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EXECUTIVE SUMMARY

This document provides a summary of the currently identified WIS user requirements, together with the proposed process for their further elaboration and implementation.

Requirements are summarised in sixteen areas (CAS, IPY, CHy, JCOMM, CAeM, TCP, PWS, DRR, CIMO, CCI, CAgM, WCRP, GCOS, GEO, ETR and SAT) and have been extracted from a number of sources (e.g. responses to questionnaires, ICG-WIS meeting reports, documentation, presentations and interviews). It is anticipated that these requirements will be regularly updated as further, more detailed, information becomes available. 

The proposed process for maintaining and implementing WIS User requirements has drawn inspiration from the Rolling Review of Requirements process that is defined within the Manual of the Global Observing System.

The implementation of this proposed process would require the formation of a new Expert Team on WIS User Requirements. It is recommended that this team be established and managed by the Inter-Commission Coordination Group on WIS (ICG-WIS).

Authority of this Document

This document is the outcome of task 5.3.2.2 of the WIS Implementation Plan and expands on the summary provided in WIS Project Plan Appendix B. Once approved by ICG-WIS, this document will prescribe the WIS Rolling Review of Requirements process and the baseline, consolidated view of user requirements.

1 Introduction

1.1 Background

Background information concerning the context, vision, goals and development framework for WIS can be found in the relevant applicable and reference documents {i.e. [AD.1] and [RD.1]}. 

1.2 Purpose and Scope

The purpose of this document is to provide a summary of the currently identified WIS user requirements, together with the proposed process for their further elaboration and implementation.

For the purposes of this document, the term “Requirement” is understood as a statement of user needs, and does not pre-judge any subsequent decision on whether or how to address the needs.

1.3 Applicable and Reference Documents

1.3.1 Applicable Documents

[AD.1]:
WIS Project Plan (available at ftp://ftp.wmo.int/Documents/wis)

1.3.2 Reference Documents

[RD.1]:
WIS Compliance Specifications of GISC, DCPC and NC (available at ftp://ftp.wmo.int/Documents/wis)

[RD.2]:
WIS Functional Description  - to be written.

[RD.3]:
ICG on WIS – Meeting Report, Reading, 4-7 Sept 2007 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.4]:
ICG on WIS – Meeting Report, Beijing, 5-8 Sept 2006 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.5]:
ICG on WIS – Meeting Report, Boulder, 24-27 Oct 2005 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.6]:
ICG on (F)WIS – Meeting Report, Geneva, 12-15 Jan 2005 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.7]:
ITT on FWIS – Meeting Report, Geneva, 22-27 Sept 2004 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.8]:
ITT on FWIS – Meeting Report, Kuala Lumpur, 20-24 Oct 2003 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.9]:
ITT on FWIS – Meeting Report, Johannesburg, 23-27 Sept 2002 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.10]: ITT on FWIS – Meeting Report, Langen, 25-29 June 2001 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.11]: ITT on FWIS – Meeting Report, Monterey, 28 Aug-1 Sept 2000 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.12]: ITT on FWIS – Meeting Report, Melbourne, 1-5 November 1999 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

[RD.13]: Services Orientated Architecture Concepts Applied to Specific WMO Systems, presented to ICG-WIS Sept 2007 (available at www.wmo.ch/pages/prog/www/WIS-Web/MeetingsReports.html)

1.4 Outline of this Document

This document consists of 5 main sections:

Section 1:
this introduction;

Section 2:
describes the proposed process for gathering, maintaining and implementing WIS user requirements;

Section 3:
contains a summary of the identified WIS user requirements;

Section 4:
provides a high-level analysis of the available WIS user requirements;

Section 5:
summarises the next steps.

2 Process for Gathering, Maintaining and Implementing User Requirements

The most recent description of the WIS concept has been presented and discussed at the Technical Conference on WIS which was held from 6 - 8 November 2006 before the session of CBS. Cg.-XV and EC-LVIII have reconfirmed the need for WIS as a common WMO infrastructure to serve the scientific and technical programmes in which WMO is engaged, and encouraged Members and all programme bodies, together with the Secretariat, to implement WIS as a high priority action.
The proposed overall lifecycle for the requirements and their path to implementation is illustrated in figure 1. As can be seen from figure 1, the user requirements process is divided into 2 phases:

-
Requirements Assessment;
-
Rolling Review of Requirements.

2.1 Requirements Assessment Phase

2.1.1 Objective

The objective of the Requirements Assessment Phase is to bring together the available information on WIS user requirements in a structured manner.

The information sources for this activity will typically be:

-
responses to questionnaires;

-
meeting reports, presentations and other technical documents.

The output of this activity will be a user requirements document, together with an associated database of user requirements. 

It is anticipated that the WIS Project Office would take the lead in this phase, and would be supported by the relevant WMO programmes.

Depending on the context, such a database of user requirements could be at the level of classes of data and products, or at the level of individual products and data. In the latter case, the information contents could typically consist of:

a)
Input data or product characteristics, including:

-
identifier

-
originator


-
collection point

-
preferred input mechanism (possibly selected from a standard menu)

-
volume

-
frequency

-
format

-
…
b)
Data or product dissemination requirements (output), including:

-
entities to which the data or product should be delivered 

-
required timeliness (maximum time between availability of data/product to WIS, and its delivery to users)


-
preferred delivery mechanism (possibly selected from a standard menu)
-
criticality of data/product (selected from a standard menu and reflecting the significance of the applications that make use of the data/product)

-
…
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It is anticipated that the same basic database would support both the Requirements Assessment Phase and the Rolling Review of Requirements Phase, and would therefore need to be meaningful to both WIS Users and Implementers. A possible high-level structure for the contents of such a database is given in figure 2.

	Input Data or Product Characteristics (as specified by Users) 
	Data or Product Access and Dissemination Requirements (as specified by Users) 
	Implementation Approach (describes how the user requirements in the previous 2 columns are, or could be, fulfilled by the WIS) 



Figure 2: Possible Database of User Requirements and Implementation Approach

2.1.2 Current Status of the User Requirements Consolidation Phase
Understanding the information management and exchange requirements of all stakeholders in WIS through user consultation has been a core task in WIS since its inception. So far the user requirements are still rather fragmented including those recorded in the working documents and presentations made to each Inter-Commission Task Team on the Future WMO Information System (ITT-FWIS 1999 to 2005), and subsequently the Inter Commission Coordination Group on WIS (ICG-WIS) that first met in 2005. These inputs have largely come through Technical Commission representatives that have participated in these meetings.

Questionnaires

Complementing the expertise of the ITT-WIS and ICG-WIS, have been three questionnaires. One in 2004 that was sent to the Presidents and Vice-Presidents of the Technical Commissions, one in 2006 that was sent to all Members and one in 2007 that was first completed by programme representatives within the WMO Secretariat and is presently being reviewed by the wider Programme communities and Regional Associations. The 2004 and 2007 questionnaires were similar and sought feedback on what the Technical Commissions present and future needs. The 2006 questionnaire mostly addressed the role that Members were likely to play in WIS. 

