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	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 transition to operational status

· 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 evolving to a preoperational status, and activities are now expanding to the Visible and Microwave spectra.
  


ACTION PROPOSED


The ICT is invited to take note of the information provided and comment on the issues raised. 

References  

Status of GEO, LEO and R&D Satellites (http://www.wmo.int/pages/prog/sat/Satellites.html )
Global Space-based Inter-Calibration System (GSICS): (http://gsics.wmo.int )
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STATUS OF THE SPACE-BASED COMPONENT OF THE GOS
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).

It is recalled that comprehensive and regularly updated status information on geostationary, LEO and R&D satellites is available on the Space Programme website at following URL:

http://www.wmo.int/pages/prog/sat/Satellites.html 

2. Operational geostationary satellites

2.1 Current status

Table 1 summarizes the status of the operational geostationary constellation in June 2010. 
	
	BASELINE
	ACTUAL (June 2010)

	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-11
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

Japan
	57.5° 

74°

86.5°E

105°E

140°E
	Meteosat-7 

Kalpana

FY-2D

FY-2E

MTSAT-1R


Table 1: Operational geostationary constellation 


China, EUMETSAT, JAPAN and the USA have firm plans for follow-on satellites. Taking into account the recent relocation of GOES-12 at 60°W by NOAA to provide regular coverage of South America, the geostationary coverage is complete. 


Furthermore, the Republic of Korea, the Russian Federation and India, are planning to launch respectively the following satellites in 2010:

· COMS-1  (June 2010, depending on launcher availability)

· Elektro-L 1 (December 2010)

· INSAT-3D  (December 2010)
These satellites will also contribute to the GOS provided that their data is made available in near-real time and that information is widely distributed on how to access this data.


In the light of the current status and plans, the geostationary configuration appears to be fairly robust for the years to come.
2.2 Transition to new generations of operational geostationary satellites 


Current plans for the coming decade open exciting opportunities for the weather and climate user communities, thanks to:

· Considerably improved performances for the continuation of currently operational missions, with the advent of new generations of spacecraft and instruments, as can be seen in Table 2 below;

· New missions that will expand the range of parameters to be measured. A remaining challenge is however to ensure a sustainable framework to provide a long-term continuity of these missions, as required for climate monitoring. 
	Planned year
	New Operational 
Spacecraft Series
	Comments

	2014
	Himawari-8
	MTSAT Follow-on including advanced imager

	2014
	FY-4 O
	FY-2 Follow-on  (Optical series) with advanced imager

	2015
	GOES-R
	GOES- N,O,P Follow-on with advanced imager

	2016
	Elektro-M1
	Elektro-L1,2 Follow-on

	2016
	MTG-I1
	MSG Follow-on (Imaging series) with advanced imager


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


While bearing in mind that the planning of new missions is always subject to some evolution, attention must be raised on the concentration of these changes in a relatively short period of time, and the associated risks.  
· The start of every new generation always entails a certain level of risk; therefore, from a global perspective, the risk is high for the GOS when most of the operational satellite series are planned to transition to a new generation at the same time;

· These new missions will provide considerable amount of new types of data, that users need to anticipate in terms of product development, processing systems and operational schemes;

· These new missions may also require that the users plan and implement new data access equipment.


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 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)
· Maintaining parallel data dissemination in old and new format for a certain period of time  (as with VISSR and HRIT on MTSAT, and planned with E-GVAR and GRB for GOES-R);
· Data dissemination capability independent from the spacecraft itself, in accordance with the recommended IGDDS approach (e.g. EUMETCast type), in such a way that the migration to new dissemination protocol and format can be planned and implemented without being affected by delays on the new spacecraft 
· 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);
It is suggested to investigate the need and possibility of such actions, involving appropriate partnership among the Satellite Operators, CGMS, the Expert Team on Satellite Utilization and Products (ET-SUP), the Commission for Basic Systems (CBS), and WMO Regional Associations.

3.  Operational Low-Earth orbit satellites


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.png]



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, FY-3A); Green: Secondary, back-up or pre-operational spacecraft (NOAA-18, NOAA-16, FY-1D, NOAA-17, Meteor-M1); Brown: DMSP satellites.

Figure 1 gives the impression of a dense coverage, this is due, however, to older secondary spacecraft that provide useful complementary data, but are no longer 100% functional. 
After NOAA-19, the afternoon orbit will entirely rely on new generation satellites with NPP, Meteor-M2, and FY-3B. 
· The use of FY-3A data has been reported to be very positive by some NWP users, the spacecraft has a L-band direct broadcast capability in AHRPT standard, and a X-band MPT service, however there is still limited awareness of the user community on practical details for direct readout data access;

· Meteor-M1 is currently in commissioning phase and the preliminary feedback is very positive; the spacecraft has a L-band direct broadcast capability in HRPT/LRPT standard, however, the global user community is still in a lack of information on practical details for direct readout data access;

· NPP will have direct broadcast capability with HRD in X-Band, unlike NOAA-19/HRPT, METOP/AHRPT, FY-3A/AHRPT, Meteor-M/HRPT that are in L-Band.

In summary, continuity of the primary imaging and sounding (infrared and microwave) missions is currently provided, however the situation must be monitored carefully, in particular for the afternoon orbits that will soon rely fully on new generation satellites. There is a need to inform the user community on how to access direct readout data from these new satellites, in particular FY-3 and Meteor-M. This latter point was stressed by the user community at the seventeenth International TOVS Scientific Conference (ITSC-17, Monterey, CA, 14-20 April 2010).

