements and full spectral irradiance measurements. Continuation of ACRIMSAT measurements.

	TOPEX/
POSEIDON 
	NASA/ CNES
	705 km
sun-synchronous
	10/8/1992
	- Microwave radiometer 

- GPS receiver 

- Laser retroreflector array 

- Dual frequency NASA radar altimeter 

- Single frequency CNES radar altimeter 

- DORIS (Doppler Orbitography and Radio positioning Integrated by Satellite) receiver 
	Measures ocean surface topography and monitors global ocean circulation for global climate predictions

	TOMS - EP (Total Ozone Mapping Spectrometer - Earth Probe)
	NASA
	740 km

sun-synchronous
	02/07/1996
	Total Ozone Mapping Spectrometer
	measurements of total column ozone and its variation on a daily basis

	GRACE (Gravity Recovery and Climate Experiment)
	NASA/ DRL
	300-500 km

near polar

non-sun-synchronous
	17/3/2002
	- 
Star Camera Assembly 

- GPS BlackJack Receiver 

- Instruments Processing Unit

- Laser Retro-Reflector Assembly 

- K-Band Ranging Instruments 

- SuperSTAR Accelerometers 
	accurate global and high-resolution determination of static and time-variable components of Earth's gravity field

measurement of: 

· Gravitational field

· GPS atmospheric and ionospheric limb sounding

	UARS (Upper Atmosphere Research Satellite) 
	NASA
	585 km

non-sun-synchronous
	15/09/1991
	- ISAMS (Improved Stratospheric and Mesospheric Sounder) 

- MLS (Microwave Limb Sounder) 

- HALOE (Halogen Occultation Experiment) 

- HRDI (High Resolution Doppler Imager) 

- WIND II (Wind Imaging Interferometer) 

- ACRIM (Active Cavity Radiometer Irradiance Monitor)

- SOLSTICE (Solar-stellar Irradiance - Comparison Experiment) 

- SUSIM (Solar Ultraviolet Spectral Irradiance Monitor) 

- PEM (Particle Environment Monitor) 

- CLAES (Cryogenic Limb Array Etalon Spectrometer)
	study of stratosphere, provision of mesosphere and thermosphere data 

	SRTM (Shuttle Radar Topography Mission)
	NASA
	233 km non-sun synchronous
	11/02/2000

(11 day duration)
	X-SAR

SIR-C

GPS BlackJack Receiver
	Topographic mapping of the Earth.  Data currently used by various Government Agencies


REPORT ON FUTURE SATELLITE SYSTEMS

Future Polar-orbiting Meteorological Satellite Systems 

40.
The status of the EUMETSAT Polar System (EPS) was presented.  The launch period of the first Metop satellite, Metop-1, has been set for November to December 2005.  With an expected 45-month lifetime of NOAA-M, launched in June 2002, and a launch of the first Metop satellite in 2005, there should be no (or little) gap in the morning orbit service. 

41.
All major contracts for the Space Segment, the Launcher and the Ground Segment are signed and respective developments are well underway.  The Launch and Early Orbit Phase (LEOP) service contract was kicked off in December 2002.

42.
The second part of the EPS System Critical Design Review (CDR-2) was concluded in March 2004.  It was declared successful with no major remaining design or interface issues but with, however, a challenging schedule.  Good progress was achieved in the planning and definition of the Integration, Verification and Validation (IV&V) activities.  All Calibration and Validation plans could be released except the GRAS Validation Plan that is planned to be released in the summer of 2004.  The first Satellite System Validation Tests (SSVT) was held successfully in December 2003.  It involved the Metop Satellite Service module and the Monitoring and Control System and allowed the verification of the data flows between them.  The first Metop satellite to be launched will be Metop-2. Metop-1 will go into storage.  EUMETSAT reminded CGMS that the first Metop satellite was an ESA development programme.

43.
ESA took this opportunity to inform CGMS of the joint ESA/EUMETSAT Research Announcement of Opportunity on Data for Metop, Envisat and ERS, which is under preparation and will become available at the end of May 2004. 

