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AGENDA ITEM 3 – REPORT OF THE PRESIDENT OF THE COMMISSION
CBS-XIV/INF 3
1.
This report provides a summary of the activities undertaken by the Commission in the
period from CBS-Ext.(06) (Seoul, November 2006) to February 2009. More information is given in
the reports of the chairpersons of the Open Programme Area Groups and in documents submitted
under relevant agenda items.
2.
The president attended the Fifteenth World Meteorological Congress (May 2007),
sessions of the WMO Executive Council and presented the report of the CBS-Ext.(06) to EC-LIX
and an in-depth report to EC-LX. He also represented the Commission at two Meetings of the
Presidents of Technical Commissions (January 2008 and 2009), in two sessions of the EC
Consultative Meeting on High-Level Policy on Satellite Matters (January 2008 and 2009), in the
first session of the EC WG on WIGOS-WIS (December 2007).
Cg-XV (Geneva, May 2007)
3.
Congress noted with appreciation the report of the president of the Commission for
Basic Systems (CBS) on the activities of the Commission since Fourteenth Congress and
welcomed the contribution of CBS to the implementation and utilization of the World Weather
Watch (WWW) basic systems comprising Earth and space-based observing, telecommunication,
data-processing and forecasting systems and data management techniques to provide enhanced
severe weather warnings and forecasts, environmental monitoring and prediction products,
including long-range forecasts and climate predictions, in particular with a view to enabling the
NMHSs to mitigate and respond to natural disasters. Congress also welcomed the contribution of
CBS in the development of the Public Weather Services programme. Congress was also pleased
by the significant contribution and critical role of CBS as regards cross-cutting programmes and
activities, including Natural Disaster Prevention and Mitigation, the WMO Information System
(WIS) and Quality Management Framework. Congress noted with satisfaction that CBS had
intensified collaboration with the Commission for Atmospheric Sciences concerning the World
Weather Research Programme (in particular THORPEX and Public Weather Services matters),
with the Commission for Climatology concerning seasonal to inter-annual climate predictions as
well as data management and Global Climate Observing System matters, with the Commission for
Instruments and Methods of Observation concerning automatic weather stations and radiosonde
systems, with the Commission for Aeronautical Meteorology concerning aeronautical codes and
AMDAR, and with the Joint WMO/IOC Commission for Oceanography and Marine Meteorology
concerning marine in situ observing systems, including voluntary observing ship as well as data
management and WIS development. Congress noted the role of the president of CBS in
representing the Commission at sessions of other technical commissions and regional
associations, in the Meetings of the Presidents of Technical Commissions, in the Executive Council
Advisory Group on the International Exchange of Data and Products and in the Consultative
Meetings on High-level Policy on Satellite Matters. Congress recognized that the WWW had
continued to be the “core” operational facility for all WMO Programmes as well as many
international programmes of other agencies. Congress reaffirmed that the WWW continued to be
the backbone Programme of WMO that not only accomplished its goals through the coordinated
efforts of Members, but also actively contributed to cross-cutting activities, particularly the technical
development of the WMO Information System and of the concept of integrated observing system.
As well, the Global Data-processing and Forecasting System continued to be an important datasynthesizing component that supported an increasing number of meteorological applications,
including emergency response, early warning systems, and in enhancing socio-economic benefits.
Congress also agreed that there was a need to strengthen the visibility of the WWW, by increasing
public awareness of the unique WMO Programme, which contributed to the security of life and
property and sustainable development. It confirmed that the unique components of the WWW
should provide significant, if not core, contributions to the GEOSS and that collaboration, in turn,
should contribute to further the development and enhancement of the World Weather Watch.
Congress also stressed the need to explore additional resources for strengthening the components
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of the WWW, especially in developing countries. Congress noted that the indispensable role and
substance of the WWW Programme and related CBS activities were reflected in the WMO
Strategic Plan. It also confirmed that WWW continued to provide an effective mechanism for the
application of developments in science and technology in operations of meteorological and
hydrological services as well as for most of the other WMO Programmes. Congress stressed the
need to ensure that the budget of the World Weather Watch Programme reflected the highest
priority attributed to that Programme and was sufficient to carry out its important activities to fulfil
the core activities of the Organization. Congress adopted Resolution 2 (Cg-XV) – World Weather
Watch Programme for 2008–2011. Congress reaffirmed that the Global Observing System should
continue its fundamental mission in providing, through coordinated efforts of Members, timely,
reliable and consistent meteorological data to meet the national, regional and global requirements,
in view of the growing significance of the GOS operations and adopted Resolution 3 (Cg-XV) –
Global Observing System. Congress re-affirmed the prime importance of radio-frequency matters
for meteorological and related environmental operations and research, and adopted Resolution 4
(Cg-XV) – Radio frequencies for meteorological and related environmental activities
EC-LIX (Geneva, May 2007) and EC-LX (Geneva, June 2008)
4.1
EC-LIX noted with appreciation the Abridged Final Report with Resolutions and
Recommendations of the Extraordinary Session (2006) of the CBS (WMO-No. 1017) and the
activities of the Commission. Taking into account the views and directives of Fifteenth Congress,
the Council considered and endorsed the recommendations submitted by the extraordinary
session of the CBS concerning the adoption of a positioning reference system for meteorological
applications; the review of the Guide to the Global Observing System (WMO-No. 488);
amendments to the Manual on the Global Telecommunication System (WMO-No. 386), the Manual
on Codes (WMO-No. 306) and the Manual on the Global Data-processing and Forecasting System
(WMO-No. 485).
4.2
EC-LX noted with appreciation the in-depth report by the president of CBS, including
the views of the Commission under the relevant strategic thrusts and expected results. Recalling
the leading role and significance of CBS activities for all WMO Programmes, the Council
recognized the substantial work carried out under Integrated Observing Systems, Information
Systems and Services, Global Data-processing and Forecasting System, and Public Weather
Services. The Council welcomed activities initiated by the CBS towards alignment of major WMO
Programmes to strategic planning and a results-based strategy. It also noted that the CBS would
contribute to the comprehensive monitoring and performance evaluation report, to be submitted to
the Council at its sixty-first session in June 2009, through its own assessment on how it achieved
relevant deliverables and expected results. It recommended that the initiative and experience
gained should be used in the development of working programmes of other technical commissions.
For better alignment with WMO strategic thrusts, the Council also supported the CBS proposal to
initiate planning for transitional strategies towards a future system of technical commissions. The
Council realized that some of the important CBS activities would depend on additional financial
resources. The Council also emphasized the importance for CBS to focus efforts on guiding and
planning the use of cost-effective modern technologies, especially information and communication
technologies, for assisting developing and least developed countries in overcoming serious gaps in
the implementation and operation of observing and telecommunication systems. In that regard, the
Council stressed the importance of strengthened coordination and cooperation between CBS and
the Programme for the Least Developed Countries. The Council also agreed that an important
measure of success for CBS as a whole and the World Weather Watch in particular, would be
through the satisfaction of the user community which the Commission strived to serve. That implied
that particular attention needed to be paid to strengthening the Public Weather Services
component of the Commission with a view to provide products and services for saving lives and
the livelihoods of people worldwide.
4.3.
The Council stressed that implementation of the WIGOS concept should offer
unprecedented opportunity to include all WMO and WMO-sponsored networks and subsystems in
the integration process thus allowing WMO to more effectively respond to new challenges and
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evolving user requirements. The Council also reiterated that integration should ensure the
continued partnership and participation of the bodies responsible for those observing systems, as
they became part of an integrated system of systems with sustained sense of ownership. The
Council emphasized the leading role of CBS in the implementation of the WIGOS concept and
stressed the importance of the CBS Technical Conference on WIGOS (TECO-WIGOS),
immediately preceding CBS-XIV. The Council agreed that wide representation of WMO regional
associations and technical commissions at TECO-WIGOS would be very beneficial for all
Members.
[The decisions of the two EC sessions related to CBS are addressed in CBS-XIV/Doc. 4(1)]
Seventh, eighth and ninth sessions of the CBS Management Group
5.1
CBS-MG 7 session (Geneva, 18 to 20 June 2007) particularly addressed issues
relevant to CBS that were raised during the last session of Congress, the Executive Council and
others proposed by other technical commissions or requiring collaboration with other international
programmes. The MG addressed the WMO Global Integrated Observing System initiative that was
just approved by Congress in view of defining how it could best contribute and interact with this
new initiative. The MG ensured the alignment of its activities to the WMO strategic planning
initiatives and decided to develop a CBS Operational Planning Framework. The MG reviewed the
activities, which had taken place since its last session and addressed the evolving needs of each
of its programmes.
5.2
CBS-MG 8 (reduced) session (Geneva, 16 to 17 June 2008) reviewed the activities,
which had taken place since its last session, and addressed the evolving needs of each of its
programmes. It reviewed planning and the timetable for the next session of CBS to be held from
25 March to 2 April 2009 in Dubrovnik as well as approved a draft programme and organizing
committee for the Technical Conference to be held 23-24 March 2009. It agreed upon necessary
steps for CBS to take within the new WMO Strategic Planning Process as well as to review
improved working methods for CBS.
5.3
CBS-MG 9 session (Geneva, 13 to 15 November 2008) reviewed CBS activities in the
light of guidance and requirements from Congress, EC, RAs and presidents of technical
commission sessions. It addressed the evolving needs of each of its programmes and their
alignment with the WMO Strategic and Operating Plans, including preparation of the CBS
Operating Plan 2008 to 2011. The MG also reviewed CBS actions on specific WMO and
International programmes and projects. It reviewed the CBS working structure, including proposed
OPAG’s structure and Expert Teams and considered improved working methods for CBS,
including mechanisms for recognition of significant experts’ contributions. It reviewed progress of
the planning for the fourteenth session of CBS to be held from 25 March to 2 April 2009 in
Dubrovnik and agreed upon the provisional agenda. It also reviewed preparatory activities of the
WIGOS Technical Conference (TECO-WIGOS) to be held from 23-24 March 2009 prior to
CBS-XIV.
OPAGS’ ACTIVITIES
OPAG on Integrated Observing system (IOS)
6.1
As regards the CBS OPAG on Integrated Observing System, the following meetings of
experts were held: CBS Lead Centers for GCOS Coordination Meeting/Workshop (Teheran, Iran,
5-8 November 2007), The Fourth WMO Workshop on the Impact of Various Observing Systems on
Numerical Weather Prediction (Geneva, 19-21 May 2008), two sessions of the CBS Expert Team
on Satellite Utilization and Products (ET SUP, Geneva, 3-7 September 2007 and Langen,
Germany, 2-5 September 2008), two sessions of the CBS Expert Team on Satellite Systems
(ET SAT, Geneva, 3-7 September 2007 and Langen, Germany, 2-5 September 2008), two
sessions of the CBS/OPAG-IOS-Expert Team on Evolution of the GOS (ET-EGOS, Geneva, 913 July 2007 and Geneva, 7-11 July 2008), CBS/OPAG-IOS-Expert Team on Requirements for
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Data from AWSs (ET-AWS, Geneva, 5-9 May 2008) and CBS/OPAG-IOS- on Integrated
Observing Systems’ Implementation and Coordination Team (ICT-IOS, Geneva, 1115 September 2006).
6.2
In the Evolution of the GOS, effort continued in maintaining and updating the
Implementation Plan for Evolution of the GOS (EGOS-IP). EGOS-IP has been updated, as a
record of progress against the original Plan distributed to Members. The EGOS-IP was considered
in conjunction with the newly drafted Vision for the GOS in 2025. The draft Vision for the GOS in
2025, covering both, surface- and space-based components, is now ready for endorsement by
CBS. As outputs of the CBS Rolling Review of Requirements process, Statements of Guidance
have been maintained and updated for 10 application areas. OPAG-IOS experts reviewed
progress on studies through which real and hypothetical changes to the GOS are assessed for
their impact on NWP performance. This was done mainly through consideration of outcomes from
the 4th WMO Workshop on “The impact of various observing systems on numerical weather
prediction”. The outcomes of the Workshop have been analysed in terms of their implications for
the evolution of the GOS.
6.3
In the area of Automatic Weather Stations (AWS), the Functional Specifications for AWS were
reviewed and updated based on the proposals of other technical commissions. Guidelines were further
developed regarding the Requirements for a robust AWS suitable particularly to remote location. Preliminary
draft of the Requirements for AWS sensors to contribute to the calibration and ground truth of space-based
observations was developed for further consideration by satellite expert teams. A preliminary draft of the
Guidelines and procedures to assist in the transition from manual to automatic surface observing stations
was elaborated. The list of the Basic set of variables to be reported by a standard AWS for multiple users
was finalized based on the proposals received from other technical commissions.
6.4
OPAG-IOS also considered further integration of AMDAR into CBS and WWW structures,
including a proposal for new ET on Airborne Observations.
6.5
More information on these activities, achievement and recommendations are in CBS-XIV/Doc.
6.1 and CBS-XIV/INF. 6.1.