The 2007 Questionnaire is provided for information in Appendix A. The questions contained in this 2007 Questionnaire are meant to trigger statements of requirements for WIS services by the participating WMO programmes as an essential input into the design and implementation of WIS. This questionnaire paraphrases, to some extent, the questionnaire sent to the presidents and vice-presidents of Technical Commissions circulated in March 2004 (and recognises the fact that only three responses had been received from the Presidents and some of the statements given need to be updated in the light of recent developments).

This questionnaire is also directed at the experts of programmes not represented by a Technical Commission and other potential partners in the WIS project, and also aims to make use of the expertise available in the relevant units and offices of the Secretariat. It was distributed to 16 entities in July 2007 (CAS, IPY, CHy, JCOMM, CAeM, TCP, PWS, DRR, CIMO, CCI, CAgM, WCRP, GCOS, GEO, ETR and SAT).

The full responses to the 2007 questionnaire are available at ftp://ftp.wmo.int/Documents/wis.

Also, to support the WIS implementation, the relationship between the 2007 questionnaire and the WIS architecture has been analysed and a description of how the expected questionnaire responses are likely to affect the WIS functional and physical architectures is contained in Appendix B for information. 

This information is intended to put into an architectural context the information received in response to the questionnaire.

Based on the results of the 2007 questionnaire, working documents and presentations, an overall summary table of the requirements is included in section 3. In view of the embryonic nature of some of the requirements, this section should be viewed as a precursor to the user requirements database, which will be populated as, and when, a more complete view of the requirements becomes available.

2.2 Rolling Review of Requirements (WIS/RRR) Phase

A specific Rolling Review of Requirements process has yet to be decided on for WIS. However, the possible main components of such a process are outlined in the following sections.

2.2.1 General Objective

The main objective of the WIS/RRR is to secure the structured participation of all WIS partners in an on-going review process to ensure that WIS becomes a common infrastructure serving all programmes in a cost-effective and satisfactory manner. 

To secure this objective, the WIS/RRR process will also need to be accompanied by an effective communication strategy. One of the major problems experienced with the consolidation of user requirements has been the low response rate from the Technical Commissions themselves to the questionnaires. The approach of utilising the Secretariat staffs’ knowledge of Technical Commission requirements has increased the return rate. However, there is still a need to get from information from the Members.

2.2.2 Process

As illustrated in figure 1, the process starts with the completion of the Assessment of Requirements, and consists of a number of sequential activities that are designed to feed the implementation decision process:

-
Review of Requirements;

-
Determine Optimal Way to Meet User Requirements;

-
Consolidation of Views.

The main output of the review process is a Statement of Guidance (SoG) which is designed to provide the necessary information to support the decision process on the implementation of services that address the user requirements.

Review of Requirements

The purpose of the Review of Requirements activity is to regularly review, update, consolidate and endorse the available set of user requirements (from a user perspective).

It is proposed that this activity is implemented by an Expert Team which has a mandate to represent the various WIS users.

Initially, the input to the activity will be this User Requirements Document, together with any associated databases, generated as part of the Assessment of Requirements Phase. Thereafter, the main input to this activity will be the previously Consolidated and Endorsed User Requirements generated by this Expert Team, together with any proposed inputs/amendments proposed by individual Expert Team members.

The User Requirements will, in general, be expressed in a form that is technology-free and does not stipulate a particular implementation approach.

Determine Optimal Way to Meet User Requirements
The purpose of this activity will be to propose the best approach to fulfil the Consolidated and Endorsed User Requirements (stemming from the Review of Requirements) taking due account of the Statement of Guidance (see subsequent section on Consolidation of Views). 

This activity will be conducted on a regular basis and will be implemented by three groups/expert teams: WG-PIW, ET-OI and ET-CTS. The activity will be synchronised with the Review of Requirements (carried out by the new ET on WIS User Requirements).

It is recommended that the proposed approach for fulfilling all the user requirements is described in a database (see figure 2) with emphasis placed on meeting known user requirements, and paying due attention to evolving existing systems and practices. When populating this database, traceability should be maintained between individual user requirements and their proposed implementation approach.

One possible approach to support this activity could be the allocation of the user requirements within the framework of a standardised menu of delivery service types (a possible delivery service structure is provided in Appendix D).
Consolidation of Views

The purpose of this activity is to review the implementation recommendations of the 3 separate groups/expert teams (WG-PIW, ET-OI and ET-CTS) and to produce a consolidated set of implementation recommendations.

The output of this activity will be captured in an overall Statement of Guidance (SOG) which will provide guidance to Members in two areas:

-
the endorsed set of user requirements;

-
guidance/advice on options for the proposed implementation approach (also including possible future evolutions of WIS).

[see http://www.wmo.int/pages/prog/sat/Refdocuments.html for further information on Statements of Guidance in the context of the WMO Space Programme].

This Statement of Guidance will be written for Chief Information Officers and will be provided to PRs to facilitate their decision process on the implementation of WIS user requirements.

Also, in order to ensure alignment between the overall WIS architecture and current and future WIS requirements, this Statement of Guidance will also be made available to those entities responsible for the designation of GISCs and DCPCs. 

It is also proposed that this activity is implemented by a new Expert Team on WIS User Requirements, and that this team is established and managed by the Inter-Commission Coordination Group on WIS (ICG-WIS).

2.2.3 Current Status of the WIS Rolling Requirements Review
Activities on the WIS Rolling Review of Requirements await i) agreement on the WIS/RRR process and ii) the completion of the Assessment of Requirements Phase.

3 Summary of Requirements

This section summarises the information that has been provided in questionnaire responses, meeting reports {i.e. [RD.3] to [RD.12]}, presentations and other documents.

The information contained in this section is not intended to be exhaustive, and is a precursor to the user requirements database that will be generated when a more complete view of the user requirements becomes available.

3.1 CAS

Awaiting response – in the meantime some elements of the 2004 questionnaire have been incorporated as a placeholder.

3.1.1 Broad Requirements

Selected extracts from the 2004 CAS questionnaire response:

-
there is a need to add to the GTS and the WIS the real-time  atmospheric chemical observations (e.g. ozone, aerosols, reactive gases) that are needed for assimilation by forecast models;

-
data providers are members of the WMO/GAW programme (i.e. WMO Members and partners) that are making atmospheric composition measurements according to GAW measurement guidelines, data quality objectives and standard operating procedures;

-
data Users are: forecast modelling groups (generally, but not always, hosted by the NMHSs of WMO)  climate and ozone depletion researchers and scientific assessments;

-
At this stage the atmospheric measurement and forecast community are at the early stages of delivering and using real-time data on atmospheric composition for the purposes of evaluating the current state of the atmosphere, improved forecasts, air quality prediction and UV index forecasts. How the addition of chemical variables from ground-based, aircraft and satellites are added to WIS needs to be established;

-
Timeliness requirements for data exchange depends on the parameter. For instance for aerosol optical depth used for forecast models the timeliness requirements are:
-
up to 15 minutes: 
0%
- 
5 to 60 minutes: 
0%
- 
1 to 3 hours:

30%
- 
3 hours to one day:
50%
-
longer than one day:
50%

-
For data exchange the following mechanisms are used:

-
the WWW GTS:
0%
-
the Internet:

5%
-
other mechanisms:
delivery to one of four GAW World Data Centres within a few years of measurement

-
There is no routine dissemination of data or request/reply services.