44.
China informed CGMS on the development of the FY-3 series of satellites. FY-3 is a new series of polar orbiting meteorological satellites of China.  There are seven satellites starting with FY-3A and end with FY-3G to cover the period of 2006-2020.  This paper describes the mission and the instruments of FY-3.  Compared with FY-1 series, new instruments to be added include the Medium Resolution Spectral Imager (MERSI), the Microwave Radiation Imager (MWRI).  Sounding instruments include the Infrared Atmospheric Sounder (IRAS), the Microwave Temperature Sounder (MWTS), and Microwave Humidity Sounder (MWHS).  Also, there will be a Total Ozone Unit and Solar Backscatter Ultraviolet Sounder (TOU/SBUS).  According to the plan, FY-3A is to be launched in 2006.  CMA provided information on the transmission characteristics of the FY-3A satellite.  It will broadcast AHRPT, Medium Resolution picture transmission (MPT) and Delayed Picture Transmission (DPT).
45.
Rosaviakosmos informed CGMS on the future polar-orbiting meteorological satellite series, Meteor-3M. In 2002 the original Meteor-3M satellite design was revised considerably.  It is planned to develop two Meteor-3M satellites on the basis of a “Resurs”-type of unified heavy platform.  The satellites will operate in a sun-synchronised orbit and provide operational hydro-meteorological and helio-geophysical information on the atmosphere, Earth surface and the oceans.  The working paper includes information on the Low Resolution Multi-Spectral Scanner (MSU-MR), the Onboard Radar Complex (OBRC), Multi-channel Spectral Imaging System (KMSS) with medium resolution, atmosphere temperature and humidity sounding module (MTVZA), Fourier-spectrometer, Helio and geophysical observation facilities.

46.
The next satellite in this series, Meteor-3M N2, is planned for launch in 2005. It will provide LRPT and AHRPT direct broadcast data. Meteor-3M N3 is planned to be launched in 2008.

47.
NOAA discussed NOAA’s future polar-orbiting meteorological satellite systems.  NOAA mentioned once again that NOAA-N will be called up for launch as soon as possible.  With regard to NOAA-N’, which had suffered major damage in a mishap on 6 September 2003 when it fell during test, plans on how to overcome the effects of this mishap are being finalized. 

48.
Information was provided on the international polar-orbiting satellite programme coordination between EUMETSAT and NOAA.  The goal of this cooperation is to provide continuity of measurements from polar orbits, cost sharing, and improved forecast and monitoring capabilities through the introduction of new technologies.  An agreement is in place between NOAA and EUMETSAT on the Initial Joint Polar-orbiting Operational Satellite System (IJPS).  This programme will include two series of independent but fully coordinated NOAA and EUMETSAT satellites, exchange of instruments and global data, cooperation in algorithm development, and plans for real-time direct broadcast.  In June 2003 EUMETSAT and NOAA signed the Joint Transition Activities (JTA) Agreement, which extends the cooperation to the Metop-3 satellite and the NPOESS timeframe.
49.
NOAA also presents the development and implementation plans for NPOESS. Beginning later this decade, the NPOESS spacecraft will be launched into three orbital planes to provide significantly improved operational capabilities and benefits to satisfy the critical civil and national security requirements for space-based, remotely sensed environmental data.  The advanced technology visible, infrared, and microwave imagers and sounders that are being developed for NPOESS will deliver higher spatial and temporal resolution atmospheric, oceanic, terrestrial, and solar-geophysical data enabling more accurate short-term weather forecasts, as well as serving the data continuity requirements for improved global climate change assessment and prediction.  The NPOESS programme is well along the path to creating a high performance, polar-orbiting satellite system that will be more responsive to user requirements, deliver more capability, and provide sustained, space-based measurements as a cornerstone of an Integrated Global Observing System.  These activities represent a sound beginning for achieving the planned national and international operational satellite programmes that will ensure continuous support to a variety of users well into the 21st century.  It was also mentioned that the NPOESS Preparatory Project (NPP) is planned to be launched in late 2006.  The earliest possible launch date for NPOESS is 2009 for the mid-morning orbit satellite and in June 2011 for the afternoon orbit satellite.  It is planned to continue with NPOESS-C3 in 2013, NPOESS-C4 in 2015, NPOESS-C5 in 2018 and NPOESS-C6 in 2019.

Table 4: Future Polar-Orbiting Satellites Coordinated Within CGMS

(as of 20 May 2004)
	Orbit type (equatorial crossing times)
	Future additional Satellites
	Operator
	Planned launch date
	Other information

	Sun-synchr. “Morning”
(6:00 – 12:00)

(18:00 – 24:00)
	METOP-2


	EUMETSAT
	10-12/2005
	(827 km) (9:30) AHRPT

	
	METOP-1
	EUMETSAT
	2010
	(827 km) (9:30) AHRPT

	
	METOP-3
	EUMETSAT
	2015
	(827 km) (9:30) AHRPT

	
	FY-3A
	China/CMA
	2006
	(870 km) (9:30) AHRPT/MPT

	
	FY-3B
	China/CMA
	2009
	(870 km) (TBD) 

AHRPT/MPT

	
	METEOR 3M-N1
	Russia
	2005
	(10:20) AHRPT

	
	METEOR 3M-N2
	Russia
	2008
	(10:20) or (16:30)

AHRPT

	
	DMSP S-16
	USA/NOAA
	09/2003
	(19:54 A) (SSMI/S)

	
	DMSP S-18
	USA/NOAA
	10/2006
	(SSMI/S)

	
	NPP – NPOESS Preparatory Project
	USA/NOAA/

NASA
	10/2006
	(833 km) (10:30 D)

(VIIRS, CrIS, ATMS, OMPS) HRD

	
	NPOESS-1
	USA/NOAA
	11/2009
	(833 km) (9:30 D) LRD (AHRPT)

HRD

	
	NPOESS-4
	USA/NOAA
	11/2015
	(833 km) (9:30 D) LRD (AHRPT)

HRD

	Sun-synchr.