OPAG on Information Systems and Services (ISS)
7.1
As regards the CBS OPAG on Information Systems and Services, a number of
meetings of the teams and related events had been held to fulfill the tasks. As requested by
Cg-XV, an Expert Team on the Assessment of Data Representation Systems (ET-ADRS) has
been established and started its work, including the development of a WMO policy and a WMO
conceptual model of data representation. CBS also followed up on the CAeM request to address
the needs of the aviation community with the Expert Team on OPMET Data Representation (ETODR) addressing representation of OPMET data in XML. A large number of additions to data
representation tables have been developed to meet evolving and new requirements. Further
guidance on the migration to Table Driven Code Forms (TDCF) to increase the awareness of the
benefit of the migration by the NMHSs has been provided. Key activities were carried out for the
development and implementation of the WMO core metadata standard, including version 1.1 of
the WMO core profile of the ISO Metadata standard that is crucial for WIS implementation.
7.2
Practices and procedures for WIS/GTS data communication and data access are
continuously reviewed and guidance material (IT Security, Internet practices, IP-VPN) was updated.
Implementation-coordination of data-communication networks for the IMTN and WIS/GTS datacommunication networks further progressed to take best benefits from advanced techniques, such
as MPLS-based networks, including towards the core communication component of WIS.
7.3
Efforts continue to further enhance operational procedures for the effective exchange of
data, products and related metadata, including high priority information including warnings and
related information (e.g. Tsunami warnings). Various refinements of GTS operational procedures
were developed.
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7.4
The World Radiocommunication Conference (WRC-07, 2007) had a very favourable
outcome as regards several agenda items that were directly related to meteorology, attributable to
the active preparation and participation of the SG-RFC. Preparation of issues for the next World
Radiocommunication Conference (WRC-11) has started. The joint ITU-WMO publication now
entitled "Use of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and
Prediction" was updated and will be soon published.
7.5
Major efforts were made to support the early WIS centres implementation and through
the strengthened support of the Secretariat essentially based on extra-budgetary resources, in the
development of WIS technical documentation, including WIS GISC and DCPC interoperability
Technical Specifications, the WIS Functional architecture, user guidelines, etc. The contribution of
OPAG-ISS teams is essential in the activities of the Intercommission Coordination Group on the
WMO Information System (ICG-WIS), chaired by Prof. G.-H. Hoffmann, and several teams experts
are actively involved.
7.6
More information on these activities, achievement and recommendations are in
CBS-XIV/Doc. 6.2 and CBS-XIV/INF. 6.2.
OPAG on Data-Processing and Forecasting System (DPFS)
8.1
The Global Data-Processing and Forecasting System (GDPFS), continues to be
maintained with activities that directly contribute firstly to WMO’s Expected Result of enhancing
capabilities of Members to produce better weather forecasts and warnings. Its activities also
contribute to other Expected Results, including ER 2 (climate information and prediction), ER 6
(disaster risk reduction), ER 7 (services), ER 9 (capacity building). Contributions to these expected
results were achieved through various meetings of the OPAG teams, as well as through
conducting or sponsoring participants at training events.
8.2
Important achievements continued in Severe Weather Forecasting Demonstration
Project (SWFDP), where benefits have been realized in an initial one-year demonstration, and the
project is expanding to include all countries in southern Africa. In addition, new projects are
developing or are being considered, for example, the South Pacific Islands (RA V), and in South
America (RA III). The project is also spanning beyond the forecasting aspects to include
dissemination of forecasts and warnings to media and disaster management sectors, thus
contributing to other Expected Results.
8.3
In the area of Long-Range Forecasting, three additional centres have developed
capabilities to carry out the required functions for Global Producing Centres (GPC) of Long-Range
Forecasts as part of the GDPFS; their respective designations are to be considered by the
Commission. In addition, rapid development of the capabilities of a Lead-Centre for Multi-Model
Ensemble (LC-LRFMME) has occurred in parallel with the development of guidelines for its
functionality. Two Global Producing Centres have collaborated to meet the criteria for the Lead
Centre, and jointly seek a designation. As well, close collaboration with the Commission for
Climatology has resulted in proposed designation criteria for Regional Climate Centres (“RCC”), as
part of the GDPFS.
8.4
The Ensemble Prediction Systems (EPS) are becoming increasingly integrated into
operational NWP systems, and their outputs are increasingly used in operational forecasting.
Training on the use of these EPS products continues to be provided to forecasters, and in
particular as part of the Severe Weather Forecasting Demonstration Project, as well as addressing
probabilistic forecasting. Exchanges are continuing with research on multi-model ensemble
projects conducted under THORPEX-TIGGE’s Global Interactive Forecast System, to ensure the
planning includes eventual operational implementation and use.
8.5
The Commission for Atmospheric Sciences is seeking cooperation with CBS to assist
Members to gain better access to services related to sand and dust storm prediction and warnings
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through the development of the WMO Sand and Dust Storm Warning Advisory and Assessment
System, commencing with a review of a draft implementation plan.
Emergency Response Activities (ERA)
8.6
In the Environmental Emergency Response Activities, operational arrangements for
specialized atmospheric transport modelling have been maintained for both nuclear and
radiological emergencies, as well as for contributing to the verification of the Comprehensive
Nuclear-Test-Ban Treaty (CTBT). The RSMC Offenbach is seeking to expand its designation to
include activity specialization in Atmospheric Transport Modelling in backtracking, joining other
RSMCs that are designated to provide support the CTBT Organization.
8.7
More information on these activities, achievement and recommendations are in
CBS-XIV/Doc. 6.3 and CBS-XIV/INF. 6.3.
OPAG on Public Weather Services
9.1
The Public Weather Services Programme (PWSP) is implemented through activities
that contribute to the WMO Expected Result (ER) 7 of enhancing the capabilities of Members to
provide and use weather and climate, water and environmental applications and services. The
implementation of the programme constitutes: improvement of services and products for NMHSs;
enhancement of communications aspects of public weather services; support to disaster
prevention and mitigation; enhancement of international exchange of public weather forecasts and
warnings; contributing to the growth of social and economic applications of PWS; capacity building;
public education and outreach and engaging in demonstration projects and surveys.
9.2
Since CBS-Ext.(06) the OPAG on PWS has undertaken several activities which
included holding of meetings by Expert Teams and other groups, the PWS Symposium, production
of various technical guidelines in accordance with the TORs of the ICT and the Expert Teams,
carrying out of a survey, and organizing training workshops and seminars.
9.3
The OPAG on PWS produced 5 publications of guidelines in various PWS thrusts of
implementation. These publications were in turn distributed to NMHSs and are also freely available
on the WMO-PWS Web pages.
9.4
Regarding activities to promote international exchange of public weather forecasts and
warnings, the WWIS, which is hosted in Arabic, Chinese, English, French, Spanish and
Portuguese, won the Stockholm Challenge Award in the Environmental Category in 2008 for
demonstrating a strong vision and global objectives. The Severe Weather Information Centre
(SWIC) Website continued to disseminate official warnings, from NMHSs, on tropical cyclones for
all the tropical cyclones basins as well as information on heavy rain, snow and thunderstorms,
supplied by the participating Members.
9.5
In the area of Services and Products Improvement for PWS, the OPAG continued the
implementation of the RA II City-Specific NWP project designed to assist developing countries of
Region II to access NWP products that can provide guidance for them in the provision of 5-7 day
forecasts.
9.6
As regards the Social and Economic Applications of PWS, the Task Force on SocioEconomic Applications of Meteorological and Hydrological Services has transformed to “WMO
Forum: Social and Economic Applications and Benefits of Weather, Climate, and Water Services”,
reflecting the outcomes of the Madrid Conference, and accommodating a widened membership of
stakeholders from government departments, NGOs, the World Bank, academia and the media. It is
the main force behind the implementation of the Madrid Action Plan (MAP).
9.7
The OPAG has engaged in demonstration projects including the new concept known as
‘Learning through Doing’ which are already under implementation in RA I and RA III. It aims at
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enhancing the quality of services to targeted social and economic sectors. The OPAG is also
engaged in the World Expo Nowcasting Services Demonstration Project (WENS) to demonstrate
how nowcasting applications can enhance multi-hazard early warning services, using the
opportunity afforded by the Shanghai 2010 World EXPO; and participating at the Severe Weather
Forecasting Demonstration Project (SWFDP) to assist NMHSs improve their ability to forecast
severe weather events and to improve their interaction with disaster management and civil
protection authorities before and during severe weather events. The project is currently under
implementation in RA I and it is planned to initiate projects similar to SWFDP in RA III and RA V.
Regarding capacity building and public education and outreach, 13 training events were held since
CBS-Ext.(06).
9.8
More information on these activities, achievement and recommendations are in
CBS-XIV/Doc. 8 and CBS-XIV/INF. 8.