-
Data formats vary depending on the GAW World Data Centre. There is no general format for real time ground based chemical composition data. All data are submitted and can be retrieved as comma (or tab)-separated ASCII files, consisting of timestamp (various notations) and data values. In some case, data flags can be provided.

-
Existing metadata standards either conform to NASA AMES, NARSTO, or consist of customized fields.  All metadata are essentially name/value pairs and are in plain ASCII.  The need for further harmonization (within GAW and with WMO metadata standard) has been recognized but there are no concrete plans yet. No extensions of the WMO metadata standard is currently envisioned.

-
At this stage the atmospheric measurement and forecast community are at the early stages of delivering and using real-time data on atmospheric composition for the purposes of evaluating the current state of the atmosphere, improved forecasts, air quality prediction and UV index forecasts.  Satellite information, because of the large associated volumes, is being dealt with by sophisticated systems that have some degree of standardization.
3.1.2 Information of Relevance for WIS Network Scope and Sizing

The volume varies depending on the constituent measured. For instance, for aerosol optical depth, we are looking at 90 ground based stations delivering a kilobyte of data hourly during cloud-free, daylight periods of solar zenith angle less than 70 degrees, and satellites or ground-based lidars delivering probably 10-50  times more than the ground based data. For ozone we expect comparable amounts.

3.2 CBS – WWW

WWW has been the principal driver behind the ongoing development of the GTS and associated data management practices. These needs have been a key consideration in the development of WIS. 

WWW’s leading role in WIS development has ensured WIS functionality is addressing present and future requirements of WWW.

3.2.1 Broad Requirements

WWW consists at present of three basic components, namely the Global Observations System (GOS), the Global Data Production and Forecast System (GDPFS) and the Global Telecommunication System (GTS). 

Recent changes driven by Congress’s requirement to move to Results Based Management is driving the integration of GOS with other observing programmes under the project WIGOS. 

Many of the other programmes rely on the WWW infrastructure to meet the basic needs of their own programmes and this is reflected in their particular responses. 

3.2.2 Information of Relevance for WIS Network Scope and Sizing

Although WWW has many performance metrics in place, volume/capacity handling is not one of them. 

These aspects are handled mainly under bilateral arrangements between Members and in particular between RTHs. A sample survey of RTHs reveals (see Appendix C) that a MTN RTH needs to manage of the order of 1 million messages a day, and that the core GTS traffic is of the order of 1 GB per day. 

In addition to this, there is a considerable number of files sent via the internet with the volume ranging from typically 50 to 100 GB per day at present. The growth rate in information has been largely via the internet, which typically is growing by about 30% per annum in downloads and 50% per annum in uploads. 

The recent ICG/WIS recommends volume information is included in the routine monitoring of WIS.

3.3 IPY

The data manager of IPY has worked closely with the WIS project office to ensure that IPY’s needs are reflected in WIS. To assist this process, IPY has provided a detailed document summarising their needs, which was complemented by a presentation from O. Godoy (IPY Data Management Coordinator) that had been prepared for the IPY Space Task Group meeting in Darmstadt, November 2007.

3.3.1 Broad Requirements

The high-level requirements contained in the IPY document are organised by domain/theme (Atmosphere, Ocean, Cryosphere, Hydrological Cycle, Terrestrial System, Satellite data and Social Processes) with the main features being:

- physical atmosphere parameters will be collected via the GTS;

- more traditional atmospheric chemistry data will be collected through the GAW network;

- physical ocean data is recommended to be disseminated in real-time and near real-time (possibly using the GTS and possibly with the support of JCOMM);

- non-physical ocean data is recommended to be disseminated in near real-time;

- biogeochemical ocean data should be available in delayed mode (1-2 years after collection for quality controlled data sets);

- snow cover data should be sent via the GTS;

- satellite data should reside at the providers’ premises and should be accessed through links from a central web-site.

The IPY also addresses social and economic issues which are quite different to the driving requirements behind WIS. These needs may need to be addressed through the development of appropriate search interfaces.

As IPY is already under way, and Part B of WIS is not yet in place, the current benefits of WIS to IPY relate mostly to the existing GTS and related data management practices. This is similar to previous major initiatives which have utilised WMO observation collection and information-sharing systems. However, one of the key requirements of IPY is to make the collected information available for many years to come. Part B of WIS could greatly facilitate this requirement so it is important to ensure that IPY can take part in the specification process for this WIS capability.

The IPY data policy requires that all IPY data, including operational data delivered in real time, are made full and freely available on the shortest possible timescale. There are some exceptions to this policy where the data involves human subjects, intellectual property of local and traditional knowledge, or if data release may cause harm. The IPY policy also requires that all data be accompanied by a full set of metadata that completely document and describe the data. Metadata must be in an internationally recognised standard format to an appropriate catalogue or registry standard (eg ISO19115/ISO19139). Other standards include THREDDS format which can be mapped to the WMO profile of ISO19115.

3.3.2 Information of Relevance for WIS Network Scope and Sizing

Quantitative sizing information is not currently available.


3.4 CHy

Currently, there is limited hydrological data and/or information transferred between member countries of WMO. The main hydrology related "information" systems in operation within WMO are largely hard copy based in the form of Technical Regulations, the Guide to Hydrological Practices and Technical and Operational Hydrology Reports. Computer based information systems include INFOHYDRO (Excel Spreadsheet) which provides information on the agencies that collect hydrological data and their networks and the Hydrological Operational Multipurpose System (HOMS) (limited information can be accessed via the Internet) which provides access to technology, software, guidelines and manuals. 

Plans are in place to increase access to information sources such as the above using the Internet. Future requirements for the movement of hydrological information will include data transferred under Resolution 25 of the 13th WMO Congress (1999), the Exchange of Hydrological Data and Products, and data to be transferred within the World Hydrological Cycle Observing System (WHYCOS). Also, consideration should be given to improving the methods of transfer of hydrological data into and out of the Global Runoff Data Centre (GRDC). In this regard, a methodology for moving hydrological data in (near) real time into the GRDC to assist in the provision of global hydrological products should also be considered.

The GTS is being proposed for use in the collection of hydrological data within the WHYCOS projects. However, alternative, less expensive and more accessible methods for product and data delivery are being used and need to be further considered in order for users (including hydrological services) to gain effective and efficient use of the data collected.

One of the main issues with hydrological data is that it tends to be focussed on river basins and local catchment areas rather than on a global dimension, so that the majority of data is not shared beyond local stakeholders and the framework of bilateral agreements. Also, many Members rely on close collaboration with non-WMO related organisations such as water and energy companies, who assign a high commercial value to the data. Many such cases have very strict usage data policies and organisational relationships can be quite fragile. Even so, the data management practices within WIS are of potential use for hydrology, especially if adherence to the strict data policies on access to metadata, data and products can be assured.

3.4.1 Broad Requirements

- the majority of hydrological data remains in national data repositories and is not available for global exchange;

- the Global Data Runoff Centre (GDRC) operates under the auspices of WMO and receives selected data from NHSs;

- there are no push services (handled by the Secretariat) to production centres, however NHSs participating in WHYCOS push data to the regional project centres (via radio, telephone and satellite (GTS));

- “Pull” DAR services are limited to GRDC, INFOHYDRO and WHYCOS projects generally via the Internet

- no consolidated metadata catalogue is available (distributed catalogues in WORD, EXCEL, ACCESS, etc);

- a variety of formats are used for the real-time exchange of information - GSM-based standards, CRIB, CRX, XML  and others (BUFR);

- data collection (especially rainfall) practices can be quite different to meteorological practices increasing the need for users of the data to have good metadata that describes such methods;

- many NHS hold and publish data that is also available from the data custodians. The management of access to third party data and usage restrictions is an important issue that needs to be managed within the framework of WIS.

