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STATUS OF THE SPACE-BASED COMPONENT OF THE GOS
(Submitted by J. Lafeuille, WMO Secretariat)
	SUMMARY AND PURPOSE OF DOCUMENT

This document reports on the status of the space-based component of the Global Observing System (GOS) including: Operational geostationary satellites, Operational low-Earth orbit satellites, Research and Development satellites, and the Global Space-based Intercalibration System (GSICS).

Attention is raised to the forthcoming transition to a new generation of geostationary satellites in the 2014-2016 time frame, and to the need to confirm plans for polar-orbiting observation from afternoon orbits.

Several R&D programmes have led to, or are evolving towards, new operational components in accordance with the new Vision for the GOS in 2025, while others are still at a demonstration stage.

GSICS is expanding its membership, procedures and tools are implemented, Infrared intercalibration products are planned to enter pre-operational stage in September 2012, and intercalibration methodology  is being now developed for solar and microwave channels
  


ACTION PROPOSED


The ICT is invited to take the contents of this report into consideration during its deliberations.

References  
Satellite status (http://www.wmo.int/pages/prog/sat/satellitestatus.php) 
Global Space-based Inter-Calibration System (GSICS): (http://gsics.wmo.int )

_____________

DISCUSSION
1. Introduction

This document reports on the status of the space-based component of the Global Observing System (GOS) including:

· Operational geostationary satellites

· Operational low-Earth orbit (LEO) satellites

· Research and Development satellites and transition to operational status

· Global Space-based Intercalibration System (GSICS).

A regularly updated status information on geostationary, LEO and R&D satellites is available on the Space Programme website: http://www.wmo.int/pages/prog/sat/satellitestatus.php 
2. Operational geostationary satellites

2.1 Current status

Table 1 summarizes the status of the operational geostationary constellation in May 2012. 

	
	BASELINE
	ACTUAL (May 2012)

	AREA
	Operators
	Nominal
Location
	Operators
	Location
	Spacecraft

	Americas
& East Pacific
	USA 
USA
	135° W
75° W
	USA 
USA
	135° W
75° W
60°W
	GOES-15
GOES-13  
GOES-12   

	Europe 
& Africa
	EUMETSAT
	0°
	EUMETSAT
	0°
9.5°E
	Meteosat-9
Meteosat-8 (rapid scan)

	Indian Ocean 
Asia &

West Pacific
	
Russian Fed.

China

Japan
	
76° E

105° E

140° E
	EUMETSAT
India

China
China

Rep. Korea
Japan
	57.5° 
74°

86.5°E

105°E

128.2°E
140/145°E
	Meteosat-7 
Kalpana

FY-2D

FY-2E

COMS-1
MTSAT-1R/MTSAT-2


Table 1: Operational geostationary constellation 

As can be seen in Table 1, the geostationary operational constellation is providing complete coverage, even exceeding the required baseline. In addition, several new satellites are on storage or in commissioning, including GOES-14, FY-2F, Electro-L1. The relocation of a GOES satellite at 60°W and of a Meteosat satellite over the Indian Ocean enables frequent coverage of South America and the Indian Ocean region respectively, thus alleviating the limitations of the GOES-East scanning pattern and of the limited availability of INSAT-3A data.  New launches are foreseen in the coming months: Meteosat-10  (scheduled on 19 June during ICT-IOS-7), INSAT-3D.
2.2 Transition to new generations of operational geostationary satellites 

Current plans for the coming decade open exciting opportunities for the user communities, thanks to considerably improved performances of geostationary missions, with the advent of new generations of spacecraft and instruments, as can be seen in Table 2 below.
	Planned first launch
	New GEO series
	Satellite operator
	Comments

	2014
	Himawari-8
	JMA, Japan
	MTSAT follow-on, including a 16-channel advanced imager

	2015
	FY-4 A
	CMA, China
	FY-2 follow-on, including an infrared hyperspectral sounder, a 12-channel imager and a lightning mapper

	2015
	GOES-R
	NOAA, USA
	GOES-N,O,P follow-on, including a 16-channel advanced imager, a lightning mapper, and a space weather payload

	2016
	Elektro-M1
	Roshydromet
Russian Fed.
	Elektro-L1,2 follow-on, including an infrared hyperspectral sounder, an advanced imager, a lightning mapper , and a space weather payload

	2016
	MTG-I1
	EUMETSAT
	Meteosat Third Generation (imaging series) including a 16-channel advanced imager and a lightning mapper

	2020
	MTG-S1
	EUMETSAT
	MSG follow-on (sounding series) including an infrared hyperspectral sounder and a UV/VIS/NIR spectrometer.