INF 5 – STATUS OF WORLD WEATHER WATCH IMPLEMENTATION
AND OPERATION
CBS-XIV/INF 5(1)
Results of the quantity monitoring of the availability of observational data
1.
The monitoring activities include two types of monitoring exercises: the Annual Global
Monitoring (AGM) and the Special MTN Monitoring (SMM), which are being integrated into the
Integrated WWW Monitoring (IWM). About 90 WWW centres provided monitoring results for the
AGM or IWM exercises, which are carried out from 1 to 15 October each year. Eight MTN centres
from Regions I, II, V and VI participated in the SMM exercises, which are carried out from 1 to
15 January, April, July and October. Information on the AGM and SMM is available from the WMO
server (see note1).
2.
The Secretariat posts maps and graphs on the WMO server (see note 2 ), including
kml files which can be visualized using a kml browser such as Google Earth. The Secretariat also
posts a regional analysis of the SMM monitoring reports on the WMO server (see note3). This
regional analysis includes kml files and other files detailing the availability of SYNOP, TEMP,
CLIMAT and CLIMAT TEMP reports at the level of each country/location and each station as well
as the list of silent stations during the last four SMM exercises for each Region and for each type of
data. More detailed analysis of the monitoring results is available from the WMO server (see note1).
3.
The percentages of SYNOP, TEMP, CLIMAT and CLIMAT TEMP reports received by
MTN centres during the 2004 to 2008 AGM exercises are given in Figures 1, 3, 5 and 7. The
percentages of SYNOP and TEMP reports received from each station included in the Regional
Basic Synoptic Networks (RBSNs) are shown in Figures 2, 4, 6 and 8. The percentages are
calculated with reference to the numbers of reports required from the stations comprising the
RBSNs.
4.
The daily average number of reports received by SMM centres from mobile stations since
2004 are given in Figure 9. Figures 10 to 13 show the locations from which SHIP, ASAP, BUOY,
AIREP, AMDAR and BUFR aircraft reports were received.

Note 1: See http://www.wmo.int/pages/prog/www/ois/monitor/WWWqtyMonitoring.html
Note 2: See http://www.wmo.int/pages/prog/www/ois/monitor/MapsGraphs/overview.html
Note 3: See http://www.wmo.int/pages/prog/www/ois/monitor/smm/RAsMonitoringAnalysis.html
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Percentage of SYNOP reports received during the 2004 to 2008 October AGM in comparison with
the numbers of reports required from the RBSN stations
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Annual Global Monitoring 1-15/10/2008
SYNOP reports made at 00, 06, 12 and 18 UTC at RBSN stations
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Percentage of reports received:
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90 to 100 per cent (2912 stations)
45 to 90 per cent (697 stations)
Less than 45 per cent (325 stations)
Silent stations (350 stations)
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WMO Secretariat

The designation employed and the presentation of material in this publication do not imply the expression of any opinion
whatsoever on the part of the WMO Secretariat concerning the legal status of any country, territory, city or area

PROGRESS/ACTIVITY REPORTS

11

12

PROGRESS/ACTIVITY REPORTS

Annual Global Monitoring 1-15/10/2008
Parts A of TEMP reports made at 00 and 12 UTC at RBSN stations
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Percentage of reports received:
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90 to 100 per cent (474 stations)
45 to 90 per cent (146 stations)
Less than 45 per cent (78 stations)
Silent stations (100 stations)
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WMO Secretariat

The designation employed and the presentation of material in this publication do not imply the expression of any opinion
whatsoever on the part of the WMO Secretariat concerning the legal status of any country, territory, city or area
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Percentage of CLIMAT reports received during the 2004 to 2008 October AGM in comparison with
the numbers of reports required from the RBCN stations
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Region VI
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Total

65%

67%

70%

74%

72%
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The designations employed and the presentation of material in this publication do not imply the expression of any opinion
whatsoever of the WMO Secretariat concerning the legal status of any country, territory, city or area.
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Percentage of CLIMAT TEMP reports received during the 2004 to 2008 October AGM in comparison
with the numbers of reports required from the RBCN stations
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Annual Global Monitoring 1-15/10/2008
CLIMAT TEMP reports received from RBCN stations
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Daily average number of reports from mobile stations
Source: SMM,and Canadian Meteorological Centre for BUFR aircraft reports
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Location of SHIP reports exchanged on the GTS during December 2008
Source: JCOMMOPS
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Location of ASAP reports exchanged on the GTS during June and December 2008
Source: JCOMMOPS
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Last location of BUOY reports exchanged on the GTS during for December 2008
Source: JCOMMOPS
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Location and height of aircraft reports on 8 January 2009
Source: Canadian Meteorological Centre
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NF 6 – REPORT ON THE INTEGRATED OBSERVING SYSTEMS
CBS-XIV/INF 6
PROGRESS/ACTIVITY REPORT ON THE INTEGRATED OBSERVING SYSTEMS
The following activities have been accomplished within the CBS OPAG-IOS area of
responsibilities:
Implementation and operation of the surface-based subsystem of the GOS
RBSN/ABSN
6.1.1
The level of implementation of the surface stations in 2008 that make 8 observations per
day (complete observational programme) varied from 38% in Region IV to 97% in Region VI, with a
global average of 74%. In Region I and the Antarctic there has been a significant increase in the
number of stations resulting from the regional association and Antarctic Meteorology sessions
being held during the period 2006-2008. In Regions II, III, IV and V the number of stations have
decreased with a small increase in RA VI recorded during the same period. Overall there has
been an increase of over 2% in the number of stations in the RBSNs/ABSN during the
intersessional period. The percentage of non-implemented stations (no observational programme)
in each Region has decreased appreciably to 3% (115 stations) globally from 5% (182 stations)
during the same period.
6.1.2
More than 90% of all established upper-air stations are included in the RBSNs/ABSN.
During the intersessional period the number of fully operational stations (making 2 observations
per day) has decreased, continuing the trend from the previous two-year period. Radiowind
stations dropped from 571 to 554 and radiosonde stations dropped from 548 to 537. However, the
implementation as a percentage of the RBSNs/ABSN has remained consistent at around 65%
(radiowind) and 67% (radiosonde) during the same period. The geographical distribution remains a
concern, with the southern hemisphere having consistently lower percentages of stations proposed
for making two observations a day than the northern hemisphere. There is also a persistence of
data-sparse areas over some parts of Africa and South America. During the period 2006-2008
there has been a marked improvement in the quality of the global radiosonde network in recent
years in many parts of the world, in particular Russia, China, the Tropics and also the Southern
Hemisphere. Further details of the RBSN/ABSN performance are presented in (Doc. 5(1))
Other networks, including mobile stations
6.1.3
Despite a reduction in the number of VOS recruited vessels, there has been a continued
increase in the total number of SHIP reports available on the GTS. This is due to an increase in
the number of Automatic Weather Stations (now over 200 units) installed onboard VOS ships. The
number of TEMP SHIP reports has also increased due to additional observations made through
the Automated Shipboard Aerological Programme (ASAP). The Argo profiling float programme
reached completion in November 2007 with 3000 operational units reporting in real-time from the
world oceans. The global AMDAR Programme now exchanges approximately 240,000 to 260,000
observations per day on the GTS.
RBCN/ABCN
6.1.4
As of July 2008 all regions including the Antarctic comprise a total of 3424 (2891 CLIMAT
+ 533 CLIMAT TEMP) reporting stations in the RBCNs/ABCN. A few stations have been deleted
or added from the approved list of RBCN stations during the intersessional period, with only a
significant increase in the number of stations in RA I and the Antarctic which revised their list of
stations with the conclusion of the respective regional association and Antarctic Meteorology
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sessions. As in the case of most Regions, overall implementation globally has been over 80% with
the only exception being RA I, which records a low of 63% for CLIMAT. Further details of the
RBCN/ABCN performance are presented in (Doc. 5(1))
6.1.5
A series of training seminars conducted with the cooperation of GCOS have been a
contributing factor towards a more effective performance in compiling and transmitting CLIMAT
and CLIMAT TEMP messages over the GTS.
Optimization of Conventional Observation Networks
6.1.6
To assist Regional Rapporteurs on GOS with the design and optimization of Regional
Basic Synoptic Networks (RBSNs) or Regional Basic Climate Networks (RBCNs), the
Implementation and Coordination Team of the Integrated Observing System (ICT-IOS, Geneva,
15-18 September 2008) agreed that simple tools should be developed to address the issue of
network optimization. These tools would also allow for harmonizing the criteria for inclusion of new
stations in the regional networks, classification of existing stations according to their information
weights (meteorological and economical impacts) and estimating the degradation of networks in
the case of removal of existing operational stations from regional networks. As a result,
specification has been developed by the Rapporteur on Scientific Evaluation of Impact Studies
undertaken by NWP Centres and approved by ET-EGOS and ICT-IOS chairpersons, respectively.
A contract will be conclude by the Secretariat with an appropriate expert to develop such tools in
2009.
Implementation and operation of the space-based subsystem of the GOS
6.1.7
There are three constellations in the space-based component of the Global Observing
System: Geostationary, Polar-Orbiting and Research and Development (R&D). The latest status of
current and planned satellites contributing to the GOS is summarized on the CGMS web pages
that are maintained by WMO (http://cgms.wmo.int/), with hyperlinks to the websites of the relevant
satellite operator.
6.1.8
The present geostationary constellation meets the baseline configuration with GOES-11,
GOES-12, Meteosat-9, FY-2C and MTSAT-1R, complemented by Meteosat-7 filling a gap over the
Indian Ocean. Enhanced coverage is available over South America thanks to the operation of
GOES-10 at 60 deg W, over Europe with the Meteosat-8 rapid-scan, and over Asia thanks to the
simultaneous operation of FY-2C and -2D.
6.1.9
The present low-earth orbit configuration meets the current baseline configuration. On the
morning orbit, advanced instruments are available on the Metop-A satellite; however, near-realtime access to sounding data is hampered by the current interruption of the Direct Broadcast
HRPT and LRPT service on METOP-A and by limited availability of some instruments on the
6-year old NOAA-17 spacecraft.
6.1.10 Two LEO satellites have been launched in 2008, and are currently in on-orbit testing: the
new generation FY-3A (China) in May and the ocean surface topography satellite Jason-2
(EUMETSAT, France, USA) in June. Jason-2 is viewed as an important achievement in the
transition from R&D missions (Topex-Poseidon and Jason-1) to a fully operational follow-on. One
geostationary satellite was launched in 2008: FY-2E (China) in December. The operational
satellites expected to be launched in 2009 are GOES-O and NOAA-N’ (USA), Meteor-M1 and
Elektro-L1 (Russian Federation).
6.1.11 Thirty R&D satellites with potential contribution to the GOS are currently on orbit, the
most recent launches being HY-1B (China) and CBERS-2B (Brazil and China) in 2007, HJ-1A,B
(China) in 2008. Ten R&D satellites are planned for launch in 2009, starting with GOSAT (Japan).
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6.1.12 The Global Space-based Inter-calibration System (GSICS) project was launched in 2005
by WMO and the Coordination Group for Meteorological Satellites (CGMS) to ensure comparability
of satellite measurements provided by different instruments and programmes, to tie these
measurements to absolute references and SI standards, and also enable recalibration of archived
data. It includes globally coordinated activities for pre-launch instrument characterization, on-board
routine calibration, sensor intercomparison by collocation of individual scenes or overlap between
time series, use of Earth-based or celestial references, as well as field campaigns.
WMO Integrated Global Observing System (WIGOS)
6.1.13 The WIGOS concept was proposed by Cg-XV. WIGOS will integrate the various
observing systems throughout the WMO Programmes and WMO-supported Programmes,
comprising GOS/WWW, GAW/WWRP, WHyCOS, GOOS/JCOMM, GCOS, GTOS. In the context
of integration, the above WMO-owned and co-sponsored networks should be considered as
constituent parts of WIGOS. It is essential that within the WIGOS concept, the ownership and
management of these networks shall be continued without any deterioration. The GOS/WWW,
being unique and the largest global observing network with its long history of efficient coupling and
complementing of surface-based and space-based subsystems, should serve as a backbone and
proven prototype for the integration.
6.1.14 A draft WIGOS Development and Implementation Plan (WDIP) has been prepared and
has been adopted by EC-LX. The Executive Council urged Members, regional associations and
technical commissions to actively collaborate in the implementation of WDIP. The EC-LX also
agreed with the WIGOS Concept of Operations (CONOPS), developed by the EC Working Group
on WIGOS-WIS, which contains goals, objectives, major characteristics, operational framework,
data policy and benefits of WIGOS. The ICT-IOS provided input to both WDIP and CONOPS.
6.1.15 Following the guidance given by Cg-XV and the EC-LX, five Pilot Projects (PP) have
been initiated as part of WDIP (see CBS-XIV/Doc. 10). Initial input to PP was provided by
ET-EGOS and development monitored by ICT-IOS.
6.1.16 In addition to the PP, there will be developed Regional Demonstration Projects (DP) on
the Development and Implementation of WIGOS at NMHSs. These DP focus on the involvement of
the regional associations in the WIGOS concept. Input to DP would be provided by ICT/IOS, as
appropriate.
Evolution of the GOS
6.1.17 Since CBS-Ext.(06), the Expert Team on Evolution of the Global Observing System
(ET-EGOS) held two meetings, both in Geneva: ET-EGOS-3, 9-13 July 2007, and ET-EGOS-4,
7-11 July 2008. Dr John Eyre is the Chair of ET-EGOS.
6.1.18 The ET-EGOS reviewed progress on several activities related to the Integrated Observing
System, such as WIGOS, GEO/GEOSS, WWRP-THORPEX, International Polar Year (IPY),
AMMA, AMDAR, GCOS, EUCOS, and ET-AWS. Information from these reports was used by the
ET-EGOS to revise its own work plans and actions.
6.1.19 The ET-EGOS continued maintenance and updating of the Implementation Plan for
Evolution of the GOS (EGOS-IP). At each ET-EGOS meeting, EGOS-IP has been reviewed and
updated, as a record of progress against the original Plan distributed to Members. Updates have
taken account of feedback from many sources including: AMDAR Panel, JCOMM, GCOS, other
IOS ETs, WMO regional representatives, and WMO Members via the newly-created National Focal
Points (NFPs).
6.1.20 The ET-EGOS prepared, in consultation with other OPAG-IOS ETs and interested parties,
a “Vision for the GOS in 2025”.
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6.1.21 In furthering the CBS Rolling Review of Requirements (RRR) process the ET-EGOS
reviewed and updated the WMO/CEOS databases of user requirements for observations and of
observing system capabilities. For each user requirement, a “breakthrough” value has been added,
in addition to the “threshold” (minimum) and “optimum” (maximum) values.
6.1.22 As outputs of the RRR process, Statements of Guidance (SoGs) have been maintained
and updated for 10 application areas: global NWP, regional NWP, synoptic meteorology,
nowcasting and very short-range forecasting, seasonal and inter-annual forecasting, aeronautical
meteorology, climate monitoring, ocean applications, and agrometeorology, hydrology and water
resources, atmospheric chemistry. For climate monitoring, it was agreed to adopt the GCOS
Adequacy Reports as the SoG, and then to respond to relevant items in the GCOS Implementation
Plan. The RRR process for other climate applications is currently under consideration by CCl but
has not yet resulted in a draft of SoG.
6.1.23 The ET-EGOS reviewed progress on studies through which real and hypothetical
changes to the GOS are assessed for their impact on NWP performance. This was done mainly
through consideration of outcomes from the 4th WMO Workshop on “The impact of various
observing systems on numerical weather prediction”, Geneva, 19-21 May 2008. The outcomes of
the Workshop have been analysed in terms of their implications for the evolution of the GOS.
6.1.24 The following issues and recommendations were put forward by ET-EGOS to the
ICT-IOS.
Issues:
•
•
•
•
•