3.4.2 Information of Relevance for WIS Network Scope and Sizing

Current: Little information is exchanged at a global level (compared to meteorological data) - somewhat more information is expected to be exchanged in delayed mode (this is not yet quantified).

Future (5-10 years): satellite-based hydrological observations could become more prevalent with consequent impacts on data volumes.

3.5 JCOMM and IODE

The oceanographic and marine community’s communication needs have many synergies with the current WWW communication system and many data flows make use of this system. There are differences in requirements from the atmospheric community in that the marine community also manage as well physical, biological and chemical data.

The questionnaire response illustrates the envisaged recursive use of WIS (i.e. collection of observations and delivery to Production Centres followed by the distribution of products (e.g. bulletins, charts) derived from the observations)

3.5.1 Broad Requirements

Main features of the questionnaire response:

- comprehensive definition of observations, their volume and required delivery service (real-time, near real-time and delayed mode)

- raw data from ocean observing stations is predominantly collected via satellite collection systems (e.g. DCP, Inmarsat, Argos…etc)

- GTS is used for routing observations to Production Centres (for the last leg). The route followed before reaching the GTS (i.e. before the NHMS places the data on the GTS) depends on the observation type

- a range of centres provide DAR access to information (observations, Data and Products). These Centres do not necessarily provide catalogues in a standard form (e.g. compliant with ISO 19115)

- the communication mechanisms used for DAR are the Internet and Inmarsat.

- a variety of formats are in use: GTS formats (BUFR, CREX, BUOY, BATHY, TESAC, WAVEOB, SHIP, TEMP SHIP, TRACKOB, GRIB), specific implementations of NetCDF, XML…

3.5.2 Information of Relevance for WIS Network Scope and Sizing

Sizing information is presented in relation to a 2010 Target (upper limit) which results in an estimated data volume of around 3000 Gbytes per year (the bulk being navigational charts 5500000 x 500 kB - which need to be disseminated in real-time).

3.6 CAeM

World Weather Watch (WWW) has been a fundamental part of aeronautical meteorology and will continue to be so. NWP models operated as a part of the WWW have had a profound impact on aviation, particularly international aviation. A special aspect of aviation-related data and services is that they are largely provided on a cost recovery basis and, as such, are an extremely important part of the functions of many NMHS. The management of the related data and product collection services is closely coordinated between WMO and ICAO, including technical regulations and practices. 
3.6.1 Broad Requirements 

- WWW observational data is required for WAFS to produce SIGWx and by Regional Tropical Cyclone and Volcano Centres to produce advisories

- collection mechanisms include: national telecom links, AFTN, radio/telex links, internet and commercial links

- data is “pushed” to users using the AFTN, GTS, SITA, SADIS and ISDS

- “request/reply” access is provided to the OPMET databanks via AFTN, GTS, SADIS/ISDS and Internet 

- nearly all data is exchanged in real-time

- climatological data is provided on request

- main formats currently used are ASCII, (TAC), CREX, BUFR and GRIB/GRIB2

- ICAO take the position that all products and information created for aviation services pass on ICAO networks. Even so Members, providing aviation services, still rely heavily on the integrated components that provide the basic services underlying the aviation services. To this end, it is acknowledged that aviation services form a major component of Members’ activity and special attention needs to be given to the interface between WIS and industry systems and of the user requirements of the industry

3.6.2 Information of Relevance for WIS Network Scope and Sizing

There will continue to be increasing volumes of real time data available especially from automated systems, e.g. AMDAR. There will also be increased demand for meteorological products, e.g. higher resolution NWP data, to service aeronautical meteorology. Information systems of the future need to allow for this. It must also be remembered that, while data needs to flow globally, data gathered locally needs to be available locally for use by local meteorologists.

Current: WAFS 40MB/day, OPMET 5MB/day (figures could double if XML used widely)

Future (5-10 years): increase of ~10-20MB/day

3.7 TCP

The TCP program is like many specialist programmes within WMO in that it is a focal point for a particular element of the broader WWW and service delivery. It also links with the research programme.

Addressing one of the high impact natural disaster elements of weather, this area is critically dependant on the ability of WIS to be able to collect the relevant information and to distribute products, especially warnings, from the programme.

3.7.1 Broad Requirements

Awaiting response

3.7.2 Information of Relevance for WIS Network Scope and Sizing

Awaiting response 

More capacity is likely to be required in the future for real-time communications - with the key drivers being the increased use of ensemble forecasts and remotely-sensed data (such as satellites and radar) for the improved modelling of cyclone movement. 

Also, there is likely to be an increasing use of graphics and GIS compatible formats.

3.8 PWS

3.8.1 Broad Requirements

- all PWS product and data sources are through NHMSs (who act as data centres)

- nearly all PWS data, that is exchanged, is done so in real-time;

- no comprehensive list of information catalogues available

- use of XML format is on the increase for public weather products

3.8.2 Information of Relevance for WIS Network Scope and Sizing

Trend of increasing data volumes expected to continue (expected increase not quantified)

3.9 DRR

DRR is a crosscutting coordination programme. So its day-to-day needs are mostly addressed within the other programme responses. DRR will be a key consideration for the requirements for time-critical and operationally-critical services.

The fundamental needs to Plan, Prepare, Respond, Recover, and Review can be seen as being divided into Part A and Part B of WIS. Part A will support the Prepare, Respond and Recover stages and Part B will facilitate the Planning and Reviewing stages.

Broad Requirements

The DRR programme has initiated a project targeted at international humanitarian agencies to identify their requirements for data, forecast products and delivery mechanisms - the output of this project will be a report in June 2008. This section will be updated once this report becomes available.
3.9.1 Information of Relevance for WIS Network Scope and Sizing

Awaits the availability of the report in June 2008.

3.10 CIMO

CIMO involvement is incorporated in the WIGOS components of WIS, however, some of the core components of WIS such as Vol A are also outputs or registries from the observations programme.

The Observations Programmes’ Rolling Review of Requirements (which is planned to be migrated into the WIGOS Rolling Review of Requirements) will be a key input into WIS requirements but the issues of volumes, timeliness and data sources remain to be addressed

3.10.1 Broad Requirements

Awaiting response.

Observation systems interact with WIS in a range of ways, often utilising WIS to move data between processing stages. New technologies, such as smart sensors, could benefit from WIS providing connectivity to each observation site or even instrument, and data processing point. However, new systems, such as sensor webs, are able to manage their own networks. Thus there will continue to be grey areas/overlaps between the end of the observation networks end and the start of WIS.

3.10.2 Information of Relevance for WIS Network Scope and Sizing

Incorporated in the WWW response – see section 3.2.
3.11 CCI (WCP)

Operational climate monitoring and prediction responsibilities at national meteorological centres and at multinational centres (e.g., DMCs) are rapidly growing in number and in operational commitments, in terms of the volume of data sets and products required and generated, and in requirements for increased capacity and flexibility in communication. 