“Afternoon”

(12:00 – 16:00)

(00:00 – 04:00)
	NOAA-N
	USA/NOAA
	12/2004
	(14:00)

	
	NOAA-N’
	USA/NOAA
	2008 (TBC)
	(14:00)

	
	NPOESS-2
	USA/NOAA
	06/2011
	(833 km) (13:30 A) LRD (AHRPT)

	
	NPOESS-5
	USA/NOAA
	01/2018
	(833 km) (13:30 A) LRD (AHRPT) HRD

	Sun-synchr.

“Early morning”

( 4:00 -  6:00)

(16:00 – 18:00)
	DMSP-S17
	USA/NOAA
	10/2004
	(SSMI/S)

	
	DMSP-S19
	USA/NOAA
	10/2008
	(SSMI/S)

	
	DMSP-S20
	USA/NOAA
	10/2010
	(SSMI/S)

	
	NPOESS-3
	USA/NOAA
	03/2013
	(833 km) (5:30 D) LRD (AHRPT) HRD

	
	NPOESS-6
	USA/NOAA
	~2019
	(833 km) (5:30 D) LRD (AHRPT) HRD


Future Geostationary Meteorological Satellite Systems 

50.
EUMETSAT reported on the status of preparation of MSG-2, MSG-3 and MSG-4.  The preparations for MSG-2, scheduled for launch on 15 February 2005, are well underway.  A modified design was established for the Solid State Power Amplifiers (SSPA) as a result of investigations after the in orbit failure on one amplifier on Meteosat-8, and the new design has been extensively tested.  The MSG-2 System Validation Test is due in June/July 2004.  Work on the MSG LEOP Service for MSG-2 with ESOC has started.  With regard to MSG-3, scheduled for launch in 2009, the satellite integration and system test phase has been completed and the Pre-Storage Review has started.  MSG-3 will be likely to be placed in an intermediate storage configuration until the end of the MSG-2 launch campaign.  In March 2003 the MSG Programme Extension to include an additional satellite (MSG-4) and extend operations until 2018 was put to the vote at the 52nd EUMETSAT Council.  It is expected that the full Programme Extension will be reached this year.

51.
Once MSG-2 is fully operational, it will be possible to move Meteosat-7 over the Indian Ocean, this would allow EUMETSAT to provide coverage of the Indian Ocean beyond 2005, until at least 2008.  This plan is to be proposed to the EUMETSAT Council in June 2004. Once approved EUMETSAT will inform CGMS.

52.
EUMETSAT informed CGMS of the joint preparatory activities between EUMETSAT and ESA for the definition of the Meteosat Third Generation (MTG) geostationary mission, which is expected to be available in the 2015 timeframe.  The pre-phase A studies to be conducted by ESA and EUMETSAT in 2004-2005 are driven by high level user needs and priorities established in 2000-2003 throughout the post-MSG user consultation process.  At system level these pre-phase A studies are still of exploratory nature, aiming at providing relevant information for Delegate Bodies to decide on the relevant and affordable mission concepts to be further studied during feasibility (phase A) studies in the 2005-2007 timeframe.  They will be contracted out by ESA and conducted under the supervision of EUMETSAT and ESA.  Up to three competitive studies will be kicked off in the summer 2004 and will continue into 2005.  EUMETSAT has established an MTG Mission Team in order to provide independent short loop user and scientific feedback in the course of the studies.  Currently, it is being explored to include a very high spatial resolution imager and a hyper spectral sounder.  The development of the space segment and ground segment is envisaged for the time frame 2014.

53.
An open workshop is planned in 2005 to narrow down the pre-selection of proposed mission concepts, and decisions on the way forward will be proposed after completion and analysis of results of pre-phases A studies.  This will narrow the uncertainties on the scope of the mission concepts to be further considered and traded off during feasibility (phase A) studies.

54.
India informed CGMS of its future plans for INSAT satellites with meteorological applications.  Under the INSAT-3 Programme, a new Geostationary Meteorological Satellite INSAT-3D is being developed.  It will have an advanced imager with six channels and a nineteen channel sounder for the derivation of atmospheric temperature and moisture profiles.  It will provide 1km resolution imagery in visible band and 4 km resolution in the IR bands.  The sampling rate of the imaging mission of INSAT-3D is every half an hour.  INSAT-3D is scheduled for launch in the middle of 2006 and will provide much improved capabilities to the users of meteorological data from satellites.

