(Draft) CBS GUIDELINE
FOR ENSURING USER READINESS FOR NEW GENERATION SATELLITES

Noting:

(1) The essential importance of data from geostationary and low-earth orbiting satellites for operational activities of WMO Members; 

(2) The planned introduction of several new generation geostationary satellite series by operators in the 2014-2018 timeframe, affecting all WMO Regions;

(3) The experience of extensive user preparedness projects undertaken by different satellite operators, e.g. the NOAA Proving Ground programme for GOES-R and JPSS missions, or the Prepare the Use of MSG in Africa (PUMA) project of EUMETSAT in RA I for Meteosat Second Generation;
(4) The Manual on GOS stipulating that, “for smooth transition to new satellite capabilities, provisions should be made for appropriate preparation of the users through training, and plans to upgrade receiving equipment and processing software”
; 
(5)  That the provisions of the Manual on the GOS are applicable to all satellite operators contributing to the Global Observing System;
Considering that optimal utilization of new operational satellite systems should be assured and the risk of disruption for operational users be mitigated;

The CBS recommends that:

All WMO Members and satellite operators assist users in preparing them for the use of new generation of operational satellites, through the following activities:

(1) Establishing and maintaining a dialogue between providers of the new generation satellites and prospective users, and raising awareness of new capabilities through user conferences, workshops and test beds;
(2) Maintaining portals for updated information on development status of the new systems, instrument and data format specifications, and technical documentation;
(3) Advancing user training, including the development of training material and training events, through the satellite provider–training centre partnerships established in the WMO-CGMS Virtual Laboratory, and other established mechanisms such as COMET, MetEd, and EUMETrain;
(4) Development of learning and decision-support tools, demonstrating the added value of new products;

(5) Provision of proxy data sets, tools, and products;

(6) Indication of the maturity status of products (operational, development, experimental);

(7) Guidance on the specification or upgrade of receiving hardware, 
(8) Planning a parallel dissemination in old and new dissemination formats or protocols, 

(9) Planning an appropriate overlap period between the operation of current and new satellites to allow intercomparison and validation of products, smooth migration of operational applications and downstream service delivery,

(10) Consider using multi-mission dissemination systems to allow for flexibility in accommodating new data streams, without the technical, financial, and schedule constraints related to setting up a receiving facility specific to the new satellite system,
(11) Establishment by the NMHSs of a project focussed on the introduction of new satellite data streams into its operations, development of a user readiness plan (initiate user readiness programme ~5 years prior to launch), and nomination of focal points of responsibility; 
(12) Supporting user community-building through collaborative mechanisms, such as monthly online briefings and social media.
_______________

Annex to the CBS Guideline for Ensuring User Readiness for New Generation Satellites
BACKGROUND INFORMATION 
1. Scope

This Guideline is intended to ensure the readiness of satellite data and product users for taking advantage of the new generation of satellites planned for operation in the coming decades, in consistency with the Vision for the Global Observing System (GOS). In particular, in the timeframe 2014-2017, the introduction of a series of new generation geostationary satellites, such as by NOAA/NASA, JMA, CMA, KMA and EUMETSAT, will lead to a drastic increase in spectral, spatial and time resolution of data, affecting all WMO Regions. A smooth transition to the use of these new capabilities as soon as they are operational requires planning for adequate data reception technology, processing and analysis tools, and user training. Such planning measures are essential to continue, and strengthen, satellite-based information services for the societal benefit of WMO Members.
2. Why plan for user readiness and training?

When the US NOAA launched the Second Generation Geostationary Orbit Environmental Satellite (GOES) series were launched starting in 1994, the satellites became operational, but weather forecasters lagged in receiving all of the imagery in the office and were not adequately trained on image interpretation. Lessons drawn from this experience have led to improved user preparation for later generations of GOES satellites, for example through regular user conferences, which improved user awareness, fostered community-building, and spurred training activities. In support of the GOES-R series to be launched in 2015, a comprehensive “Proving Ground” programme has been in place since 2008 to ensure that the benefits of the GOES-R system be realized by operational centres, forecasters and research institutes as soon as the satellite is launched and operational. 

The Prepare the Use of MSG in Africa (PUMA) project and its successor activities demonstrated benefits of EUMETSAT Meteosat Second Generation (MSG) data for users in RA I, and allowed for the successful transition from the First Generation of METEOSAT to MSG. This project included awareness raising, survey of potential applications and socio-economic impact, fund raising, the installation of data reception and processing infrastructure, and training to forecasters. The first Meteosat Third Generation (MTG) satellite, due for launch in 2018, is in the planning stage and NMHSs, scientific institutions and experts are involved in defining future mission products and other aspects of the ground segment, including training. All lessons learned in the transition to MSG can only enhance the training and use of MTG data.