3.11.1 Broad Requirements

- a range of data sources are identified in 3 categories (Global Data Archiving and Production Centres, Regional Climate Centres, National Entities

- a variety of data collection mechanisms are used: GTS (for real-time, near real-time and delayed mode), CD-ROM, paper, microfiche and microfilms (for historical data) satellite receiving stations for satellite data…

- the scope of “push” dissemination is limited to climate records (CLIMAT and CLIMAT TEMP messages) are sent via the GTS in real-time and delayed mode. For historical data, there is no global service. At regional and national level, dissemination of historical data is achieved through the handover of electronic media.

- some centres are identified that currently provide DAR services (e.g. NCDC and Hadley Centre)

- at the global and regional level, DAR services generally make use of the Internet 

- information formats currently used include ASCII, XML, GRIB, GRID, with a long-term tendency towards XML.


3.11.2 Information of Relevance for WIS Network Scope and Sizing

Quantitative sizing information is not currently available, although based on interaction with WCP it is clear that they utilise three main delivery mechanisms:

1. The internet is utilised in the delivery of most (small i.e. < 5MB) responses, especially in emails. Placing information on an ftp server for collection is a popular way of meeting deliveries up to the order size of 100MB.

2. Larger order sizes are usually transported via portable media such as CD, DVD or magnetic tape.

3. Other methods, including facsimile, hard copy publications, etc. Note that many hardcopy publications are also available as pdf

The size of many of these transfers is captured in the RTH survey on volume usage (see Appendix C).

3.12 CAgM

Information system requirements overlap many of those for other activities. Fundamental requirements include: 

- rapid and reliable availability of current observational data to support forecast/warning and public information services; 

- global NWP model information, to support forecast/warning services and for embedding regional and local models; 

- satellite data; 

- historical climate data and climate prediction information. 

The timeliness and delivery requirements range from immediate delivery, to less urgent routine transfer initiated by either the sender or recipient, to ad hoc access initiated by the recipient.

A number of specific requirements of agricultural meteorology may be described with respect to data collection, transmission and processing. Some specific data collection requirements include: station network density, representativeness and reporting program which adequately covers key agricultural sites and regions, including the collection of data which for many reasons does not currently reach the GTS; observation and collection of elements, additional to the regularly observed weather and climate elements, of interest to agriculture; and effective quality control, particularly with respect to the expanding use of AWS, including greater use of metadata. Some specific data transmission requirements include: more flexibility in real time reporting codes to allow inclusion of additional meteorological elements of interest to agriculture; standardised and stable reporting codes/formats to support multidisciplinary users in fields such as agronomic modelling and food security. Some specific data processing requirements include data integration for maximum utility of the diverse range of meteorological data types of interest to agriculture and data completeness to support applications, including derived data and synthetic data.

3.12.1 Broad Requirements

- main source of data and products are NHMSs - other sources include agricultural research centres and institutions, Universities, Remote Sensing Institutions, Ministries of Agriculture. These data sources also offer DAR services (predominantly using internet and mail)

- primary mechanism for accessing data from NHMSs is via the GTS

- in general standard weather elements are combined with agricultural observations to develop specific products

- dissemination is via a combination of mass media, internet, fax and hardcopy

- agricultural warnings (e.g. heavy rain, frost/freeze) need to be disseminated in real-time

- weekly to 10-day bulletins need to be timely (not quantified) and are published online via the wamis web site.

- Some of CAgM information is financially very sensitive and has strict release dates and associated security requirements (this is the same situation as that facing the water resources programme).

3.12.2 Information of Relevance for WIS Network Scope and Sizing

Awaiting response.

3.13 WCRP

Previous discussions with WCRP reveal that it utilises the underlying infrastructure of the WWW, and other programmes, to collect information utilised within this program. The reliance on remotely sensed data and the use of NWP for climate modelling make the WCRP a huge user of bandwidth. Current activities can be facilitated across the internet in many countries but not all, so portable electronic transport needs to be utilised.

A key initiative under WCRP will be the YOTC project presently in its planning stages. WCRP is working with the WIS project office to ensure that the YOTC planners can take advantage of Parts A and B of WIS. 


3.13.1 Broad Requirements

Awaiting response.

3.13.2 Information of Relevance for WIS Network Scope and Sizing

The use of NWP and remote sensing leads to very large volumes of information needing to be moved around. Current global climate models being shared are of the order of 6TB. These are expected to be increased by one or two orders of magnitude in the next round.
3.14 GCOS

3.14.1 Broad Requirements

- in terms of data sources GCOS relies on a large set of observation networks which are not, in general, dedicated to GCOS

- comprehensive set of observation sources were identified in the questionnaire response (together with the relationship to ECVs) - addressing the domains of Oceans, Atmosphere and Terrestrial

- no specific details were provided regarding collection mechanisms - “Very large variety of data collection and dissemination mechanisms, impossible to specify in general terms”

- a list of all international data centres and archives associated with GCOS have been provided (again organised per domain)

- a large number of information catalogues are available online - a list of current weblinks to data centres is available (at www.gosic.org)

- a variety of mechanisms used for dissemination GTS, on-demand delivery of storage media…

- a wide variety of formats used - BUFR, CLIMAT, CLIMAT TEMP, HDF, many self-defined formats, some of which follow ISO metadata standards

- most of the data required for GCOS purposes is not required in real-time or near real-time

3.14.2 Information of Relevance for WIS Network Scope and Sizing

Current: quantitative sizing information not currently available - “huge variety (of data) and very hard to estimate”

Future (5-10 years): In-situ, Airborne: stable or modest increase. Satellite: strong increase

3.15 GEO

As WIS is an exemplar component system in GEOSS, the main GEO requirements relate to the interoperability issues addressed in the GEOSS 10 year implementation plan. This relates to the interface requirements in WIS, especially the GISCs which will be accessible via the GEOSS Clearing House.,

3.15.1 Broad Requirements 

Many of the high-level requirements related to GEO are captured in the DAR components of the WIS technical specifications {see [RD.1]} which relate largely to the interfaces necessary to allow WMO systems to be interoperable with GEO systems. The relationship between GEOSS and WMO programme systems including WIS is described in detail in the paper on Services Orientated Architecture presented to the ICG-WIS in 2007 {see [RD.13]}.

3.15.2 Information of Relevance for WIS Network Scope and Sizing

The sizing information is difficult to assess at this time, and will be largely dependant on the level of information Members choose to make available externally via WIS. Initially the volumes will be those of the Resolution 25 and 40 data, but as this will provide a new capability, there is no information available on the likely demand. The nature of GEOSS means that, providing security issues can be managed, it will be an internet-based system. However, there may be cases where the information flow within WIS may be supplemented by links that are a part of the current GTS rather than the Internet.
Education and Training (ETR)

The involvement of ETR in WIS is twofold (as both a customer and a WIS service provider):

a)
Discovery, access and the retrieval of general training material relevant to the general ETR mandate, e.g. through:

· The provision of a registry for information & services related to a particular programme (e.g. online training packages, SAT Virtual Laboratory…);

· A framework for sharing of information;

· The potential to have ETR training DCPCs (e.g. COMET, MetEd, Ocean Teacher, …)  

All the above apply to discovering and sharing information & services within ETR as well as to other WMO programmes.
b)
Provision of WIS-specific training and raising the general awareness of WIS. To fulfil these functions, the WIS Project Office will need to supply the relevant documentation and tools to support the specific training activities in this area, which are expected to include the provision of assistance to Member States to:


-
help understand the governance and requirements for their own systems (that form part of WIS);


-
use the metadata entry tools and understand the metadata structure so that they can enter effective metadata;


-
understand how to use the WIS catalogue, and to take advantage of the various WIS services (including DAR).