55.
JMA provided a report on its future plans for the Multifunctional Transport Satellites.  MTSAT-1R, the successor to GMS-5, is presently stored in Tanegashima Space Centre (TNSC).  It had been planned to launch MTSAT-1R and MTSAT-2 in the first quarters of 2004 and 2005, respectively.  However, due to the failure of a Japanese H-2A rocket in 2003, this has been postponed and it is expected that by the second half of 2004 new launch dates will be announced. MTSAT-2 is planned to remain in stand-by mode for four years and enter operational service in the 2010 timeframe.  Information on the image data dissemination plan of both satellites was provided in the working paper.  The working paper includes the plan for the launch, service and image data dissemination plan on MTSAT-1R/2.
56.
CMA reported on its plan for developing the Chinese FY-2C Geostationary Meteorological Satellites.  The FY-2 satellite series will be continued with FY-2C, to be launched in October 2004, replacing FY-2B (at 105°E). Its mission will be very similar to that of FY-2B.  The number of channels of the Visible and Infrared Spin Scan Radiometer (VISSR) will be increased from three to five. Further changes include an enhancement of the satellite power supply, the cancellation of the S-Fax broadcast, replacement of the Wefax service with Low Rate Information Transmission (LRIT) and a change in the specification of the VISSR instrument.  Currently, the ground segment refurbishment was ongoing with enhanced product processing.

57.
Rosaviakosmos informed CGMS on its continued development of the new geostationary meteorological satellite GOMS N2/Electro-L.  The satellite is planned to be launched in 2006 and will be placed into geostationary orbit at 76°E.  The spacecraft will be a three-axis stabilized platform, equipped with MSU-G, a multi-zonal scanner with the parameters close to those of the SEVIRI-scanner. GOMS N2/Electro-L will also relay the data between the weather centres, poll the autonomous meteorological stations, pick up and retransmit signals from the Search and Rescue beacons of the COSPAS/SARSAT system.  In addition to that, the satellite will carry seven helio-geophysical sensors.

58.
NOAA reported on the future GOES system.  The first two spacecraft of the follow-on GOES-N series, GOES-N and -O, are being prepared for thermal-vacuum testing.  The GOES-N spacecraft is scheduled to be available for launch by December 2004 and GOES-O by December 2005.

59.
Instrumentation will continue with the present five channel imagers and eighteen channel filter wheel Sounders.  Horizontal resolution of the imagers will be improved to 4 km in all IR channels, including the 13.3 micrometer channel.  At least two SXI instruments will fly on the GOES-N series.

60.
The GOES-R series satellites will each carry a new Advanced Baseline Imager (ABI).  The ABI will have approximately 16 channels.  Channel selection will be based, in part, on EUMETSAT’s SEVIRI instrument.  The GOES-R series will also fly a Hyperspectral Environmental Suite (HES), which is being planned to serve five purposes:  full disk soundings, soundings for severe weather and mesoscale systems, open ocean soundings, coastal zone imaging, and land imaging.  HES will be a hyperspectral instrument leveraging technology from NASA’s Geosynchronous Imaging Fourier Transform Interferometer (GIFTS).

Table 5: Future Geostationary Satellites Coordinated Within CGMS

(as of 20 May 2004) 

	Sector 
	Future additional satellites
	Operator
	Planned launch
	(Planned location) Other remarks

	East-Pacific (180°W-108°W)

and

West-Atlantic

(108°W-36°W)
	GOES-N
	USA/NOAA
	12/2004
	135°W or
75°W

	
	GOES-O
	USA/NOAA
	2007
	135 W or
75°W

	
	GOES-P
	USA/NOAA
	2008
	135°W or
75°W

	
	GOES-R
	USA/NOAA
	2012
	135°W or
75°W

	
	MSG-2
	EUMETSAT
	02/2005
	0°

	
	MSG-3
	EUMETSAT
	01/2009
	0°

	
	MSG-4
	EUMETSAT
	2010/2011
	0°

	Indian Ocean

(36°E-108°E)
	GOMS-N2
	Russia
	2006
	76°E

	
	INSAT-3D
	India
	2006
	Location TBD. Dedicated meteorological mission. Improved 6 channel imager and a 19 channel sounder.

	
	FY-2C
	China/CMA
	2004
	Improved FY-2 series, 5 channel VISSR, LRIT

	
	FY-2D
	China/CMA
	2006
	Improved FY-2 series, 5 channel VISSR, LRIT

	
	FY-2E
	China/CMA
	2009
	Improved FY-2 series, 5 channel VISSR, LRIT

	West-Pacific (108°E- 180°E)
	MTSAT-1R
	Japan
	02/2004
	Multifunctional Transport Satellite

140°E

	
	MTSAT-2
	Japan
	2005 (FY)
	Multifunctional Transport Satellite 140°E. It will be acting as back-up to MTSAT-1R until 2009.  MTSAT-1R will be used as back-up.