Enhanced interaction with forthcoming WIGOS activities, but the nature and scope of this
interaction is not yet clear;
Consideration should be given to a parallel RRR process to improve the availability and
use of observations, as the RRR process conducted by the ET-EGOS is concerned
primarily with initiating action to improve the observing system;
Need to establish a long-term management group for the AMMA radiosonde and for the
establishment of a global solution for optimisation of AMDAR;
Concerns regarding the resources available to the Secretariat for maintaining and
updating the CEOS/WMO databases;
Assuming that the new “Vision for the GOS in 2025” is adopted by CBS, a new version of
the EGOS-IP will be required in response to the new “Vision”. The ET-EGOS seeks
endorsement for a restructuring of EGOS-IP for consistency with the new “Vision”.

Recommendations:
•
•
•
•
•

•
•

Request the GCOS Secretariat to report in due course on any update to the Statements
of Guidance for Climate Monitoring;
Request the GCOS groups to consider a WIGOS Pilot Project for GRUAN following the
example given by already approved WIGOS Pilot projects;
That wind and wave sensors should be collocated;
The installation of barometers on all deployed drifting buoys;
Noting that the EUCOS approach was addressing aspects of the EGOS-IP and of the
implementation of observational networks in support of NWP and other applications,
recommend that other Regions might benefit from considering and adopting aspects of
the EUCOS approach;
CBS to encourage the USA AMDAR Programme to make available its AMDAR data
outside the USA as part of an AMDAR optimization system;
Urge Members to provide for long-term support of Argo national programmes.
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Satellite systems
6.1.25 The Expert Team on Satellite Systems (ET-SAT) has held two meetings in the period
since CBS-Ext.(06). The first was held in Geneva, Switzerland from 3-7 September 2007, under
the acting chairmanship of Dr Michael King. The second meeting was in Langen, Germany from
2-5 September 2008, under the acting chairmanship of Mr James Gurka.
6.1.26 The ET-SAT considered a set of four documents describing respectively the status of the
space-based component of the GOS, the instruments characteristics, the Gap Analysis and the
expected product accuracy. ET-SAT was convinced that this outstanding technical documentation
would be a useful reference for planning purposes, and recommended that this reference
documentation is maintained in the coming years.
6.1.27 The ET-SAT emphasized that the transition from R&D missions and instruments to
operational status is a critical process to ensure long-term sustainability of the GOS. It highlighted
a number of pre-requisites for a smooth transition, related to three different aspects of this
transition, namely instrument technology readiness to support operations, the maturity level of the
applications and user preparedness and programmatic status and associated commitment to
continuity. In response to the eighth Consultative Meeting on High-level Policy on Satellite Matters
(CM-8), the ET-SAT has derived guidelines for WMO action to facilitate the transition from R&D to
operational status.
6.1.28 There was concern that the CEOS-WMO Database on User Requirements and
Observing Capabilities cannot be updated because of lack of staff resources within the Space
Programme Office. ET-SAT confirmed that the database should be further maintained as it was
the basis for the Rolling Review of Requirements. It was recommended to redesign the current
database and to secure resources for its further maintenance.
6.1.29 The ET-SAT reviewed the preliminary WMO activities regarding Space Weather,
including the report on the potential role of WMO in Space Weather and on the Executive Council’s
request that CBS and the Commission on Aeronautical Meteorology (CAeM) develop work plans
for Space Weather. The ET-SAT felt that Space Weather was beyond the scope of ET-SAT and
ET-SUP, and suggested that an Inter-Commission Team be established among CBS and CAeM to
look after Space Weather matters; the team would include satellite and aeronautical meteorology
experts and representatives of the Space Weather Community.
6.1.30 The status of the three candidate IGeoLab initiatives was reviewed. The ET-SAT
acknowledged the strong interest expressed for an IR Hyperspectral demonstration mission and
encouraged space agencies to participate in the Focus Group meeting of the Highly Elliptical Orbit
candidate initiative.
6.1.31 ET-SAT developed the rationale for an expansion of the space-based component of the
GOS by reviewing current plans for the coming decades, by monitoring a detailed Gap Analysis
and the identification of continuity issues. The ET-SAT suggests a re-design of the GOS and
thoroughly reviewed the space-based part of the new Vision of the GOS to 2025.
6.1.32 ET-SAT performed a thorough review of the GCOS Implementation Plan and its Satellite
Supplement and subsequently developed a response that triggered a number of actions: (a) new
vision of the GOS; (b) development of R/SSC-CM; and (c) new emphasis on calibration activities.
6.1.33

The following issues and recommendations were put forward by ET-SAT to the ICT-IOS.
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Issues:
•
•
•

Need to ensure that the set of four documents describing respectively the status of the
space-based component of the GOS, the instrument characteristics, the gap analysis and
the expected product accuracy is maintained in the coming years;
Emphasized that a number of pre-requisites for a smooth transition from R&D missions to
operational status are required;
Expressed concern that the CEOS-WMO Database on User Requirements and
Observing Capabilities cannot be updated because of lack of staff resources within the
Space Programme Office.

Recommendations:
•
•
•
•

Ensure that the reference documentation on status of the GOS, instrument characteristics,
gap analysis and product accuracy is maintained in the coming years;
That the guidelines for WMO action to facilitate the transition from R&D to operational
status be endorsed by CBS;
Redesign the current CEOS-WMO Database on User Requirements and Observing
Capabilities as it is the basis for the Rolling Review of Requirements and should play an
even greater role with WIGOS;
Suggested that an Inter-Commission Team be established among CBS and CAeM to look
after Space Weather matters.