This WIS-specific training could be incorporated within the training material of the various programmes.

3.15.3 Broad Requirements

Awaiting response.

As noted in the previous section, it is expected that Training will benefit from the new functionality of WIS.

3.15.4 Information of Relevance for WIS Network Scope and Sizing

Awaiting response.

Much of the training material that will be discovered through WIS will reside at the data centres and be available on the public Internet. It is expected that the metadata itself will only change slowly, and will be relatively small.

3.16 WMO Space Programme

The WMO Space Programme’s Integrated Global Data Dissemination System (IGDDS) is a component of WIS. The IGDDS data dissemination requirements in some regions are reasonably well-known (e.g. Regions I and VI) and in these regions the IGDDS dissemination infrastructure, and associated dissemination schedule, are thought to reflect these requirements. In other areas the requirements are less mature and the IGDDS infrastructure itself is still evolving.

However, within the WMO Space Programme actions are underway to consolidate the data requirements in all regions, and to try to make sure that these requirements are consistent with both the dissemination infrastructure capability and the actual dissemination schedules.

The focus of the IGDDS is on real-time dissemination and, for DAR aspects, the IGDDS will follow the guidelines emanating from the WIS project, and make use of appropriate infrastructure that has been developed to support such functionality.

In order to ensure consistency with the WIS framework, some pilot actions are underway in the areas of metadata and file-naming conventions. These actions are being monitored by the WMO Space Programme (within the framework of the IGDDS Implementation Group). It is anticipated that the metadata and filenaming compliance aspects will achieve partial implementation by mid-2008, and completion by the end of 2009.


Much of the space programme information that is passing through the RTH at present makes use of the internet and the satellite broadcast facilities. Data is also shared via bilateral links between members, some of which have become GTS links.
Much of the data volumes noted in the RTH survey (see Appendix C) relate to the Remotely Sensed data. The growth in environmental monitoring data is linked to the advances in technology, and the bandwidth available through satellite communications technology.

3.16.1 Broad Requirements

It is planned to have an initial set of IGDDS data requirements available in mid-2008, with an update at the end of 2008. Thereafter these requirements would be maintained through a routine rolling review process.

3.16.2 Information of Relevance for WIS Network Scope and Sizing

This information will be extracted from the IGDDS data requirements – see section 3.17.1. The data volumes associated with remotely-sensed data are very large, and where timeliness requirements are not demanding, some of this data could be carried by the GTS (filling some of the available bandwidth between peak loads and managed so as not to disrupt the delivery of time-critical and operationally-critical data). However, the Internet is expected to carry a significant portion of the IGDDS data that will need to pass on WIS (particularly for the cases where IGDDS satellite broadcast footprints do not provide adequate coverage – e.g. remote islands).

4 Analysis of Requirements

Based on the summary of the currently available user requirements contained in section 3, some tentative conclusions can be drawn concerning:

-
Functionality;

-
Scope and Sizing of the WIS Communications Network;

-
Information Catalogues.

4.1 Functionality

Although the questionnaire responses are not uniform in their level of detail, and some responses remain outstanding, from the information received so far, it would appear that the requirements expressed are generally consistent with the functional scope of WIS (to be described in [RD.2]). 

This tentative conclusion will need to be revisited as further information becomes available.

4.2 Implications for the Scope and Sizing of the WIS Communications Network

As can be seen from section 3, only limited information has been provided that is of relevance to the scope and sizing of the WIS communications network. So this is an area that needs further work.

Understandably, there is also a distinction between current requirements and trend information, with less tangible information being available in the latter category. Regarding GTS traffic, the “RTH Survey on Traffic Volumes” conducted in August 2007 provides useful data on current RTH volumes and their predicted evolution – see Appendix C for the detailed survey results. The results of this sample test for four RTHs on the MTN reveal that:

-
GTS incoming traffic, including duplication is between 1.8 and 4.5 GB/day;

-
GTS outgoing traffic (not including duplicates) is between 0.8 and  6.9GB/day;

-
between 0.5 and 1.5 million messages are handled;

-
an MSS is expected to handle between 500 to 2000 GTS files per day (excluding the RTH that is moving to a system involving a file-per-bulletin);

-
the variation in internet usage is huge;

-
the RTH download varies from 3 to 150GB per day, and the upload varies from 14 to 150GB per day;

-
other connectivity varies from 0.2 to 25 GB per day incoming, and 0.1 to 63 GB per day outgoing.

The expected growth rate for traffic volumes is between 30 to 50 percent per annum. 

With the limitations concerning detailed data requirements, there is a risk that the capacity of the WIS will not meet the requirements of the users. It is felt that this risk is mitigated by a number of considerations:

-
the scope of new requirements relating to time-critical and operationally-critical data is quite limited, with the Internet available for high volume data that is not time-critical or operationally-critical;

-
an evolutionary process is already partially in place for responding to WIS user requirements (see section 2);

-
based on recent analyses of the GTS network capacity (ICM-IMTN, Washington, 27-29 November 2007) it has been noted that there is some spare capacity within the current GTS network which could be made available to carry additional non time-critical data (with the employment of the normal management mechanisms to ensure that the delivery of time-critical and operational-critical data is not compromised).

4.3 Information Catalogues

A number of distributed (sometimes unlinked) information catalogues are available, and their format is, in general, not standardised.

Some users have indicated that there is a need to restrict access to certain data (e.g. IPY) and, although not explicitly expressed in the user requirements in section 3, it is also understood from discussions in the ICG-WIS that there will be a need to be able to restrict access to selected metadata as well.

5 Next Steps

In order to further develop the WIS user requirements, the following steps remain to be completed:

1)
Fill gaps in user requirements, including inputs from RAs;  

2)
Obtain feedback from users on the user requirements expressed in section 3 of this document;

3)
Embed user requirements within a database (see section 2.1);

3)
Obtain approval for the WIS/RRR process and the establishment of additional mechanisms as appropriate (see section 2.2 of this document);

5)
Implement WIS/RRR process.

The planning for these next steps is reflected in [AD.1].

APPENDIX A – QUESTIONNAIRE - distributed in July 2007

Questions:

1. Data collection and Information management functions

a. Please identify programme specific data sources

b. What are the mechanisms for the collection and compilation of data sets?

2. Information dissemination function (push)

a. Please describe the flow of programme-specific data to production centres

b. And users of special data sets and products created under your programme.

c. Identify users outside the programme community, e.g. other programmes

d. individual subscribers to the reception of programme data and products, etc.

3. Information Discovery, Access and Retrieval  (DAR) services (pull) 

a. Please identify programme data centres (DCPC) offering access to their data and products on request/reply basis

b. Please specify what information catalogues are available, noting if they are online, and languages they are available in

c. Please specify the mechanisms and communication channels used

d. Please indicate which regular subscriber services are offered

e. DAR will initially be an internal function of WIS, with some external access to metadata. The capability will exist to also make DAR available to external users. Do you have any specific requirements, user groups or issues with opening DAR to external users (ie public access via internet)? 