61.
NOAA noted that the GIFTS program was on hold, pending a NASA reassessment. NOAA hopes that at a minimum, NASA will construct a GIFTS Engineering Development Unit and characterize it through vacuum testing. 

62.
GOES-R procurement activities are underway.  Three contractors were awarded ABI Formulation Phase (formerly known as Phase B) contracts for system trades and preliminary designs.  A single contractor will be selected for the implementation contract by early 2005. Procurement activities for the HES are now being initiated with the formulation phase award scheduled for mid-CY 2004.  For the spacecraft, three contractors were awarded accommodation study contract to provide an understanding of weight and power issues.  For the Spacecraft and Ground segments, 12 contractors were awarded for advanced architecture studies.  NOAA will use the study results to refine requirements for the GOES-R space, launch, command and control, product generation and distribution, archive and access, and user interfaces to reduce design, cost, and schedule risk.  The study results will ensure that viable architectural options are examined for the end-to-end system.  The spacecraft formulation phase will be initiated in 2005; GOES-R is planned to be ready for launch in 2012.

Future Research and Development Satellite Systems

63.
ESA informed CGMS of the status of the future European Space Agency Earth Observation missions.  Two of them, MSG and Metop are in cooperation with EUMETSAT.  The Living Planet Program has three lines of implementation: Earth Explorer satellites, Earth Watch satellites, plus services and applications demonstration.  The Earth Explorer satellites include GOCE (Gravity field and steady-state Ocean Circulation Explorer), ADM-Aeolus (Atmospheric Dynamics Mission), Cryosat (Polar Ice Monitoring) and SMOS (Soil Moisture and Ocean Salinity).  Since January 2002 the Earth Watch line includes the Global Monitoring for Environment and Security (GMES) services element.  The Explorer missions are being developed according to plan. Cryosat is to be launched in November 2004 (TBC).  Another six missions have recently been scientifically reviewed in a consultation held in Frascati in April 2004.  ESA bodies are about to make the selection of the next missions to be implemented.  Regarding the various lines of the Earth Watch element it is worth noting the release of an ITT for the pre-phase A study of post-MSG as well as for a VIRI-M instrument.  The GMES second phase has started, with the aim to have the service operational by 2008.
64.
JAXA reported on the Advanced Land Observing Satellite (ALOS), scheduled to be launched in the Japanese fiscal year 2004, the Greenhouse Gases Observing Satellite (GOSAT), provisionally scheduled to be launched in the Japanese fiscal year 2007 and the Global Precipitation Measurement (GPM) to be launched in the Japanese fiscal year 2007.  ALOS, will contribute to mapping, precise land coverage observation, disaster monitoring, and resource surveying.  The satellite is equipped with a Panchromatic Remote-sensing Instrument for Stereo Mapping (PRISM), which is comprised of three sets of optical systems to measure precise land elevation.  Further, it is equipped with an Advanced Visible and Near Infrared Radiometer type 2 (AVNIR-2) for the observation of land surfaces and the Phased Array type L-band Synthetic Aperture Radar (PALSAR), which enables day-and-night and all-weather observation.

65.
WMO encouraged JAXA to consider the inclusion of GOSAT and ALOS as part of the space-based GOS.

66.
Rosaviakosmos informed CGMS that it planned to launch four new R&D satellites in the near future.  The first one is the Russian-Ukrainian spacecraft Sich-1M designed for oceanography, meteorology and monitoring of various Earth atmosphere, surface and ionospherical parameters.  The satellite is planned to be launched in September 2004.  At present Russian and Ukrainian space agencies are fulfilling the final complex testing and checking of the spacecraft and its vehicle.

67.
It was mentioned that scientists in Russia, Ukraine and other countries had the possibility to have their experimental projects added to the scientific programme on the satellite Sich-1M. Further information on this can be obtained from the following email address: tishchen@ire.rssi.ru and also from the Sich-1M website: http://ire.rssi.ru/cpssi.

68.
The second satellite, Monitor-E, is being developed for ecology, extreme situation monitoring, natural resources investigation, cartography and other economical purposes.  It is planned to be launched in the first quarter of 2005. The development of “Monitor-E” and its main subsystems is almost completed, and the program of complex testing has already started.

69.
The third spacecraft, Kompas-2, which the Russian Federal Space Agency plans to launch at the end of 2004, is a microsatellite for measuring and investigation of high and low frequency electromagnetic radiation, electron concentration in the ionosphere and nuclear particles in the near-Earth space. 

70.
Resurs-DK, to be launched in the second quarter of 2005, will receive panchromatic and multispectral images of the Earth at a high spatial resolution in a wide swath. Russian and other users worldwide will have access to the data from all of the above-mentioned satellites.