Table 2: New generations of operational geostationary satellites planned around 2015

2.3 Issues


The advent of these new generation satellites in a relatively short period of time will however pose particular challenges:  

· The start of every new generation always entails a certain level of risk, with the possibility of delays during the development and integration phases, or during the on-orbit commissioning. From a global perspective, there is higher risk when most of the operational satellite series are planned to transition to a new generation in the same time frame;

· These new missions will provide considerable amount of data of a new type, with new dissemination systems. Users need to anticipate these changes in terms of product development, receiving and processing systems, and operational schemes.

From the lessons learnt from previous transitions (GOES-GOES-next, MFG/MTG, GMS/MTSAT) a number of measures can be considered to facilitate readiness of the user community for such changes, for instance:

· Systematic information effort, with regularly updated details on the status of the new systems, the specifications of new data, and the plans for starting operations;

· Maintaining parallel operation of old and new generation for a sufficient period of time (as was done with Meteosat First and Second Generation operated in parallel)

· Maintaining parallel data dissemination in old and new protocols for a certain period of time  (as with VISSR and HRIT on MTSAT, and planned with E-GVAR and GRB for GOES-R);

· Encouraging data dissemination services independent from the spacecraft itself, in accordance with the recommended IGDDS approach (e.g. EUMETCast type), enabling the migration to new dissemination protocol and format to be planned and implemented in advance without being constrained by the transition schedule of the new spacecraft;
· Generation of proxy data sets simulating the future data in terms of both information content and formats;

· Anticipated development of products based on proxy datasets generated to simulate Sharing of experience and tools among user communities, with particular support to developing countries.

· Encouraging WMO Members to set up a project management to prepare the various aspects of their migration (budgetary provisions, product development, software, hardware, telecommunications, information and training);

Guidelines for user preparedness are being developed by the Expert Team on Satellite Utilization and Products (ET-SUP) and should be brought to the attention of satellite operators and WMO regional Associations.
3.  Operational Low-Earth orbit satellites

3.1 Status


The status of operational meteorological satellites in sun-synchronous Low-Earth orbit (LEO) is summarized in Figure 1, which shows the relative positions of the orbital planes of the satellites with respect to the sun’s direction. This diagram includes all meteorological LEO spacecraft that are currently available either as primary operational, or as secondary or back-up spacecraft, as well as the military DMSP satellites whose microwave data is available through NOAA.

                               
[image: image1]
Figure 1. Orbital planes of the currently available meteorological spacecraft on sun-synchronous orbit, represented over the Northern hemisphere (North Pole at the centre, Sun on the right side). 
Dark blue: Primary operational spacecraft (NOAA-19, Metop-A); Green: Secondary, back-up or pre-operational spacecraft (Suomi-NPP, FY-3A, FY-3B, NOAA-18, NOAA-16, FY-1D, NOAA-17, Meteor-M1); Brown: DMSP satellites.

It should be noted that many of the secondary satellites represented on Figure 1 are older spacecraft that provide useful complementary data, but are no longer fully functional. 

The most recent development is the launch by the United States of America of the new generation Suomi-NPP on 28 October 2011, which carries an advanced imagery and sounding package, and will soon become the primary operational afternoon spacecraft.  It is a precursor of the future JPSS series. Suomi-NPP has direct broadcast capability in X-Band. NOAA has made available a pre-processing software package called CSPP.
The FY-3A and FY-3B satellites are operated on am and pm orbit respectively, and have a L-band direct broadcast capability in AHRPT standard, and a X-band MPT service. CMA has made available a pre-processing software for FY-3 Level0/Level1 data.
Meteor-M1 is operating, with a direct broadcast capability in HRPT/LRPT standard, for imagery and infrared sounding only.
Metop-A will be joined – tentatively in July 2012 – by Metop-B on the same orbit with a phasing of 50 minutes. Metop-B should operate Direct Broadcast in HRPT worldwide, unlike Metop-A for which the direct broadcast was limited to certain regions for technical reasons.