Satellite utilization and products
6.1.34 The Expert Team on Satellite Utilization and Products (ET-SUP) has held two meetings in
the period since CBS-Ext.(06). The first was held in Geneva, Switzerland from 37 September 2007, with the Chair being Mr Jeff Wilson. The second meeting was in Langen,
Germany from 2-5 September 2008, under the acting chairmanship of Mr Wolfgang Benesch.
6.1.35 Topics discussed were: a new Virtual Laboratory (VL) Training Strategy for the next
5 years; preparations for new Centres of Excellence in Pretoria (South Africa) and Russia; the
progress of the Regional ATOVS Retransmission Services (RARS) and Integrated Global Data
Dissemination Service (IGDDS) projects; the analysis of the 2008 edition of the biennial
questionnaire on the status of availability and use of satellite data and products by WMO Members
in the period 2006-2007; input to ET-SAT regarding the New Vision of the Space-based
Component of the GOS; and improved user information on satellite product availability with focus
on data of R&D satellite missions and related education and training in their use.
6.1.36 The ET-SUP completed a preliminary analysis of the 2008 edition of the biennial
questionnaire on availability and use of satellite data and products by WMO Members covering the
period 2006-2007. The aim is to publish the final analysis as a WMO Technical Document.
6.1.37 The ET-SUP reviewed plans and progress of both the IGDDS and RARS projects through
the outcomes of the respective Implementation Groups. Regarding IGDDS, it expressed a strong
view that there was a primary requirement for “GEO imagery over the region” that should be
provided in every region on all components of the IGDDS, including through DVB-S satellite
broadcast service. The ET-SUP raised an action to bring to the attention of CGMS the threat to
DVB-S coverage for South America posed by the foreseen withdrawal of the EUMETCastAmericas component of the IGDDS and the limitations of the GEONETCast-Americas component.
6.1.38 In reviewing present and future R&D satellite data and products including their availability
and application towards better utilization by WMO Members, the ET-SUP discussed ways to
enhance user information on data and products availability, with particular emphasis on R&D data
and products.
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6.1.39 As regards the representation of WMO Member needs to the CGMS/WMO Virtual
Laboratory for Satellite Data Utilization (VL) in relevant areas, the ET-SUP considered the outcome
of the recent Virtual Laboratory Management Group meeting (VLMG-3), including a review of
lessons learnt from the HPTE along with other recommendations and actions raised by the VLMG.
In particular, the ET-SUP considered the importance of the role of Regional Focus Groups and
reviewed progress towards their establishment involving all VL partners. The status of other
training activities, both past and planned, was reviewed taking account of the progress towards
routine involvement of VL materials, tools and techniques. The ET-SUP took note of further
progress with the implementation of the Virtual Laboratory, in particular the establishment of
Regional Focus Groups (RFG) African CoEs (Niamey, Nairobi) and Oman (Muscat) and regular
RFG Activities in the Americas and Caribbean. It further noted the expansion of the network of
CoEs to include Russia and South Africa. An expression of interest in becoming a CoE was also
received from India (ISRO). The fourth meeting of the VL Management Group (VLMG-4),
collocated with ET-SUP-4, generated the draft of a new 5-year Training Plan. ET-SUP revised the
strategy that should allow the Virtual Laboratory to better address the needs of WMO in
meteorology and other related application areas. The expansion of the Virtual Laboratory will allow
the needs of WMO Members in all Regions and all WMO languages to be better addressed.
6.1.40 In order to further the concept of Regional/Specialized Centres on Satellite Products,
ET-SUP-3 (2007) reviewed the evolution of the concept of Regional/Specialized Satellite Centres
for Climate Monitoring (R/SSC-CM) and the draft Implementation Plan. It proposed that the
outcomes and benefits of R/SSC-CM be reviewed after two years prior to extending the concept to
other areas such as air quality. ET-SUP-4 (2008) conducted a further review of the progress made
towards the implementation of the R/SSC-CM noting the outcome of the Planning Meeting held in
Darmstadt, Germany, in April 2008. The extant action to consider extending the concept based on
the experiences of the R/SSC-CM – treating that as a pilot project – was confirmed and given a
due date of 2009.
6.1.41 Regarding further expansion of the space-based component of the GOS baseline to
include sustained observations of additional variables as required for climate monitoring work
jointly with ET-SAT and ET-EGOS, ET-SUP-3 and ET-SAT-3 (2007) carried out a joint discussion
of the re-design of the space-based GOS , which led to the development of a new Vision for the
GOS. This action has been actively pursued with ET-SAT lead, and input provided by ET-SUP.
6.1.42 In developing the “R&D to operations transition” concept and the identification in more
detail the role WMO could assume, ET-SUP-3 and ET-SAT-3 (2007) acknowledged that in the new
Vision for the GOS many capabilities currently relying on R&D missions without any long-term
commitment would then be required on an operational basis. The session highlighted several
aspects of the transition: technology evolution from demonstration to pre-operational and
operational stage, programmatic implications of the change from a research objective to an
operational objective, user involvement and preparedness. The role of WMO in this process was
emphasized. In a similar way, the collocation of ET-SUP-4 and ET-SAT-4 (2008) allowed this joint
discussion to be pursued. The session agreed on guidelines for the role of WMO to facilitate this
transition.
6.1.43 ET-SUP reviewed the status of the draft technical document on the Status of WMO
Members Use of Satellite Data and Products for the years 2004 and 2005 and prepared and
published the Technical Document containing the analysis of the 2007 edition of the user
questionnaire.
6.1.44

The following issues and recommendations were put forward by ET-SUP to the ICT-IOS.
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Issues:
•
•
•
•

Need adequate resources to properly support the planned training and education
activities as elaborated through the VL strategy and ET-SUP work plan;
Follow-on actions should be initiated vis-à-vis those Members reporting problems on
availability and use of satellite data in their responses to the biennial questionnaire;
Involvement of the Regional Rapporteurs to the WMO Space Programme could help to
achieve a higher return rate in the biennial assessment of the status of availability and
use of satellite data and products by WMO Members;
Level 1 satellite data required from GEONETCast-Americas for users from South
America.

Recommendations:
•
•
•
•
•

There is a need for a technical support officer to support the planned training and
education activities as elaborated through the new Virtual Laboratory (VL) strategy;
The WMO Space Programme should initiate follow-up actions for those WMO Members
which report some lack in the availability of satellite data and products;
The Regional Rapporteurs to the WMO Space Programme should be involved to help
achieve a higher return rate of the biennial questionnaire on the status of availability and
use of satellite data and products by WMO Members;
Secure on a long-term basis such level 1 data to South American users which are
currently made available via EUMETCast-Americas;
CBS-XIV to consider the new VL Training Strategy for the next five years.

Requirements and representation of data from AWSs
6.1.45 The ET-AWS held its fifth session at WMO Headquarters, Geneva, Switzerland, from 5 to
9 May 2008. The Chair was Dr Igor Zahumensky.
6.1.46 The Functional Specifications for Automatic Weather Stations were reviewed and
updated based on the proposals of other technical commissions. The ET-AWS also further
developed guidelines regarding the requirements for a robust AWS suitable particularly to remote
location.
6.1.47 Preliminary draft of the requirements for AWS sensors to contribute to the calibration and
ground truth of space-based observations was developed and submitted to ET-SAT and ET-SUP
for consideration.
6.1.48 The ET-AWS discussed generic and sensor specific requirements for existing as well as
new sensors which would improve the capability of AWS to report meteorological parameters
addressing user requirements. The ET-AWS recognized that the work should continue to finalize
the requirements.
6.1.49 A method was discussed that has a potential for use in the selection of observing stations
for RBSN/RBCN and for the continuous optimization of these networks. The ET-AWS agreed on
the need to further investigate the suitability of this technique by its testing on the existing
RBSNs/RBCNs.
6.1.50 Guidelines concerning the transition to specific automated observations were considered
and a preliminary draft of the Guidelines and procedures to assist in the transition from manual to
automatic surface observing stations was elaborated.
6.1.51 The ET-AWS considered the development of four AWS metadata catalogues and agreed
to continue further in their development.
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6.1.52 The need for the Guidelines for the Siting classification of Surface Observing Stations
(not only of AWS) was considered. The ET-AWS recommended that further work be done on the
Siting Classification in close collaboration with CIMO, with the objective to be validated by CBS
and then included in the Manual of the Global Observing System (WMO-No. 544) and Guide to
Meteorological Instruments and Methods of Observation (WMO-No. 8). Following approval by
CBS, a joint ISO/WMO standardization should be explored.
6.1.53 The list of the basic set of variables to be reported by a standard AWS for multiple users
was finalized based on the proposals received from other technical commissions.
6.1.54 A preliminary review of BUFR descriptors was done. The ET-AWS expressed its opinion
that the meaning of BUFR descriptors should be clear to data users and should be transparent to
standard terminology of the WMO Technical Regulations. Regarding a type of measurement/
observation, there should be clear reference to the Guide to Meteorological Instruments and
Methods of Observation (WMO-No. 8). The ET-AWS reviewed the BUFR descriptors related to
AWS metadata transmission and identified those metadata for which BUFR descriptors do not
exist.
6.1.55 The ET-AWS considered the “merged” BUFR template for surface observations from onehour period and for reporting SYNOP data in BUFR including proposed national station
identification and recommended that the its validation should be done as a matter of urgency.
6.1.56 The ET-AWS discussed in details the Vision for the GOS in 2025 (surface component)
and proposed additions to the draft Vision, which was submitted to ET-EGOS for consideration and
finalization.
6.1.57

The following issues and recommendations were put forward by ET-AWS to the ICT-IOS.

Issues:
•

There is no dedicated expert team dealing with the operational issues related to surface
observing networks.

Recommendations:
•
•
•

•
•

OPAG-ISS to be requested to develop BUFR descriptors for all variables, listed in the
table ”The Functional Specifications for Automatic Weather Stations";
OPAG-ISS be requested to use existing BUFR tables in the development and
implementation of metadata catalogues for WIS;
Further develop the siting classification scheme for the inclusion in the Manual of the
Global Observing System (WMO-No. 544) and Guide to Meteorological Instruments and
Methods of Observations (WMO-No. 8), with the ultimate aim that it be recognized as a
joint WMO-ISO standard;
The approval of the revised Functional Specification for Automatic Weather Stations for
the inclusion in the Guide on the Global Observing System (WMO-No.488);
Consider the Basic set of variables to be reported by a standard AWS (Appendix VII) for
inclusion in the Manual on the GOS (WMO-No. 544).

Observing System Experiments and Observing System Simulation Experiments
6.1.58 The 4th Workshop on the Impact of Various Observing Systems on NWP was held in
Geneva in May 2008. The Workshop proceedings (24 scientific papers, plus a summary report)
were published on a CD-ROM and distributed to participants and WMO Members. Compared to
the previous workshop (Alpbach, 2004), the main conclusion is about the emergence of new
satellite systems (hyperspectral infra-red sounders, GPS radio-occultation systems) whose global
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impact has now the same magnitude as (e.g.) AMSU-A.
6.1.59 A set of recommendations has been produced from the Workshop results. They fall into
three categories:
•
•
•

Recommendations about interaction between NWP centres, data providers and data
users;
Recommendations about observational data requirements;
Recommendations about future studies.