Furthermore, for the medium-term, there is still no precise information on the new plans of the USA for the afternoon and early morning orbits following the restructuring of the NPOESS programme that was announced in February 2010 and should provide follow-on to the NPP and DMSP missions respectively.
4.  Research and Development satellites and Transition to an Operational Status
Among the many Research and Development (R&D) missions that contribute to the GOS in addition to the traditional operational meteorological missions, several are either in a process of transition to operations, or good candidates for such a transition from R&D to operational status. It is recalled that the Vision for the GOS in 2025 foresees that a number of space-based missions that have been performed so far on a R&D basis should, by 2025 have evolved to operational status. Table 3 below summarizes these missions. 
	Heritage 
From Operational Missions
	GEO:  imager, hyperspectral IR sounder, lightning

Sun-synchronous (am, pm, early morning):
Imager,  IR hyperspectral sounder, MW sounder 

	Missions 
Transitioning from R&D to 
Operational 
Status
	Ocean surface topography constellation

Radio-Occultation Sounding constellation

Ocean Surface Wind constellation

Earth Radiation Budget  (incl. GEO)

Atmospheric Composition  (incl. GEO) Space Weather
	Global Precipitation constellation

Ocean colour and vegetation imaging

Dual-angle view IR imagery

Synthetic Aperture Radar

Land Surface Imaging



	Operational Pathfinders and Demonstrators
	VIS/IR imagers in HEO (e.g. PCW and Arktica)

Doppler wind LIDAR, Low-frequency MW

GEO MW

GEO High-resolution narrow-band imagers

Gravimetric sensors


Table 3. Summary of the space-based missions in the Vision for the GOS in 2025.

For the following missions, there has been good progress towards an operational framework:

· Ocean surface altimetry is planned to reach an operational status with Jason-3 and GMES/Sentinel-3, complemented by research missions;

· Radio-Occultation Sounding is well on track with the inclusion of ROS aboard several operational series and the recent decision of NOAA to prepare a COSMIC follow-on;

· Ocean surface scatterometry is in progress, with Metop/ASCAT and FY-3E/SWMR, and several R&D missions like Oceansat-2, HY-2A, and possibly GCOM-W2. Oceansat-2 scatterometer data will be available in near-real time for operational use;

· Atmospheric chemistry is starting to be addressed in an operational framework with FY-3D/E/F, MTG/Sentinel 4, EPS-SG/Sentinel 5;

· Earth Radiation Budget is also starting to be addressed operationally, with ERM-SIM on FY-3A/C/E and CERES on NPP and possible follow-on.
· Some space environment monitoring missions have been flying on operational spacecraft for many years, although these missions have not  been coordinated by WMO so far.

On the other hand there is still no firm plan to evolve the following missions towards an operational framework:

· Global Precipitation: TRMM data are regularly used and highly beneficial to operational users, TRMM operation was extended, GPM is being prepared but there is unfortunately no follow-on planned to the GPM mission for the time being;

· Ocean colour: missions are in the formulating stage.

As concerns operational pathfinders and demonstrators, the following is noted:

· Wind profile by lidar: ADM/Aeolus demonstration is planned by ESA, and preoperational use is prepared by NWP community. Further preparation is needed before defining an operational follow-on, which would require dedicated platforms on specific orbit;

· Soil Moisture/Ocean salinity: several demonstration missions are engaged or planned. Further preparation is needed before defining an operational follow-on;

· Highly Elliptical Orbit (HEO): the planned missions by Canada and Russian Federation should demonstrate the benefit of HEO to a number of applications including meteorology, climate and environment monitoring.


These elements should be taken into account in the Implementation Plan for the GOS.

5. GSICS

GSICS aims at improving the calibration of satellite instruments, performing inter-calibration among concurrent or consecutive instruments measuring similar entities, providing traceability to reference instruments and absolute references if possible, monitoring instruments and accounting for anomalies of discrepancies observed with a view to solve them. 
GSICS is recognized as a Pilot Project for WIGOS. The GSICS initiative currently involves CMA, CNES, EUMETSAT, ISRO, JMA, KMA, NASA, NIST and NOAA (leading the GSICS Coordination Centre), with JAXA participating as an Observer; collaboration is maintained with the Committee on Earth Observation Satellites Working Group on Calibration and Validation (WGCV). 
GSICS is developing a community-agreed methodology, common procedures and tools, and shares all calibration data and products. Initial focus has been on infrared imagers using hyperspectral infrared sounders (IASI, AIRS) as references, and corrections for all geostationary imagers are now routinely produced. Work is now extending to Visible and Microwave instruments. 
At its eighth session held on 29-30 April 2010, the GSICS Executive Panel has defined the following priority actions for the current year:

(a) GSICS Correction for Infrared Channels:

· Complete the validation and acceptance of the GEO-to-LEO correction product, in accordance with the GSICS Product Acceptance Procedure

· Review the methodology for LEO-to-LEO GSICS correction 

· Report on JAXA/GOSAT and IASI comparisons

(b) GSICS Correction for Heritage Instruments 

· Review the methodology for LEO-to-LEO heritage instruments (AVHRR, MSU, HIRS)

(c) GSICS Correction for Visible Channels

· Focus collaborative scientific activities on refining Visible channel correction methodology

(d) Microwave activities

· Continued collaboration with GPM intercalibration team towards joint procedures

(e) Infrastructure and methodology

· Commissioning the export of the SADE database of reference sites of CNES

· IASI/AIRS traceability report

· Guide for Estimation of Uncertainty in GSICS intercomparisons

· Unified web monitoring system for GSICS GEO-to-LEO Infrared Correction

· Implement a user registration system

(f) Expanding Membership and Partnership
· Seek involvement of Roshydromet

· Continue collaboration with CEOS WGCV
· Continue collaboration with SCOPE-CM

(g) User Feedback
· Seek feedback from beta users

· A second GSICS Users’ Workshop will be convened in September 2010.

For more technical information, see: “http://gsics.wmo.int”.
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