RA II/CM-WIS&GTS/Doc. 2.4(1), p. 2

	WORLD METEOROLOGICAL ORGANIZATION

__________________

REGIONAL ASSOCIATION II

 IMPLEMENTATION - CO-ORDINATION MEETING ON THE WIS AND GTS IN RA II

KHABAROVSK,  10 –12  SEPTEMBER 2007
	
	RA II/CM-WIS&GTS/Doc. 2.4(1)
(27.VIII.2007)

    ______

ITEM:  2.4 (and 4)
Original:  ENGLISH


REGIONAL METEOROLOGICAL TELECOMMUNICATION NETWORK (RMTN)
Other Telecommunication Systems and Services

Regional Requirements for the Integrated Global Data Dissemination System (IGDDS)
(Submitted by the Secretariat)
	SUMMARY AND PURPOSE OF DOCUMENT

The document introduces the subject of regional data requirements in the context of the Integrated Global Data Dissemination System (IGDDS) and highlights the possible role of the WMO Regional Associations in contributing to these requirements.



ACTION PROPOSED


The meeting is invited to consider the status of the IGDDS activities and, in particular, to take note of the approach to gather regional requirements. The meeting is further invited to respond to the request for input to the requirement definition process.
_______________

Appendix:
IGDDS-IG-1, Document 5, Identification of Regional Data Requirements
REGIONAL REQUIREMENTS FOR THE INTEGRATED GLOBAL DATA DISSEMINATION SYSTEM (IGDDS)

Background

1.
The Integrated Global Data Dissemination System (IGDDS) is an initiative that considers as a single system-of-systems the various data dissemination systems operated by meteorological satellite operators. These include Advanced Dissemination Methods (ADM) – which use commercial satellites to broadcast meteorological satellite data using DVB-S technology – as well as other means such as other GTS components (point-to-point circuits) and the Internet.
2.
The IGDDS involves not only the broadcast of satellite data and products that originate from the satellite agency operating the ADM but also from the exchange of data and products between agencies in order that the broadest possible data content reaches the widest possible audience.

3.
The IGDDS is evolving as an important component of the WMO WIS and its implementation will be fully in line with WIS standards and practices.

4.
In order to progress from concept to reality an IGDDS Implementation Group (IGDDS-IG) has been established. The IGDDS-IG met for its first session in Geneva in July 2007. The Final Report from that meeting is available for reference at:


http://www.wmo.int/pages/prog/sat/documents/IGDDS-IG-1FinalReport.pdf
Recommendations of the IGDDS-IG
5.
The IGDDS-IG have generated an Implementation Plan in which the following four priority action areas have been identified:

· Establishing data requirements for each regional DVB-S service;

· Quasi-global dissemination coverage on a sustainable basis;

· Identification of suitable data exchange mechanisms for transferring data between regions;

· Provision of appropriate user support arrangements.

6.
Regarding the establishing of data requirements the group emphasized the need for a formal set of requirements for regional data dissemination, since the current WMO requirement for satellite data access is only expressed in terms of availability of direct receiving stations for each WMO Member. The importance of reviewing this basis being underlined by the changes that have taken place in recent years, including:
· The increased role of multi-purpose retransmission systems in comparison with direct dissemination;

· The availability of more sophisticated instruments requiring distribution of high-level products generated by dedicated processing centres rather than direct dissemination of raw data.
7.
The group focussed its deliberations on regional requirements around a specific document which is included herewith as the Appendix.  

8.
The document includes a Standard Product Inventory to be used as a “first guess” for detailing user requirements for satellite data and products dissemination in each Region, as requested by Action A1 of the IGDDS Implementation Plan. 
9.
The document was considered from an operator’s point of view by the IGDDS-IG which noted that administrative boundaries between WMO Regions were not necessarily corresponding with the footprint of DVB-S systems.

10.
For reference the footprints of the current DVB-S systems are shown in Figure 1. Note, however, that the coverage of the Americas will soon be enhanced by the introduction of a system currently under preparation by NOAA and also that the Russian MITRA system is also under consideration as a possible further component of the IGDDS.
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Figure 1.  Footprints of current DVB-S systems
11.
The IGDDS-IG advised that requirements be discussed within WMO Regional bodies bearing in mind the context of these footprints but not constrained by them. For refining these requirements, the IGDDS-IG suggested:
· To involve WMO Regional Associations, through the Working Group on Planning and Implementation of the World Weather Watch (WG-PIW) and their Rapporteurs on Satellite Matters;

· To interact with the two informal satellite data exchange forums (North America<>Europe and APSDEU);

· To take advantage of existing sub-regional mechanisms, if relevant.