71.
NASA reported on its future Earth Observation missions.  It reported on the OCO (Orbiting Carbon Observatory) to be launched in August 2007.  The Orbiting Carbon Observatory (OCO) provides space-based observations of atmospheric carbon dioxide (CO2).  Further information was provided on HYDROS (The Hydrosphere State Mission), which will provide first global views of the Earth's changing soil moisture and land surface freeze/thaw conditions and is planned to be launched in December 2006.  Also mentioned was the GPM (Global Precipitation Measurement), Aquarius (Global maps of salt concentration of the ocean surface), the NPOESS Preparatory Project, Landsat Data Continuity Mission, Ocean Surface Topography Mission (OSTM) and the Deep Space Climate Observatory.

Table 6: Future R&D satellites discussed within CGMS

(as of 3 June 2004)

	Satellites
	Operator
	Crossing Time
	Planned launch date
	Application and other information

	Monitor-E
	Russia
	(550 km) (10:30)
	2005
	Land Observing Satellite

	GOCE 
	ESA
	250 km

(dawn-dusk)
	02/2006
	Gravity mission

	SMOS ( R )
	ESA
	755 km (6:00 A)
	02/2007
	Salinity & Soil moisture

	ADM 
	ESA
	405 km (18:00 A)
	10/2007
	Wind profile

	Sich-1M
	Russia/Ukraine
	(650 km)
	2004
	Oceanographic Satellite

	Resource-DK
	Russia
	(350 km)
	2005
	Land Observing Satellite

	CRYOSAT
	ESA
	717 km
	09/2004
	Polar ice monitoring

	Aura
	NASA
	705 km

sun-synchronous
	19/06/2004
	 Comprehensive measurements of atmospheric chemistry and trace gasses 

	CloudSAT
	NASA/CSA
	705 km

sun-synchronous
	04/2005
	global cloud properties (applications: air quality, aviation safety, disaster management, energy and water management) 

	CALIPSO
	NASA/CNES
	705 km

sun-synchronous
	04/2005
	Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations for climate predictions

	OCO
	NASA
	705 km

sun-synchronous polar
	08/2007
	Orbiting Carbon Observatory (observations of atmospheric carbon dioxide)

	HYDROS
	NASA
	6 AM/ 6 PM 

sun-synchronous
	12/2006
	Hydrosphere State Mission Earth's changing soil moisture and land surface freeze/thaw conditions 

	ALOS
	JAXA
	
	2004
	Advanced Land Observing Satellite (mapping, precise land coverage observation, disaster monitoring, resource surveying)

	GOSAT 
	JAXA and Japan’s Ministry of Environment
	
	2007
	Greenhouse Gases Observing Satellite monitoring the distribution of the density of carbon dioxide

	GPM 
	NASA/JAXA
	400-500 km

sun-synchronous
	2008
	Global Precipitation Measurement, follow-on and expanded mission of the current on-going TRMM 

	Aquarius
	NASA
	600 km

sun-synchronous
	09/2008
	global sea surface salinity (SSS)

	NPOESS Preparatory Project (NPP)
	IPO 
	824 km

sun-synchronous
	10/2006
	bridge between NASA's Aqua mission and NPOESS. Studies long-term climate trends such as ozone, ecosystem and atmospheric temperature

	LDCM

(Landsat Data Continuity Mission)
	NASA/US Geological Survey
	705±5 km (at equator)

sun-synchronous
	TBD
	Extension of Landsat record of multispectral 30m resolution

	OSTM

(Ocean Surface Topography Mission)
	NASA/NOAA/ EUMETSAT/ CNES
	1336 km

non-sun-synchronous
	10/2007
	follow-on of Jason-1 mission, sea surface topography measurement

	Glory
	NASA
	824 km

sun-synchronous
	12/2007
	in framework of Climate Change Research Initiative (CCRI) global distribution of natural and anthropogenic aerosols 

	Deep Space Climate Observatory (DSCOVR)
	NASA (offices of Earth and Space Science)
	1 million mile journey to reach L1
	TBD
	Measure how solar radiation affects climate by using Sun-Earth libration point L1 from which it will observe Earth


Ground segment

72.
The latest survey conducted through National Meteorological and Hydrological Services (NMHS) as well as other users concerning the status of satellite receiving equipment within WMO Regions is contained in WMO/TD No. 1021 (SAT-25),  “Satellite Ground Receiving Equipment in WMO Regions”.  The database of receiving stations is currently being updated and the following paragraphs contain the latest status.  Four categories of satellite receiving equipment were surveyed: low-resolution polar‑orbit data (APT), high-resolution polar-orbit data (HRPT), low-resolution geostationary data (WEFAX) and high-resolution geostationary data (HR).

73.
Since the 1995 survey (WMO/TD No. 719, SAT-16), there has been an increase of 485 receiving stations (1,086 to 1,571) in the total number of satellite receiving equipment reported to be operating within NMHSs.  The database now contains a total of 11,554 satellite receiving stations from all user communities.