4. Information formats (WMO, Other international standard, programme specific)

a. Please specify which standard formats are used for the programme data.

b. Please specify which standard formats expected to be needed for future programme information.

5. Information volumes estimated and timeframes for routine exchange

a. Please provide estimates of the programme data volumes for

i. regular global, regional, sub-regional dissemination

ii. identify the time frames for data exchange (real-time, near r-t, delayed mode)

b. Please provide estimates of trends in the above volumes over next 5 to 10 years.

6. Programme data centres and production centres (DCPC)

a. Please identify programme-specific DCPCs outside the WMO structures which are potential participants in WIS

b. Please provide an estimate of priorities for the above centres coming into WIS and likely time lines

7. Programme users (internal and external)

a. Please identify existing and potential users of WIS under your programme.

8. Programme Development

a. Please indicate expected programme developments relevant to WIS within the next 2 year, 2-5 year and 5-10 year period with regard to 

i. programme-specific data sources

ii. programme data centres and their products

iii. information exchange and information management requirements

APPENDIX B – Impact of Questionnaire Responses on WIS Architecture 

The following table relates the various sections of the questionnaire (see Appendix A) to the WIS architecture (i.e. it describes how the expected questionnaire responses are likely to affect the WIS functional and physical architectures).

	Questionnaire Section
	Description
	Architectural Implications

	
	
	Impact on Functional Architecture (as reflected in the WIS functional model - see [RD.1])
	Impact on Physical Architecture

	1.
	Data Collection and Information Management Functions
	
	

	1.a
	Identification of programme-specific data sources
	None – qualifies the scope of input I1 on Node A11
	Communications links and processing need to be sized to accommodate input sources (and corresponding outputs)

	1.b
	Mechanisms for the collection and compilation of data sets
	None
	Describes the data transport mechanisms that are used to deliver input I1 to function A111 (on Node A11) in the functional architecture 

	2.
	Information Dissemination Functions (push)
	
	

	2.a
	Flow of programme-specific data to production centres
	None – required information flows embedded in the functional architecture
	Describes the required information circulation I1 to O1 on Node A0 that needs to be supported by the physical architecture

	2.b
	Identification of Users of special data sets and products created under the programme
	None
	Describes the user community for outputs O1, O3 and O4 on Node A11 – does not affect the functional architecture, but affects the physical architecture which needs to serve this user community

	2.c
	Identification of Users outside the programme community
	None
	Describes the user community for outputs O1, O3 and O4 on Node A11 – does not affect the functional architecture, but affects the physical architecture which needs to serve this user community

	2.d
	Individual Subscribers to the reception of programme data and products
	None – required subscription functionality already embedded in the functional architecture
	Defines the size/scope of the subscription dataflow (function A4 to A3 and the resulting output from function A5 on Node A0)

	3.
	Information Discovery, Access and Retrieval (DAR) Services (Pull)
	
	

	3.a
	Identification of DCPCs offering access to their data and products on a request/reply basis
	
	Does not directly affect the functional architecture (but relates to centres providing information in response to “ad hoc” requests – see function A5 on Node A0) – affects the physical architecture

	3.b
	Availability of information catalogues
	None
	Relates to the availability of catalogue information (metadata) to enable function A3 on node A0 to function correctly – does not directly impact the functional architecture – more of an issue that affects the initial set-up and subsequent maintenance

	3.c
	Data transport mechanisms used
	None
	Describes the physical mechanisms used to receive “ad hoc” requests and deliver data – see function A5 on node A0

	3.d
	Availability of regular subscriber services
	None – required functionality is embedded in the model
	Affects the physical sizing of the subscription service

Since the questionnaire was written, subscription services are now only interpreted in the context of “Push” services (rather than DAR)

	3.e
	Issues associated with opening DAR to external users (i.e. public access via internet)
	Relates to the content of the “Applicable Data Policy” – see control on function A4 (node A0) – content may have an impact on the functional scope of A4
	None

	4.
	Information Formats
	
	

	4.a
	Standard formats currently used for programme data
	None - Describes the format of input information I2 on node A0, the metadata content associated with A3 on node A0 and the delivered information from A5 on node A0.
	None anticipated

	4.b
	Anticipated use of standard formats (future)
	None - describes the anticipated evolution format of input information I2 on node A0, the metadata content associated with A3 on node A0 and the delivered information from A5 on node A0.
	None anticipated

	5.
	Estimated Information Volumes and Timeliness Requirements for Routine Exchange
	
	

	5.a.i)
	Estimates of current programme data volumes 
	None 
	Sizes the pipelines for the inputs (11 and I2) and output O1 on node A0

	5.a.ii)
	Associated timeliness requirements for programme data
	Defines the underlying delivery service structure which affects the physical implementation of function A5 on node A0 and will affect the future decomposition of A5 (which needs to be consistent with the service delivery structure)
	Service delivery structure will affect the physical implementation  - terms RT, NRT and delayed mode need to be characterised (see JMR)

	5.b
	Estimated trends in programme data volumes
	None
	Information for planning the physical evolution of WIS

	6.
	Programme DCPCs
	
	

	6.a
	Identification of programme-specific DCPCs outside of WMO structures and potential participants in WIS
	None
	Information that affects the physical implementation

	6.b
	Priorities for DCPCs (identified in 6.a) for joining WIS
	None
	Information that affects the physical implementation

	7.
	Programme Users (internal and external)
	
	

	7.a
	Identification of existing and potential users of WIS under your programme
	None
	Describes the user community for outputs O1, O3 and O4 on Node A11 – does not affect the functional architecture, but affects the physical architecture which needs to serve this user community

	8.
	Programme Development
	
	

	8.a
	Expected programme developments of relevance to WIS
	None
	Information for planning the physical evolution of WIS


APPENDIX C - Results of RTH Survey (1 August 2007)

The results of the RTH survey (involving 4 RTHs) are summarised in table 1 of this Appendix. The figures were extracted from the RTH Message Switching System and Network logs for 1st August 2007 to report on the number and volumes of GTS messages and files switched during the 24-hour period. 

The RTHs were also asked to provide the volumes for their Internet and other non-GTS circuits. 

Other questions included estimates of growth rates likely in overall traffic volume in the next five years and an estimate of cost-per-megabyte of their systems. 

The figures returned varied considerably between the four centres. 

A few aspects to be noted:

-
RTH-A had reduced ftp traffic on one circuit that day due to problems at one of the NMHS being served by the RTH; 

-
Some of the centres are using the internet for passing high volume satellite data rather than their GTS circuits;

-
RTH-D is moving to files-based switching of individual messages rather than groups of bulletins per file, so its file count is significantly higher than the others.

The results of this sample test reveal for RTHs on the MTN:

-
GTS incoming traffic, including duplication is between 1.8 and 4.5 GB/day;

-
GTS outgoing traffic (not including duplicates) is between 0.8 and 6.9GB/day;

-
between 0.5 and 1.5 million messages are handled;

-
excluding RTH-D, a MSS is expected to handle between 500 to 2000 GTS files per day (including RTH-D the maximum increases to 80,000 files per day);

-
the variation in internet usage is huge;

-
the RTH download varies from 3 to 150GB per day, and the upload varies from 14 to 150GB per day;

-
other connectivity varies from 0.2 to 25 GB per day incoming, and 0.1 to 63 GB per day outgoing.