JMA plans to launch Himawari-8 and -9, the follow-on geostationary satellites to MTSAT-2, in 2014 and 2016 respectively, with imager payload similar to the GOES-R series. JMA are providing proxy data simulating imagery from these satellites for preparing their uptake by the user community. CMA is planning to launch its new generation FY-4A satellite in 2015, with the first geostationary hyperspectral sensor. With KMA (GEO-KOMPSAT) also embarking on the preparation of new generation geostationary satellites within this decade, the need to prepare users of these satellites in RA II and RA V well in advance is a very important issue.

3. Key Issues for Ensuring User Readiness

On the user side, whether specialized or less specialized one using only products, it is anticipated that in the near future important changes will be needed in hardware, software and people specialization. Several changes can be planned ahead of time, for example for the new generation of polar-orbiting satellite systems, direct readout may require using X-band to be able to deliver large amount of data; new data storage and processing capability will be required, as well as new generation  software for novel applications combining multiple channels, and specialized visualization systems properly dimensioned to deal with image sizes, number of channels and high temporal resolution.

3.1. Satellite Data Reception Systems

The data rate available from new satellite generations will evolve from less than one Mbps to several tens of Mbps, consequently the system will need more powerful data processing and require new data storage devices. Direct readout users will need to change reception station systems and the processing chain. Furthermore, in order to exploit the range of expected new products with increased resolution, product users will also need to upgrade their systems to the level necessary to handle this expanded data source. This has also an impact on telecommunications networks and bandwidths, and planning is therefore required on which data and products shall be retransmitted on which networks, taking into account the requirements of each regional user community. In each region and for each user community, sufficient preparation to new reception systems shall be foreseen. Satellite providers should consider using advanced, multi-mission dissemination systems, such as EUMETCast, CMACast or GEONETCast, as a risk reduction measure to secure the dissemination of at least a subset of new data without imposing to the user to set up right away a dedicated, complex and expensive receiving facility at the time of the launch of the new satellite, and to ensure maximum user uptake. 
3.2. Processing Systems and Software

Pre-processing software should be made available as freeware by satellite operators, facilitating and reducing users’ investments in the new system and allow earlier uptake. Software tools for data analysis, integration and visualization also may need to be upgraded. Such software resources should be documented and listed in the WMO Space Programme Software and Data Access Guide developed under the guidance of ET-SUP.

Satellite providers should make available proxy datasets, simulating the instrument output of the new generation satellite, in time in order for users to test the adequacy and readiness of their processing environment. 
The development of specific open source software for satellite data assimilation is encouraged (see Fourth WMO Workshop on the Impact of Various Observing Systems on NWP, for a discussion about the impact of instruments in NWP models, 2008)
3.3. Product Generation and Validation

There is a need to concentrate financial, technical and human resources to develop, process and validate products that are more and more complex and require increasing expertise and processing capabilities. The users relying only on derived products will need detailed, transparent information on these products (e.g., through proxy data and metadata) to evaluate their fitness for purpose in advance of satellite system operation, in order to be able to use them with confidence. International science groups, such as the International Working Groups for Winds, TOVS, Precipitation and Radio Occultation, have a key role in providing guidance on these issues. 

For data assimilation, guidance should be given to select, in the case of hyperspectral sounding, the most appropriate channels for assimilation for a specific synoptic and region. Also, for this category of data, formats should follow WMO/international standards. Data/products delivered should contain metadata following the WMO core metadata profile developed by the WIS and internationally agreed formats recognized by WMO (BUFR, NetCDF, HDF). New formats such as geotiff, well adapted to Geographical Information Systems, should be analyzed ahead of time in consultation with the user community and appropriate WMO expert teams. 
Major new products should be listed and properly documented in satellite operators’ catalogues and linked to the WMO Satellite Product Access Guide to facilitate their access and use by WMO Members.
3.4. User Awareness and Training

The WMO CBS Expert Team on Satellite Utilization and Products (ET-SUP) recommended at its sixth session in December 2011 that “all satellite operators include comprehensive training programmes into the mission statements, for user preparation and capacity building pre- and post-launch. The concept for a generalized satellite proving ground should be developed. (Rec.6.19).” 

From the users point of view, particularly the less specialized one or product-only users, new satellite products will be most useful if users have sufficient knowledge and understanding of the satellite, data reception, data processing, the physical basis of the products, and their specific use, the data quality and limitations, and the tools to use and process the data. There is a hierarchy of training ranging from data reception to product awareness, the more complex training involving the satellite algorithm developers. User training should be provided, as appropriate, through the satellite provider–training centre partnerships established in the WMO-CGMS Virtual Laboratory, and using other established mechanisms such as COMET, MetEd, and EUMETrain.

__________________________

� Manual on the GOS, Part IV: Space-based Subsystem , updated version submitted to CBS for adoption.