12.
Regional requirements, addressing regional or global data, shall then be taken into account when determining the data content of dissemination systems available within the Regions or for planning the evolution of such systems.

Conclusion

13.
The ICM on the WIS and GTS in RA II is invited to consider the subject of regional requirements for the IGDDS and to report their conclusions via their Rapporteur on Satellite Matters.
______________
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Item  5

	IDENTIFICATION OF REGIONAL DATA REQUIREMENTS


1.
INTRODUCTION

The purpose of this paper is to propose a Standard Product Inventory which will be used as a “first guess” for starting the detailing of user requirements for satellite data and products dissemination in each Region, as requested by Action A1 of the IGDDS Implementation Plan. 

2.
BACKGROUND

The IGDDS Implementation Plan (IP) includes the following Action and Sub-actions on data requirements:

A1: Consolidating Data Requirements

· A1.1 
Determine initial data content and formats for regional dissemination

· A1.2 
Establish a Rolling Review of Requirements mechanism for adapting the content to future needs

· A1.3 
Establish data volume for future years

The Commission for Basic Systems at its 12th session (Geneva, 2000) recalled the goal that every WMO Member shall have at least one receiver for geostationary satellite data and one for polar-orbiting satellite data. At that time, the underlying concept was that WMO Members would primarily access satellite data and products through direct readout systems dedicated to either GEO (generally for only one of the five geostationary spacecraft) or LEO (generally for one of the polar-orbiting series only) satellites. 

This 2000 goal should be now re-visited since advanced dissemination methods are not dedicated to specific meteorological satellites and allow the use of a single user receiving system to access data from multiple satellites as well as to derived products and non-satellite data and products. It is thus proposed to translate the 2000 goal into a requirement expressed in terms of data and products, rather than receiving systems. The requirement could be best satisfied either by direct readout or by DVB-S or by the GTS or the Internet, depending on the specific conditions and telecommunications infrastructure of each Region.

Furthermore, the 2000 goal was based on operational practices relying upon use of regional visible, infrared and water vapour imagery, and of wind vectors and vertical profiles of temperature and humidity. Since 2000, global applications have developed and require data from satellites over different locations. The benefit of using R&D satellite data has also been recognized, involving the use of a large variety of instruments.

Reviewing the dissemination needs for data and products and anticipating their evolution are wide issues that go beyond the scope of the IGDDS project. It touches the whole WMO Space Programme strategy for enhancing satellite data use. For example, data from hyperspectral instruments, radio-occultation sounders, sea-level altimetry or scatterometers cannot be directly handled like basic imagery data; they require dedicated processing software with ancillary data, adequate computing power and advanced operational capabilities and knowledge. Data dissemination requirements should also be considered in light of the possible distribution of local processing software versus centralized processing. Furthermore, with the expected implementation of Regional Satellite Specialized Centres (RSSC) emphasis may shift towards the dissemination of high-level products from the RSSC catalogue, rather than on lower level data that would mainly be used at the RSSC itself.  

This paradigm shift would reinforce the need for enhanced user information indicating what products are available, what their scientific basis is, how they are validated and quality-controlled, and how users can access them. While valuable effort has been already made by several satellite operators to develop product catalogues, work remains to be done to harmonize and unify the access to such catalogues and related metadata, also involving the information from all relevant RSSC and other product development centres.  Generally speaking, the implementation of coordinated on-line catalogues is also an important task identified within the WMO Information System (WIS) project and, beyond, within the Group on Earth Observation (GEO) Global Earth Observation System of Systems (GEOSS) through the concept of a GEO portal.

The whole strategy for enhancing satellite data utilization also benefits from seeking user feedback and user expectations through regular enquiries (e.g. Questionnaire on availability and use of satellite data and products).









Fig.1: Dissemination requirements issues in the context of WMO Space Programme activities

In this context, the detailed objectives of IGDDS Task A1 are:

· to support the definition of initial requirements for satellite data and products

· to set up a mechanism ensuring their refinement and further update for every WMO Region

· to set up a mechanism to ensure that these requirements are taken into account when reviewing the dissemination content by GTS, DVB-S and other means.