6.1.60 The Workshop found that an important tendency of the period 2004-2008 has been the
appearance of new observing systems (especially from satellites), the individual impact of most
individual observing systems has decreased compared to 2004, but the total impact of the
combined observing systems has improved, and the GOS is now more robust because of the
variety and quality of instruments available.
6.1.61

It was proposed to hold the 5th Workshop in 2012.

AMDAR activities
6.1. 62 The number of AMDAR profiles available in data sparse regions of Southern Africa,
Eastern Europe, parts of the Russian Federation, South and East Asia and South America has
increased significantly. Over 3000 aircraft world wide are contributing the Global AMDAR
Programme with approximately 240,000 to 260,000 observations being exchanges on the GTS
per day.
6.1.63 Mature operational programmes, such as those in the USA, Australia and European
(E-AMDAR) are providing on-route AMDAR observations and profiles into identified data sparse
regions as part of their contribution to the WMO WWW Programme. The E-AMDAR Programme is
assisting with the provision of additional AMDAR profiles into Southern Africa, India, Singapore and
the ASECNA group of countries. The WMO AMDAR Panel, in collaboration with Australia,
New Zealand, France and the French Pacific Territories is in the early stages of establishing a
regional pilot AMDAR Programme for the South West Pacific.
6.1.64 The USA AMDAR Programme will provide assistance to those NMHSs considering
implementing the WVSS-II water vapour sensor into their AMDAR Programme by providing
guidelines based on their experience with implementing the WVSS-II water vapour senor on USA
based aircraft. The USA AMDAR Programme will report on the performance of the WVSS-II,
including an additional two one week field experiment, in the last quarter of 2009.
6.1.65 Following the implementation of the WMO Secretariat structure and organization changes,
a new Aircraft Observation Unit (AIR) was created, within the Observing and Information Systems
Department (OBS) and its Observing Systems Division (OSD). The unit now has the responsibility
for aeronautical observations. Within the WMO Integrated Global Observing System (WIGOS) a
WIGOS Pilot Project (PP) for AMDAR has been initiated with participation from the EUCOS and
USA AMDAR Programmes. The PP for AMDAR will focus on the practices impacting AMDAR data
collection, processing, archiving and dissemination. It was agreed that for the integration of
AMDAR into the WWW Programme and CBS working structure, there was a need for a dedicated
Expert Team on Airborne Observations (ET-AIR). The 11th WMO AMDAR Panel agreed on
ICT-IOS Recommendation 7.2.4 “Establishment of new Expert Team on Airborne Observations”
with small changes to the draft TOR as was proposed by the ICT-IOS. The AMDAR Panel
informed ICT-IOS on their conclusion regarding the establishment of the ET-AIR. The Panel
agreed that the establishment of an ET-AIR within the CBS working structure would mean that the
AMDAR Panel Management Group, CBS AMDAR Rapporteur and the Ad-Hoc Steering Group on
WIGOS PP for AMDAR may no longer be required and be integrated into ET-AIR.
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6.1.66 The Panel considered the establishment of new ET-AIR within the CBS working structure
as the next step in a full integration of AMDAR into WMO and WWW (CBS and CIMO) structures.
It was noted that the first step of integration was completed by the establishment of the AMDAR
Technical Coordinator (TC) within the WMO Secretariat, even if temporarily funded through the
AMDAR Trust Fund. The third step is being taken by the involvement of AMDAR experts in the
existing CIMO working structure, namely the CIMO ET on Upgrading the Global Upper-Air Network.
The fourth step would be a provision in the Secretariat regular budget for the AMDAR TC in the
next financial period. The last step would be the long-term objective to support fully AMDAR
coordinating and development activities from the WMO regular budget.
6.1.67 Technical training workshops are forming an important part of the work of the AMDAR
Panel. A shortened South-East Asian Regional training workshop took place as part of the
11th AMDAR Panel meeting and the 5th Science and Technology Workshop and was hosted by the
Malaysia Meteorological Department. A two and half day regional technical training workshop was
held in Bucharest, Romania in November 2007 with 8 participating countries from Central and
Eastern Europe. Additional workshops have been formally requested by the Russian Federation,
Brazil and India. The AMDAR Panel has received a number of requests from NMHS to assist with
development of their AMDAR Programme, including Brazil, India, Kenya, Mexico, Morocco and the
Russian Federation.
6.1.68 One of the best opportunities to provide upper-air observations in those areas that have
been identified as being data sparse is the provision of AMDAR data from operational AMDAR
Programmes. ICT-IOS approved a recommendation to encourage all operational AMDAR
Programmes to collect and distribute AMDAR data outside their national territories as part of their
contribution to WWW was approved by ICT-IOS (see Recommendation 7.2.8).
6.1.69 Most operational AMDAR programmes have recognized that data optimization is an
essential component for making their AMDAR programme more cost efficient. Some AMDAR
programmes have developed or are currently working towards implementing their own data
optimization system to better manage their upper-air data requirements and costs associated with
AMDAR. The AMDAR Panel recommends that the ET-EGOS, through CBS, encourages
establishment of a global AMDAR optimisation solution.
6.1.70 There is a need for increased horizontal density of radiosondes and/or AMDAR
observations, particularly over Africa and generally across the tropics. The AMDAR Panel has
instigated data sharing negotiations with third party data providers, such as TAMDAR, for the
provision of upper-air data to the global meteorological community.
Marine systems
6.1.71 The Global Ocean Observing System (GOOS) is now 60% completed and the Argo
profiling float component became the second component to reach completion in November 2007
with 3000 operational units reporting in real-time from the world oceans. Argo is now playing a key
role in improving the seasonal climate forecasts, and its data are routinely being used in coupled
ocean-atmosphere models together with satellite products and other data from in-situ observing
systems. The ICT-IOS recognized that sustainability of the Argo network over decadal timescales
remained a matter of concern since most of the national Argo programmes are still supported
through research funding.
6.1.72 There were 4336 ships recruited by WMO Members at the end of 2007; about 2000 of
them are equipped with electronic logbook. However, less than 1000 of the VOS report
observations at least daily. Despite the reduced number of recruited vessels, the number of
Automatic Weather Stations installed onboard ships and providing hourly observations has
increased (now over 200 units) leading to a continued increase in the total number of SHIP reports
available on the GTS. The VOSClim fleet has reached its initial target of 200 ships, but not all of
the required additional elements (metadata, QC flags) are always recorded and distributed through
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the Global Collecting Centres (GCCs). The collection of these additional elements is essential to
meet the requirements for climate studies (instrument siting, data of appropriate and known quality).
6.1.73 The ICT-IOS recognized that upper-air profiles made through the Automated Shipboard
Aerological Programme (ASAP) complemented AMDAR data over data sparse ocean areas. In
2007, 6425 ASAP reports were received globally from the GTS. There are now 16 units operated
by EUMETNET under E-ASAP, which produced 5235 TEMP SHIP reports in 2007 from the North
Atlantic and the Mediterranean Sea. The Ship-of-Opportunity Programme (SOOP) also provides
for valuable upper-ocean thermal data through 41 high-resolution and frequently repeated
XBT lines now fully occupied (target 51 lines). These data complement the Argo network.
6.1.74 CBS-Ext.(06), the Second Session of the JCOMM Observations Coordination Group, and
the Twenty-third Session of the DBCP have recommended to equip the complete network of
drifting buoys with barometers (1250 units). Good progress was made by JCOMM in this regard;
in June 2008, 554 units were actively reporting Sea Level Pressure.
GCOS matters
6.1.75 GCOS will issue a report on progress with the GCOS Implementation Plan by June 2009.
Additionally an update of the 2004 GCOS Implementation Plan - conceived to cover a 5-10 year
period - is also planned, possibly associated with a review of GCOS observation requirements.
6.1.76 The GCOS Reference Upper-Air Network (GRUAN), a specialized network building on
the GCOS Upper-Air Network, is being developed. This small network of 30-40 reference sites will
provide long-term high quality climate records to constrain and calibrate data from more spatiallycomprehensive global observing systems. The Richard Assmann Observatory in Lindenberg has
been designated by WMO as the lead centre for the GRUAN network.
6.1.77 it is emphasized that the GCOS Reference Upper-Air Network would be part of a tiered
system of networks to which both the GCOS Upper-Air Network (GUAN) and the WMO Global
Observing System (GOS) are vital components. Upon a positive response from GCOS, the ICTIOS recommended the establishment of GRUAN as a WIGOS Pilot Project.
6.1.78 The first Coordination Meeting of the CBS Lead Centres for GCOS was held in Teheran,
Iran in November 2007. Revised Terms of Reference of the CBS Lead Centres for GCOS have
been developed.
6.1.79 There has been discussion about the need to continue CLIMAT TEMP reports. Further
investigation is being performed before any recommendation is made.
Impact of new instrumentation on the GOS
6.1.80 The Co-Rapporteur on the Impact of New Instrumentation on the GOS advised that
following a decision taken at CBS-Ext.(06), a questionnaire on the Impacts of New Instrumentation
on the GOS was prepared and issued in 2007. Fifty Members responded to the questionnaire.
Despite the relative low response (only 30% of the potential number of returns were received), the
overall expenditure on observational systems was higher than in 2006, both in terms of new
equipment and upgrades; though more particularly with new systems. A high proportion of the
funding came directly from the Members (though not always the NMHS), a welcome trend.
6.1.81 The questionnaire summary highlights that a global priority appeared to be in investment
in AWS systems, since some 72% of all respondents had introduced new/additional AWS systems
and some 22% had upgraded AWS systems during the period in question. Satellite reception
equipment and upper-air systems were the next highest categories for investment though there
were some individually high investments in equipment such as next generation Radar by a few
Members.
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GOS-related regulatory material
6.1.82 The Rapporteur on GOS-Related Regulatory Material advised that the revised Guide on
the GOS (WMO-No. 488) was published in 2007. In addition Volume II of the Manual on the GOS
(Regional Aspects) is currently in the process of adoption by the regional associations, and that
RAs I, V and VI already approved their parts of the Volume II of the Manual on the GOS.
6.1.83 The ICT-IOS considered inclusion of relevant information gained through WMO observing
experiments, such as THORPEX and IPY in the GOS regulatory material. The possible
placeholder would be the Preamble to the Manual on the GOS.
6.1.84 The ICT-IOS noted that there are differences in certain elements among the Regions in
the Manual on the GOS, Volume II, where a certain level of consistency may be needed. For
instance, better harmonization of criteria for inclusion of stations in the RBSN/RBCN, classification
of stations, procedures for updating and amending the RBSN/RBCN and basic definitions may
benefit from regional harmonization. While fully acknowledging the need for regional differences,
the ICT-IOS requested the Rapporteur on Regulatory Material to coordinate with all the
Rapporteurs/ Coordinators on the Regional Aspects of the GOS regarding possible harmonization
of regional differences.
6.1.85 To assist rapporteurs with the design and optimization of RBSNs/RBCNs, the ICT-IOS
suggested that two simple tools be developed. These tools would also allow for harmonizing the
criteria for inclusion of new stations in the regional networks, classification of existing stations
according to their information weights (meteorological and economical impacts) and estimating the
degradation of networks in the case of removal of existing operational stations from regional
networks. A technical specification will be developed for this task. A report on progress will be
prepared by 5 November 2008 and based on this, the WMO Secretariat may request the services
of a contractor to address this issue.
6.1.86 Regarding the current status of the revised WMO No. 9, Volume A application, a revised
version of Volume A was developed as a standalone Oracle application. It was implemented in
late 2007 on a dedicated PC within the Observing Systems Division (OSD) in the Secretariat.
Preliminary tests conducted by Secretariat staff were satisfactory with the application not showing
any obvious deficiencies. It was concluded that the application in its current mode has great
potential and could completely replace the present operational version of Volume A.
6.1.87 As a standalone Oracle application on a dedicated computer, used only for test purposes,
the application does not require an Oracle DBMS license or an Oracle APP server license.
However, for operational use, it requires an Oracle Database administrator, appropriate licensing,
a stable environment that would guarantee regular maintenance, development and administrator
support with backups and disaster recovery services. With the Oracle servers within the
Secretariat now outsourced to the United Nations International Computing Centre (UNICC), the
implementation of the redesigned Volume A within the Secretariat is not possible.
6.1.88 The ICT-IOS discussed various scenarios for implementation of the redesigned Volume A
and concluded that the most reasonable solution is to continue for now with the old Access-based
version of Volume A currently ported on WMO computer platforms. It requested the Secretariat to
try to find a major RSMC that would be prepared to host Volume A free of charge on behalf of
WMO. However, the ownership should remain with WMO.
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INF 6.3(1) – DATA-PROCESSING AND FORECASTING SYSTEMS (DPFS) INCLUDING
EMERGENCY RESPONSE ACTIVITIES (ERA) – ER 1 AND ER 6
CBS-XIV/INF 6_3(1)