The expected growth rate for traffic volumes is between 30 to 50 percent per annum (as illustrated in table 2 - with a graph of internet usage supplied by one RTH). One RTH noted its growth last year alone was 180%.

No centre was able to provide an estimate of the cost-per-megabyte of traffic.

	
	Data Survey (1 August 2007)
	
	
	
	
	
	
	
	

	 
	 
	 
	RTH-A
	RTH-B
	RTH-C
	RTH-D
	Average
	Min
	Max

	GTS
	Incoming
(including duplicated ones)
	Daily volume (messages)
	855 MB
	2 GB
	 
	 
	 
	 
	 

	
	
	Daily volume (files)
	986 MB
	0.55 GB
	 
	 
	 
	 
	 

	
	
	Total daily volume (GB)
	1.8
	2.6
	4.52
	2.92
	2.96
	1.8
	4.52

	
	
	Daily number of messages
	202,200
	289,784
	369,065
	397,021
	314517.5
	202200
	397021

	
	
	Daily number of files
	425
	567
	1,540
	30,727
	8314.75
	425
	30727

	
	Outgoing 
(after duplicated check and elimination)
	Daily volume (messages)
	545 MB
	2.4 GB
	 
	 
	 
	 
	 

	
	
	Daily volume (files)
	571 MB
	1.6 GB
	 
	 
	 
	 
	 

	
	
	Total daily volume (GB)
	1
	4
	0.753
	6.89
	3.18575
	0.753
	6.89

	
	
	Daily number of messages
	292500
	855,318
	238,747
	1,135,909
	630618.5
	238747
	1135909

	
	
	Daily number of files
	526
	951
	539
	47,098
	12278.5
	526
	47098

	Internet
	Download volume
	Total daily incoming traffic (GB)
	146
	2.6
	41.57
	8.47
	49.66
	2.6
	146

	
	
	Daily obtaining volume on operational basis 
	1.8 GB
	13 MB
	 
	 
	 
	 
	 

	
	Upload volume
	Total daily outgoing traffic (GB)
	137
	13.9
	148.43
	19.18
	79.6275
	13.9
	148.43

	
	
	Daily providing volume on operational basis 
	2.3 GB
	1.1 GB
	 
	 
	 
	 
	 

	Other connections
	Incoming
	Total daily volume (GB)
	0.2
	24.8
	8.1
	0.01
	8.3
	0.01
	24.8

	
	Outgoing 
	Total daily volume (GB)
	0.1
	62.5
	8.3
	0.3
	17.8
	0.1
	62.5

	Growth Rate Per Annum in volumes
	
	
	12%
	32-50%
	35-50%
	
	
	


Table 1 Results of RTH data survey 1 August 2007
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Table 2 Past and projected data volumes (RTH-C)
APPENDIX D – Possible Standardised Delivery Service Structure

The following table1 identifies a possible delivery service structure that could be used to standardise user requirements in terms of delivery. Note: need to consider Hiro’s papers presented to ICM-IMTN, Washington, 27-29 November 2007.

	WIS Information Delivery Service Identifier
	Timeliness1
	Push/Pull
	Service Availability Commitment?
	Comment

	Real-time: Time-critical
	2 minutes
	Push
	Yes – the SLA has to match the delivery requirements
	a) Dedicated bandwidth and high availability - may be complemented by non-dedicated networks

	Real-time: Operational-Critical
	~10 minutes
	Push
	Yes – the SLA has to match the delivery requirements
	a) Dedicated bandwidth and high availability - may be complemented by non-dedicated networks

	Real-time: Operational
	~30 minutes
	Push
	Yes - the SLA has to match the delivery requirements
	Mix of dedicated networks and Public Networks (Internet)

	Delayed Mode
	Hours to Days
	Push
	Yes - the SLA has to match the delivery requirements
	Could make use of dedicated or non-dedicated networks or other methods

	Discovery, Access and Retrieval (DAR)
	Discovery
	~2 seconds
	Pull
	Yes - the SLA has to match the delivery requirements
	Could make use of dedicated or non-dedicated networks or other methods - expected to mainly use the Internet.

	
	Retrieval
	Data dependent
	Pull
	Yes
	Could make use of dedicated or non-dedicated networks, or other methods


APPENDIX E– List of Abbreviations

Cg


World Meteorological Congress

CBS


Commission for Basic Systems

DAR


Discovery, Access and Retrieval

DCPC


Data Collection or Production Centre

ECMWF

European Centre for Medium Range Weather Forecasts

GEO


Group on Earth Observation

GDPFS


Global Data Processing and Forecast System

GEOSS


Global Earth Observations System of Systems

GISC


Global Information System Centre

GOS


Global Observing Systems

GTS


Global Telecommunication System

ICAO


International Civil Aviation Organisation

ICG-WIS

Inter-Commission Coordination Group on WMO Information System

IGDDS


Integrated Global Data Distribution System

IMTN


Improved Main Telecommunication Network

ISS


Information Systems and Services (Division of World Weather Watch)

MTN


Main Telecommunication Network

NC


National Centre

NMC


National Meteorological Centre

NMHS


National Meteorological and Hydrological Service

RM-ODP

Reference Model for Open Distributed Processing (ISO/IEC 10746)

RTH


Regional Telecommunication Hub

SDI


Spatial Data Infrastructure

SOA


Services Oriented Architecture

TCP/IP 


Transmission Control Protocol / Internet Protocol

V-GISC


Virtual Global Information System Centre

WIGOS


WMO Integrated Global Observation Systems

WIS


WMO Information System

WMC


World Meteorological Centre

WMO


World Meteorological Organization

WWW


World Weather Watch (Department of World Weather Watch)

APPENDIX F – Glossary of Terms

To be populated

APPENDIX G – Acknowledgements 

 To be populated
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User Requirements





User Requirement Implementation Approach – providing traceability between the implementation and the user requirements





WIS DCPC and GISC Nominations





Designation of GISCs and DCPCs





EC, TCs, RAs, Member States 





Decisions on WIS Components





Questionnaire Responses, Meeting Reports, interviews, etc





Decisions on Implementation of 


formal and Ad Hoc Requests





Ad Hoc Requests for WIS Services





Statement of Guidance, including endorsed user requirements and proposed implementation approach





Implementation of Services 


Addressing User Requirements





Member States (CIO)





Consolidated and Endorsed User Requirements





Determine Optimal Way to Meet User Requirements








WG-PIW   |   ET-OI   |   ET-CTS











Consolidation of Views





(New ET on User Requirements)





User Reqmts Doc, WIGOS Obs db + TBD db





Review of Requirements





(New ET on User Requirements - to be formed)





Assessment of Requirements





(WIS Project Office – interim measure)





Requirements Assessment Phase





 RRR Phase





Figure 1: Proposed Process for Establishing, Maintaining and Implementing User Requirements











1 Note: still need to consider Hiroyuki Ichijo’s papers presented to ICM-IMTN, Washington, 27-29 November 2007.


1 Elapsed time between WIS data input and data provision to users
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