74.
The goals for the percentage of implementation for WMO Members equipped with satellite receiving equipment are 100% for polar-orbiting satellite data receivers (either APT or HRPT) and 100% for geostationary satellite data receivers (either WEFAX or HR).  This means that each WMO Member should be equipped with at least one polar-orbiting satellite data receiver and one geostationary satellite data receiver.  WMO Regions have achieved an overall implementation of 86% as compared to 72% in 1995.  With regard to each category of receivers, WMO Regions have achieved an overall implementation of 89% and 89% for polar-orbiting and geostationary satellite receivers respectively, the former increasing by four percent and the latter increasing by six percent since 1995.

75.
There have been large – more than double (698 to 1,571 since 1992) - and steady (485 since 1995) increases in the total number of satellite receiving stations with a concurrent increase in the WWW implementation, i.e., from 70% to 86% since 1992.  The increase in percentage implementation would have been even greater save for the increase in new WMO Members who have not yet had an opportunity to report their number of receiving stations.

76.
The expected change starting in the first decade of the new millennium to digital low-resolution imagery coupled with improved capability to utilise satellite data within all WMO Members indicate that a strategy towards implementation of high-resolution receivers should be pursued by WMO Members as well as through assistance programmes.  This trend will be counter-balanced by the use of Advanced Dissemination methods (ADM) to access satellite data and products, as is presently being experienced in RA I through the used of EUMETSAT’s EUMETCast

Geographical distribution of equipment – NMHSs


Region I (Africa)

77.
RA I has 43 out of 56 Members equipped with low-resolution polar-orbiting receivers (APT) but only 18 out of 56 Members equipped with high-resolution polar-orbiting receivers (HRPT).  Forty-nine out of 56 Members are equipped with at least one polar-orbiting receiver, an increase of four from the previous report in 1995.  However, Large areas of Africa have no reception for polar-orbiting satellites.  Since it is well recognised that high-resolution polar-orbiting imagery is most useful for operational meteorological and hydrologic forecasting, increasing the number of high-resolution polar-orbiting receivers should be high priority to enhance the implementation of the WWW.  With regard to the geostationary satellite receivers, the situation has changed since 1995.  Forty-nine out of 56 Members have low-resolution WEFAX receivers while 23 out of 56 Members have high-resolution receivers.  Fifty out of 56 Members have at least one geostationary receiver; and the number increased by six since the last survey in 1995.  It should be noted that the percentage of Members with geostationary receivers increased by 9% since 1995.  Forty-nine out of 56 Members have at least one polar-orbiting receiver, as well as one geostationary receiver.  Although 7 Members remain to be equipped, the percentage increased from 71% to 86% since 1995, the second highest increase among the Regions and similar to that during the period 1992 to 1995.


Region II (Asia)

78.
RA II has 31 out of 35 Members equipped with low-resolution polar-orbiting receivers (APT) but only 21 out of 35 Members equipped with high-resolution polar-orbiting receivers (HRPT).  Thirty-five out of 35 Members are equipped with at least one polar-orbiting receiver, which is an increase of one from 1995.  Large areas of Southern Asia have no reception for HRPT.  An identical situation exists for the geostationary satellite receivers.  Out of 34 Members, 28 have low-resolution WEFAX receivers while only 14 have high-resolution (HR) receivers.  In all, 31 out of 34 Members have at least one geostationary receiver, the number has increased by five since the last survey.  There were significant increases (192) in the numbers of receivers for both polar-orbiting and geostationary satellites and the percentage of equipped Members increased more than any other Region (+18%).  The major improvement in this Region since 1992 has been in the area of the low-resolution polar-orbiting receivers, an increase of 100 receivers.

79.
When considering the WWW Implementation goals and the fact that 31 Members out of 34 have at least one polar-orbiting receiver as well as one geostationary receiver, it should be noted that another two RA II Members require polar-orbiting receivers and two require geostationary receivers to achieve the proposed goals.


Region III (South America)

80
RA III has 13 out of 13 Members equipped with low-resolution polar-orbiting receivers (APT) but only 8 out of 13 Members equipped with high-resolution polar-orbiting receivers (HRPT).  Thirteen out of 13 Members were equipped with at least one polar-orbiting receiver, an increase of one from the previous report.  The western portions of RA III have no reception for HRPT.  A near identical situation exists for the geostationary satellite receivers.  Twelve out of 13 Members have low-resolution WEFAX receivers while only 7 out of 13 Members have high-resolution receivers.  Thirteen out of 13 Members have at least one geostationary receiver, the number has increased by one since the last survey.