These mechanisms should ultimately be part of a wider scheme of Rolling Review of Requirements for the whole WIS framework, i.e. not limited to satellite data and products.
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The data requirements cannot be determined in absolute terms, but depend on the meteorological and climatological context of each region (e.g. possibility of tropical cyclones), the operational context of NMHSs in the region (e.g. advanced NWP centres), the extension of meteorological applications (e.g. to aeronautics, agriculture, fishery), the available data sources (satellites covering the Region), and the expected telecommunications infrastructure (bandwidth).  This is the reason why a standard product inventory can be used as a starting point but needs to be refined and tuned to the particular circumstances of each Region.  

The standard product inventory should provide a first guess of:

· a “nominal data set” that would include either regional or global data from relevant satellite instruments and derived products needed for current and planned applications within the region;

· a “priority data set” that would be a subset of the nominal one, to be considered as a “threshold requirement” to be satisfied with the highest priority if limited telecommunications infrastructure impose limitations on the overall volume of disseminated data; it is assumed that this priority set includes a subset of imagery channels as well as core derived meteorological products from the relevant operational satellites covering the Region. 



The “nominal data set” should not be seen as a limitation since there would be benefit in disseminating even more data and products than just the nominal data set. However, as the number of space-based instruments from operational and R&D satellites increases, the satellite products on offer become virtually unlimited but this may not have the same relevance for all WMO Members in a given region. 

The “nominal data set” should thus be considered as a guideline for planning purpose and for defining dissemination priorities at a regional scale, with the understanding that access to further data beyond the nominal dataset could be organized on a case-by case basis by interested parties. The nominal data set would also be used as a benchmark for measuring the achievements of IGDDS objectives.

It is expected that each Regional Association (RA) will establish a mechanism to refine this standard inventory to determine its regional data requirements.  The requirements shall then be submitted to the respective RA Working Group on Implementation of the WWW and to the operators of IGDDS infrastructure components for inclusion in the dissemination programmes. In case of bandwidth limitations preventing satisfaction of all the requirements, priorities would need to be set in consultation between DVB-S or GTS components providers and representatives of the regional users.

4.
GENERIC REQUIREMENTS

The first guess of satellite data requirements is summarized in the Tables 1 and 2 below, where requirements have been only expressed in a generic way.  At this stage, it is a draft submitted for review.

5.
REGIONAL REQUIREMENTS

Regional requirements shall be developed starting from the basis of the generic requirements above, with refinements taking into account:

· the priority needs deriving from the regional meteorological, climatological and socio-economic context of each specific region;

· the current operational practices within the region and their expected evolution; 

· the availability of space-based observation capabilities relevant to the region (for geostationary observations)

· the availability of RSSCs or other facilities delivering products of regional interest.

6.
BANDWIDTH IMPLICATIONS

Once the regional requirements have been established, the product size order of magnitude shall be roughly estimated  (bearing in mind that the size can vary by an order of magnitude if the resolution is changed, and is affected by compression, type of encoding, etc) together with the expected repeat cycle, in order to document the expected impact of the products in terms of bit rates on the overall dissemination infrastructure, and thus provide a basic information allowing the assignment of priorities.

It is understood that the precise determination of product characteristics and bit rate impact will be useful at a later stage, when the entities operating dissemination capabilities will finalize the dissemination programmes in consultation with their user representatives.

In this context, the following general information, based on EUMETCast experience, may be of benefit when estimating the regional dissemination bandwidth implications:

· each product/data set can vary in size depending upon the time of sensing and, for bandwidth estimation purposes, the maximum size is normally assumed;

· the timeliness and priority of products/data sets need to be taken into account, possibly using a simulation, to establish peaks in bandwidth usage (which may require an increase in bandwidth if the effects of the peaks are unacceptable from a user perspective);

· some bandwidth margin is usually reserved for the dissemination of trial products (which are not yet part of the operational dissemination baseline);

· the typical size of a SEVIRI Level 1.5 image product is around 14.5Mbytes per channel (channels 1 to 11 – excluding the HRV channel) and the typical size of the AVHRR Image product is around 1 Gbyte per orbit (all channels);

· for the various EUMETCast services, the allocated bandwidths, as of June 2007, were:

· EUMETCast Europe: 12.2 Mbps (of which 1.5 Mbps is allocated to DWD);

· EUMETCast Africa: 1.8 Mbps;

· EUMETCast Americas: 1.4 Mbps.