PROGRESS REPORT BY OPAG ON DPFS ON GDPFS AND
ERA PROGRAMMES OF ACTIVITIES
1.

Introduction

The WMO’s Global Data-Processing and Forecasting System (GDPFS) represents the
function of weather forecasting including the production of alerts and warnings of severe weather.
It is a network of operational meteorological centres that produce numerical guidance, and
forecasts and warnings, and is a part of a global early warning system for meteorological and
environmental hazards.
The GDPFS centres produce routine weather and climate data products and analyses,
forecasts, advisories, warnings and specialized products required by NHMSs and other Members’
agencies for providing effective services for the protection of life and property, and the
environment, increased safety of activities carried out on land, at sea and in the air, and enhance
the quality of life through sustainable development. Each of the GDPFS centres are at the core of
the operational infrastructure of the NMHSs and operate 24 hours a day everyday in a continuous
programme of data collection and exchange and data-processing, to assimilate data into objective
analyses and numerical simulations, to produce numerical predictions of the future states of the
atmosphere, and, through further post-processing, produce additional routine and specialized
outputs and products in a wide range of applications. The end results are forecasts and warnings
that support a wide range of meteorological services.
The outputs of the GDPFS meet diverse requirements of WMO Members that range from
immediate support to emergency response, to routine weather forecasts and warnings for the
general public and for air traffic control, to environmental prediction such as sea-state or air quality,
to long-range forecasts, to products that create economic advantage for Members, tailoring
products and services to different industrial sectors.
The Emergency Response Activities (ERA) programme is associated with the operational
activities of the network of GDPFS centres in the application of NWP to atmospheric transport and
dispersion modelling (ATM), which is the basis for specialized meteorological support to
environmental emergency response. This programme is established to assist NMHSs, their
respective national agencies, as well as relevant international organizations to respond effectively
to environmental emergencies with atmospheric dispersion of airborne hazardous substances.
The GDPFS and ERA contribute directly to several WMO Expected Results: ER 1
(weather forecasts and warnings), ER 2 (climate information and prediction), ER 6 (disaster risk
reduction), ER 7 (service delivery), and ER 9 (capacity building).
The final report of the meeting of the Implementation Coordination Team for the OPAG on
DPFS (Montreal, October 2008) contains the most up-to-date and comprehensive information on
the progress of activities of the GDPFS and ERA programmes. The following contains highlights of
these programmes’ activities.

2.

STATUS OF THE IMPLEMENTATION OF THE GDPFS

Presently, there is a class of Centres that produces global-scale NWP predictions. A
second tier of centres produces regional or sub-regional NWP predictions and guidance, and a
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third tier includes national centres that run Limited-Area NWP or post-processing systems that
cover only their respective national domains of interest.
At the regional level, there are Regional Specialized Meteorological Centres (RSMC), in
two categories: Geographical Specialization, and Activity Specialization. Those of Geographical
Specialization provide NWP and forecasting guidance over a region beyond their own respective
national areas of responsibility. Those of Activity Specialization include specialized NWP-based
applications, covering a region beyond their respective national boundaries, for specific aspects of
meteorological predictions (e.g. tropical cyclone forecasting, medium-range forecasts, long-range
forecasts, atmospheric transport modelling for environmental emergency response, UV-forecasts).
The Severe Weather Forecasting Demonstration Project (SWFDP) is an implementation
of the Cascading Forecasting Process, where global and regional NWP/EPS products from
GDPFS centres are made available, to NMHSs of a subregion of developing countries. A
designated RSMC synthesizes all available guidance and information to produce a RSMC Daily
Guidance Product for use by the participating NMHSs. The project accelerates technology transfer
of existing and proven products for use by NMHSs of participating countries, and when established
allows a series of continuing cycles of demonstration and implementation, and expansion.
The GDPFS also includes designated operational centres for long-range forecasting,
which contribute to climate predictions in WMO. Through close collaboration between CBS and
the Commission for Climatology (CCl), Global Producing Centres for Long-range Forecasts (GPCLRF) have been designated. Further, it is anticipated that Regional Climate Centres (RCC) will
also be included in the GDPFS, as a CBS/CCl coordinated proposal to CBS-XIV (2009). This
framework of operational centres contributes directly to the functioning of Regional Climate Outlook
Forums (RCOF).
Numerical Weather Prediction (NWP) systems are now implemented at 83 NMHSs
worldwide with increasing resolution. Global models run in 16 centres, 11 of these are sharing
global outputs with 188 NMCs (through GTS, Satellite, or Internet); 7 of these are providing
boundary conditions to 83 NMCs to run Limited Area Models (LAM). Still 105 NMCs do not run
any NWP model, and about 30 NMCs are still not automated. Sixteen centres are running
ensemble prediction systems (EPS) with increasing resolution and increasing numbers of
members.
EPS is becoming increasingly integrated in operational NWP systems in the more
advanced centres. EPS is increasingly used in operational forecasting, and is also starting to be
used in improved data assimilation systems. Regional EPS is developing rapidly, as are
applications and ensembles of application models.
As recommended by Congress, centres running global models should consider facilitating
the acquisition of boundary conditions by NMCs running LAMs, and as well, assist in the evaluation
and possibly providing the necessary computing and telecommunications infrastructure for
undertaking and sustaining the implementation of the LAM. It is also important that RSMCs
running models ensure dissemination of the products to NMHSs of countries covered by their
models’ footprint and work in a consultation with NMHSs to share resources and expertise for
further development of NWP for the sub-region.
The concept of a “consortium” i.e., a group of NMHSs sharing expertise, knowledge and
resources, using the same NWP modelling system to enhance progress in development and
improvement of the model and the use of its products, has been positively demonstrated by a
number of groups to enhance their capability to produce better forecasts and warnings of severe
weather.
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3.
Severe Weather Forecasting and the Severe Weather Forecasting Demonstration
Project
The SWFDP is an initiative to further explore and enhance the use of outputs of existing
NWP systems of the GDPFS, including ensemble prediction systems (EPS). Its aim is to
contribute to capacity-building and to help developing countries to have available and implement
the best possible use of existing NWP, including EPS products for improving forecasts and
warnings of hazardous weather conditions. Global-scale products, as well as data, other products
and information provided by other regional centres (e.g. limited-area NWP) are integrated and
synthesized by a designated Regional Specialized Meteorological Centre (RSMC), which, in turn,
provides daily guidance for short-range (days 1 and 2) and medium-range (out to day-5) on heavy
rain and strong winds to participating National Meteorological Centres of the region. This is a
“Cascading” concept of the forecasting process.
The SWFDP in its first implementation in south-eastern Africa completed its one-year field
phase in November 2007. It focused on improving weather forecasting and warning services for
heavy rain and strong winds and involved global and regional centres to build the forecasting
capacity of the NMHSs of Botswana, Madagascar, Mozambique, Tanzania, and Zimbabwe. The
participating global centres included ECMWF, NCEP (USA), and Met Office (UK).
The
participating regional centres included RSMC Pretoria, RSMC La Réunion (Tropical Cyclone
forecasting) and ACMAD. A draft final report has been completed (February 2008).
The SWFDP Steering Group, with representatives of all WMO Regions, has updated its
general guidance documents for the project: “SWFDP Overall Project Plan” and “SWFDP
Guidebook on Implementing Regional Subprojects” to reflect the experience of the first Regional
Subproject, as well as input from Public Weather Services and Disaster Risk Reduction
programmes.
In RA I, two joint GDPFS/PWS training workshops took place for forecasters of NMHSs of
Southern Africa, in particular to facilitate the implementation of the expansion of the SWFDP
(November 2007, November 2008). The training included subjects on NWP/EPS, probabilistic
forecasting techniques, use of advanced satellite-based products for Nowcasting, and PWS
aspects, as well as the SWFDP operational framework. Representatives of disaster management
and civil protection authorities (DMCPA) participated in the PWS part of the workshop, to use this
opportunity to improve organizational linkages for mulit-hazard early warnings for disaster risk
reduction. The expansion of the project into Southern Africa requires the establishment of a new
Regional Technical Implementation Team whose first task will be to develop a new Regional
Subproject Implementation Plan; this activity is planned for 2009.
In RA III, a joint GDPFS/PWS training workshop took place in Curitiba, Brazil
(10-21 September 2008), to train forecasters of central South American NMHSs (Argentina, Brazil,
Paraguay, Uruguay, Chile, Bolivia, Peru), to prepare the ground for the implementation of a
SWFDP regional subproject. A Regional Subproject Management Team will be established and
Regional Subproject Implementation Plan is being developed.
The SWFDP Steering Group noted that a comprehensive multi-hazard end-to-end
systems approach to planning of SWFDP is desirable, and recognized that in the implementation
there is a practical advantage to use a building-block evolutionary approach, as was used in the
first SWFDP regional subproject, i.e., that the GDPFS “engine” (of the Cascading forecasting
process) was first implemented (November 2006). With a well-functioning forecasting “engine” in
place, other blocks are added, such was the case for introducing PWS aspects, in February 2007.
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The Rapporteur on Applications of NWP to Severe Weather Forecasting,
Mr Jean-Marie Carrière (France), and the Chairperson of the SWFDP Steering Group,
Mr Bernard Strauss (France), led this area of activity.
4.