81.
An improvement can be seen in this Region since the last survey because the percentage of Members equipped for both polar-orbiting and geostationary satellite receivers has increased.  Noteworthy, was the increase in the number of low-resolution receivers (24) for geostationary satellites.  In RA III, 13 out of 13 Members have at least one polar-orbiting receiver, as well as at least one geostationary receiver.  Therefore, 100% implementation has been achieved since 1995. RA III has achieved 100% of the WWW Implementation goal, which is the highest percentage amongst all Regions.


Regional Association IV (North and Central America)

82.
RA IV has 18 out of 25 Members equipped with low-resolution polar-orbiting receivers (APT) but only 7 out of 25 Members equipped with high-resolution polar-orbiting receivers (HRPT).  The number of Members equipped with APT and HRPT receivers increased by two and three, respectively since 1995.  This Region has 19 out of 25 Members equipped with at least one polar-orbiting receiver, which is an increase of ten receivers as well as an increase of 4 percentage points for equipped Members.  For the geostationary satellite receivers, 20 out of 25 Members have low-resolution WEFAX receivers and 7 out of 25 Members have high-resolution receivers.  Twenty-one out of 25 Members have at least one geostationary receiver, a small change since the 1995 survey.  Nineteen out of 25 Members have at least one polar-orbiting receiver, as well as one geostationary receiver.  Six Members need to be equipped, which is a decrease of two from the previous report.  RA IV showed a modest increase in the percentage (8%) of WWW Implementation.  In applying the WWW Implementation goals, seven RA IV Members require polar-orbiting receivers and four RA IV Members require geostationary receivers.


Regional Association V (South-west Pacific)

83.
Most of the statistics for RA V have been influenced by the addition of five new Members since the last survey.  RA V has 14 out of 21 Members equipped with low-resolution polar-orbiting receivers (APT) and 7 out of 21 Members equipped with high-resolution polar-orbiting receivers (HRPT).  Since 1995, there has been an increase of ten low-resolution and an increase of one high-resolution polar-orbiting satellite receiver.  RA V has 18 out of 21 Members equipped with at least one polar-orbiting receiver, which is one more than in 1995.  Although it might be inferred that this Region has adequate coverage, there are a number of countries (7) yet to be equipped with polar-orbiting receivers.  For the geostationary satellite receivers, 19 out of 21 Members have low-resolution WEFAX receivers and 11 out of 21 Members have high-resolution receivers.  Nineteen out of 21 Members have at least one geostationary receiver, which is no change since the last survey.  Eighteen out of 21 Members have at least one polar-orbiting receiver, as well as one geostationary receiver leaving eleven Members to be equipped.  Since the percentage of Members equipped with polar-orbiting receivers is lowest amongst all the Regions, the percentage of Members equipped with both receiver types is also the lowest.  The WWW Implementation goals imply that another 11 RA V Members require polar-orbiting receivers and 8 RA V Members require geostationary receivers.


Regional Association VI (Europe)

84.
RA VI has 35 out of 49 Members equipped with low-resolution polar-orbiting receivers (APT) and 25 out of 49 Members equipped with high-resolution polar-orbiting receivers (HRPT).  The Region has 43 out of 49 Members equipped with at least one polar-orbiting receiver, which is an increase of five from the previous report.  Most of RA VI is adequately covered for reception of HRPT except Eastern Europe.  The situation is the same for the geostationary satellite receivers.  Out of 49 Members, 38 have low-resolution WEFAX receivers and 30 have high-resolution receivers.  Forty-three out of 47 Members have at least one geostationary receiver, which is an increase of five since the last survey.  One should note the large number (286) of low-resolution WEFAX geostationary receivers reported by RA VI.  This number is more than two times more than any other Region.  Most of RA VI is adequately covered for reception of high-resolution satellite data except in the eastern most portion of Europe.  Forty-one out of 49 Members have at least one polar-orbiting receiver as well as one geostationary receiver leaving 4 Members to be equipped.  Using the WWW Implementation goals implies that another 5 RA VI Members require polar-orbiting receivers and 5 Members require geostationary receivers.

New participants in the space-based component of the GOS

85.
The fifty-sixth session of the WMO Executive Council was pleased to be informed of the formal commitments made by the governments of India and the Republic of Korea to participate in the space-based component of the World Weather Watch’s Global Observing System.  The Indian Meteorological Department (IMD) recalled that it had a long history of satellites in both geostationary and polar orbits.  As a result of new technologies, including ADM, it was now possible to make satellite data and products, including GTS data and NWP products, freely available to WMO Members and that detailed information would be provided through correspondence.  IMD announced its plans to meet the WMO requirements for half-hourly imagery in a phased manner with an ultimate goal to be achieved in the next 3-4 years.  The Council was also informed that the Republic of Korea intended to participate in the space-based GOS with its new geostationary Communications, Oceanographic and Meteorological Satellites (COMS) due to be launched in 2008.  KMA planned to make meteorological observation available for research, operations and applications without restrictions.  Data would be distributed directly from COMS or by alternative approaches such as Internet.

_________________