The dissemination schedules corresponding to these services are available at …

www.eumetsat.int/home/main/access_to_data/delivery_mechanisms.

Table 1: Generic dissemination requirements for satellite data (up to level 1) 

	Type of data
 and source
	Nominal requirement
	Threshold requirement

	
	Type of data
	Timeliness
	Type of data
	Timeliness

	GEO imagery 
over the Region
	All operational GEO imagery data covering the region, full spatial and temporal resolution, including rapid scan when available (1)
	
	1 GEO, 5 channels

every 30 minutes,

with back-up possibility 
	

	GEO sounding channels over the Region
	All GEO level 1b sounding data covering the region, full spatial and temporal resolution, including rapid scan when available

(GTS or DVB)
	
	 (2)
	

	GEO lightning data over Region, when available
	All GEO lightning data

(GTS or DVB)
	
	1 GEO Lighting data

(GTS or DVB)
	

	GEO other instruments when available
	Other relevant GEO instruments when available
	
	
	

	GEO imagery elsewhere
	5-channel GEO imagery from all GEO satellites
	
	Full GEO coverage
2 channels  VIS-IR
	

	Operational LEO 
VIS-IR imagery
	Full VIS-IR imagery from 
all operational LEO
	
	5-channel imagery from 2 operational LEO
	

	Local operational LEO sounding data
	Local sounder data from 
operational LEO 
(only direct readout)
	
	(2)
	

	Regional operational 
LEO sounding
(classic/advanced)
	RARS level 1c sounding from all operational LEO
(GTS or DVB)
	
	(2)
	

	Global operational 
LEO sounding (classic/advanced)
	Global level 1c sounding from all operational LEO

(GTS)
	
	(2)
	

	LEO MW Imagery (operat)
	All MW imagery
	
	----------
	

	Other LEO data from operational or preoperational instruments
	Sun/Earth radiation
UV, O3
Advanced VIS-IR-MW imagery
	
	----------
	

	Scatterometer
	(2)
	
	(2)
	

	Radio-occultation sounding


	(2)
	
	(2)
	

	Ocean surface altimetry
	(2)
	
	(2)
	

	R&D instrument data
	(2)
	
	(2)
	


(1): Access all GEO data is helpful, even when coverage is overlapping, for back-up purposes 

(2): No requirement for level 1 data.  Higher level products are required. See Table 2.

Table 2: Generic dissemination requirements for derived products
	Product 
Categories
	Baseline 
requirement
	Threshold requirement
	Comment
(Ref to user enquiries)

	Wind vectors (from GEO)
	Global coverage
	Regional coverage
	

	Wind vectors (polar)
	Polar regions
	
	

	Sea surface winds
	Global coverage
	Regional coverage
	

	Sounding T,U  (radiom)
	Global coverage
	Regional coverage
	

	Sounding T,U (ROS)
	Global coverage
	Regional coverage
	

	Cloud analysis
	Global coverage
	Regional coverage
	

	Stability index
	Global coverage
	Regional coverage
	

	Total Precipitable Water
	Global coverage
	Regional coverage
	

	Precipitation
	Global coverage
	Regional coverage
	

	SST
	Global coverage
	Regional coverage
	

	Wind-waves
	Global coverage
	Regional coverage
	

	Sea level
	Global coverage
	Regional coverage
	

	Solar and Earth radiation
	Global coverage
	Regional coverage
	

	Albedo
	Global coverage
	Regional coverage
	(continents)

	Fire detection
	Global coverage
	Regional coverage
	(continents)

	Ice and snow extent
	Global coverage
	Regional coverage
	

	Vegetation index
	Global coverage
	Regional coverage
	(continents)

	Oceanic chlorophyll 
	Global coverage
	Regional coverage
	

	Volcanic ash
	Global coverage
	Regional coverage
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	NWP  and other products  (2)

	DCP data
	
	
	

	NWP output  (specify)
	
	
	

	
	
	
	

	
	
	
	


(*)  Non-satellite data and products are not within the scope of IGDDS, they are mentioned here for memory since they need to be identified as well when sharing telecommunications capabilities with satellite data and products. 
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