3.2 Issues

In summary, primary imaging and sounding (infrared and microwave) missions are currently provided on morning and afternoon orbits, with the necessary redundancy. There is however a critical schedule regarding the transition from Suomi-NPP to JPSS-1 around 2016.

As concerns the early morning orbit, it is currently only covered by US military spacecraft of the DMSP programme which deliver microwave imager/sounder data redistributed by NOAA upon bilateral agreement. There is currently no visibility on the long-term follow-on of this programme.
4.  Research and Development satellites and Transition to an Operational Status

4.1 Status 


A number of R&D satellites are of interest for WMO programmes (See full list on the Satellite Status web page: http://www.wmo.int/pages/prog/sat/satellitestatus.php). 


Over the past 12 months, the following major events were recorded:

· SAC-D/Aquarius was launched on 10/06/2011 by Argentina in collaboration with the USA,

· Megha-Tropiques was launched on 12/10/2011 by India in collaboration with France,

· ENVISAT of the European Space Agency stopped operating on 8/04/2012 after 10 years,

· GCOM-W1 (Shizuku) was launched on 18 May 2012 by Japan.

4.2 Transition from Research to operations 

The following missions are well engaged in the transition towards an operational framework:

· Ocean surface altimetry is planned to reach an operational status with Jason-3 to be launched in 2013, Jason CS being considered for continuity of service, and GMES/Sentinel-3;

· Radio-Occultation Sounding (ROS) is well on track with the inclusion of ROS aboard operational series and the decision by the USA to prepare a follow-on to the COSMIC radio-occultation constellation;

· Ocean surface scatterometry is operational with Metop/ASCAT and is planned on FY-3E/SWMR, to be complemented by several R&D missions like Oceansat-2 and possibly GCOM-W2. Oceansat-2 scatterometer data are available in near-real time for operational use.
5. GSICS

5.1 Scope
The Global Space-based Inter-calibration system (GSICS) is an international effort to refine the calibration of Earth Observation instruments from weather and environmental satellites. It recognizes that the reliability of Earth Observation data for climate monitoring and operational applications requires accurate and consistent calibration among instruments of different satellites and programmes worldwide, over long periods of time, with traceability to common – and if possible absolute - references.

GSICS focuses on on-orbit instrument inter-calibration against space-based or ground-based common references, as part of a comprehensive strategy involving also: pre-launch SI traceable instrument characterization and calibration, on-orbit instrument performance monitoring, tying the measurements to absolute calibration standards, and enabling recalibration of archived data. 

GSICS develops common methodologies, operational procedures and tools that are implemented and shared by GSICS member agencies in order to deliver products in accordance with community agreed best practices and standards. These GSICS products include operational calibration corrections, monitoring results, and related scientific and technical documentation. All GSICS data and products are made freely available through a range of data servers accessible from the GSICS portal: http://gsics.wmo.int.
GSICS has been established in 2005 by WMO and the CGMS. It contributes to the integration of satellite data within the WMO Integrated Global Observing System (WIGOS) and within the Global Earth Observation System of Systems (GEOSS) of the Group on Earth Observations (GEO). It currently involves CMA, CNES, EUMETSAT, IMD, ISRO, JAXA, JMA, KMA, NASA, NIST, NOAA (leading the GSICS Coordination Centre), Roshydromet and USGS, with ESA participating as an Observer. Collaboration is maintained with the Committee on Earth Observation Satellites Working Group on Calibration and Validation (WGCV). 

5.2 Recent achievements

Initial GSICS activities have been focussed on intercalibration of geostationary infrared imagers using Low Earth Orbit hyperspectral infrared sounders (IASI, AIRS) as references. Corrections for GOES, Meteosat and MTSAT geostationary imagers are now routinely produced and are planned to be declared pre-operational in September 2012. Methodological development is now centered on the calibration of solar and Microwave channels. 

GSICS has implemented an on-line catalogue of the GSICS calibration products, providing easy navigation and links to all GSICS products and related documentation.  The catalogue and all data servers are accessible through the GSICS portal: http://gsics.wmo.int.
_____________
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