Very Short-range Forecasting

The: “Table of possible blending approaches with model and observational data
combinations for very short-range forecasting” developed by the experts (Expert Meeting,
Toulouse, November 2007) should be finalized and made available to Members. With clearer
requirements in a specific proposal, such as one arising from the SWFDP, a project could be
developed to blend Nowcasting and high resolution Limited-area NWP outputs to cover the entire
forecast period out to t+12 hours.
The Rapporteur on Applications of NWP
Mr Jean-Marie Carrière (France), led this area of activity.
5.

to

Severe

Weather

Forecasting,

Extended and Long-range Forecasting

Much progress has been made in developing a coordinated global provision of long-range
forecasts to Members, including those provided to future RCCs, Regional Climate Outlook Forums
(RCOFs) and NMHSs, noting in particular:
•

The designation of 9 Global Producing Centres of Long-Range Forecasts (GPCs) at
CBS-Ext.(06), 3 additional centres are proposed to CBS-XIV;

•

Development of a functioning Lead Centre for the Standard Verification System for Longrange Forecasts (LC-SVSLRF), co-hosted by GPCs Montreal and Melbourne, and
including a Website display of skill maps and diagnostics from the GPCs, using standard
visualization formats;

•

Development of the capabilities of a Lead Centre for Long-range Multi-model Ensemble
forecasts (LC-LRFMME) jointly by GPCs Seoul and Washington, following endorsement of
the concept by Cg-XV; designation of joint GPC Seoul and GPC Washington as
LC-LRFMME is proposed to CBS-XIV.

It is acknowledged that development and maintenance of GPC capability is a substantial
undertaking and that it was likely that not all GPCs are fully compliant with the designation criteria
at the time of their designations. It is also recognized that temporary periods of minor noncompliance will be acceptable when GPCs’ prediction systems are in transition. The OPAG
therefore requested that all existing GPC identify any areas of non-compliance, and provide the
ET-ELRF with dates by which full compliance will be re-established. The ET-ELRF has been
charged to develop a procedure for reporting areas of non-compliance.
Matters related to extended-range forecasting should be maintained in the work of the
ET-ELRF, and the Terms of Reference for the ET should include aspects related to the
infrastructure and verification aspects for this range. It was agreed that these activities are in
general of lower priority than progressing the development of GPC, LC-LRFMME and LC-SVSLRF
long-range forecasting services that meet the needs of Climate Information and Prediction.
High priorities for long-range forecasting include to:
•

Increase the functionality and coordination of the LC-SVSLRF and developing
LC-LRFMME;
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•

Promote the developing services to users and to gather and act on user feedback,
including in particular, participating in the World Climate Conference-3 in 2009 relative to
the subject of seasonal predictions;

•

Participate in the 10-year review of RCOFs to introduce and better integrate the GPC and
Lead Centre outputs into the seasonal forecast consensus process under CCl/CLIPS.

The Expert Team will maintain review of new verification scores as they are developed,
while there was no need at this time to include additional verification scores in the SVSLRF. It is
desirable to maintain a period of stability in the SVSLRF during its ‘roll out’ to users. It was noted
however that greater clarity is needed on how GPCs should construct confidence intervals on skill
scores.
The Chairperson, of the Expert Team on Extended and Long-range Forecasting,
Dr Richard Graham (UK), led this area of activity, following the merging of two component expert
teams (at CBS-Ext.(06)): LRF-Infrastructure, chaired by Mr Willem Landman (South Africa), and
LRF-Verification, chaired by Mr Normand Gagnon (Canada).
6.

Probabilistic Forecasting and Ensemble Prediction Systems and Applications

In the context of short-range and medium-range applications of ensemble forecasting
systems, severe weather episodes although rare, are high-impact events, i.e., even if the
probability of occurrence is low, particular attention must be paid to early detection and providing
guidance to decision-makers. Expertise is particularly important for assessing and advising in the
case of rare and very rare events as the probability distribution function (PDF) of the prediction in
the ensemble may have a very different behaviour from the usual PDF of more frequently occurring
conditions. Generally speaking, it is important to take into account as much as possible the cost
model of the customer of ensemble forecasts to determine the decision process. In the case of
severe weather, the cost of non-detection is most of the time much higher than the cost of false
alarms.
In certain specific types of high-impact weather systems, exchange of limited information in
dedicated simplified coding can be of great value. The new C-XML code for tropical cyclone tracks from
ensemble forecasts is an excellent example. For the benefit of vulnerable WMO members, this coding needs
to be backed up by systems which turn the information into products (e.g. charts) for cascading to NMHSs of
least developed countries.
Uncertainty from weather forecasts is starting to be propagated into uncertainty in the impact of the
weather through coupling ensembles to application models such as storm surge, hydrology or wind energy
production models. Such approaches have potential to greatly increase the value of EPS in protection of life
and property.

The Chairperson of the ET-EPS visited RSMC Pretoria while representing CBS at a
meeting of the GIFS-TIGGE Working Group in March 2008, and noted the routine work and
enthusiasm of forecasters at RSMC in relation to the Severe Weather Forecasting Demonstration
Project (SWFDP). The project has clearly demonstrated real results in increased use of EPS
products to improve forecasting and warning services in NMHSs of developing countries.
The Chairperson of the Expert Team on Ensemble Prediction Systems, Mr Ken Mylne
(UK), led this area of activity. He noted that the Team has not met since February 2006 due to
lack of budget. However he has been active in representing CBS and the needs of the operational
forecasting community in plans for THORPEX’s GIFS-TIGGE, and in the development of SWFDP
in aspects related to EPS products.
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NWP Forecast Verification

The Coordination Group on NWP Forecast Verification is in a formation stage, with
Mr David Richardson (ECMWF) as its Chairperson. He participated at the meeting of the CAS
Joint WWRP/WGNE Working Group on Forecast Verification Research (JWGV). It is anticipated
the Coordination Group on NWP Forecast Verification will soon be formed.
Developing a link between the Coordination Group and the JWGV will benefit both groups.
Two initial areas for collaboration are verification of NWP models for surface weather parameters
and verification of severe weather (including meeting the needs of SWFDPs).
The main issues were summarized as follows:
•
•

Scores are exchanged between GDPFS centres monthly, as required. However, a number
of centres are not participating in this exchange. All global forecasting centres should be
encouraged to participate;
Verification against observations should use a list of stations prepared annually by the
lead centre for radiosondes and distributed to all centres (and to WMO). The e-mail list is
no longer up-to-date and in practice the centres do not all use the same stations. This can
significantly affect the scores. The e-mail contact list needs to be updated;

•

Verification against analyses is specified on a 2.5° x 2.5° latitude-longitude grid. This is
now substantially below the resolution of many global models, which can be as high as
0.25°. The method of interpolation to the verification grid can have a significant effect on
the scores and is not consistent between centres. The methods used to interpolate to
verification grid need to be agreed;

•

Anomaly correlation can be significantly affected by the climatology used. The climatology
is not specified, nor is there a record of what is used by each centre. Use of a common
climatology would aid comparison of results;

•

The range of forecast parameters, steps and areas should be extended to bring it up to
date with the current state of the art in operational NWP.

8.

Emergency Response Activities

WMO participated in the Convention Exercises (ConvEx-3 (2008)) of the International
Organizations, sponsored by the Intern-Agency Committee on Response to Nuclear Accidents
(IACRNA) organized by IAEA. The exercise accident scenario was at a nuclear power plant in
Mexico. The Mexican exercise players carried out the exercise under actual weather conditions,
and benefited from cooperation of the Meteorological Service of Mexico.
While the RSMCs performed very well, the main short coming was that IAEA’s Incident and
Emergency Centre (IEC) did not follow standing procedures for making requests and interacting
with WMO Centres. In the evaluation of the exercise, it was emphasized that the specialized
atmospheric dispersion products should only be used with expert interpretation by a meteorologist,
to ensure consistency with actual and predicted weather conditions of the vicinity and region. The
IAEA and WMO will identify suitable opportunities to train IEC staff, responders at national
competent authorities, as well as relevant personnel of international organizations (i.e. members of
IACRNA) in basic understanding of meteorological and dispersion modelling products that are
provided by WMO Centres.
The CG-Nuclear ERA continues to explore the development of a platform for testing
ensemble techniques for ATM outputs, and felt it would be best led by a lead RSMC for the activity.
However no volunteer has been found, therefore in the mean time, cooperation with the EC-JRC
(Ispra) is being pursued with the creation of a ‘’private’’ WMO Ensemble session (non-operational),
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with permission to be given to DWD (Offenbach) to manage it. It is noted that this is a
developmental activity; no reliance could be placed on any non-operational establishments.
The IAEA and the RSMCs are exploring the feasibility and usefulness of possible new
products to support emergency response. As a first step, a radioactive plume ‘’time-of-arrival’’
product has been proposed, and early efforts have commenced. This product is well suited for an
ensemble ATM technique.
The cooperation with CTBTO is continuing, in a “CTBT – International Science Studies”
(ISS) initiative to examine the adequacy of the scientific and technical basis for Treaty Verification.
One of the ISS Topic Areas is Atmospheric Transport Modelling, which is closely associated with
the Radionuclide part of the International Monitoring System of the CTBT.
Benefits to
developments in meteorological systems from technical exchanges with CTBTO could be further
realized (e.g. data on natural radionuclides, detection of severe weather and other geophysical
phenomena and hazards). An international conference is planned as part of the initiative.
In relation to updating the document “Meteorological and Hydrological Aspects of Siting and
Operations of Nuclear Power Plants” (WMO/TD-No. 170), WMO is cooperating with the
International Atomic Energy Agency (IAEA) on the development of a IAEA Safety Guide on
meteorological and hydrological aspects of site evaluation for nuclear installations, which
effectively addresses requirements for technical guidance, and so far has involved CBS, and CCl.
The Expert Team on Applications of Atmospheric Transport Modelling (ATM) for Nonnuclear ERA made progress with respect to extension of the ERA programme to include nonnuclear environmental response, including the demonstration experiment of the ATM-backtracking
capability, and developments of the sand and dust storm prediction by Research and is potentially
relevant to the GDPFS and CBS.
In 2007, the Expert Team planned a demonstration experiment on the new operational
backtracking capabilities and products that the RSMCs can provide. The experiment was carried
out over 29 February to 3 March 2008, with the participation of RSMCs Beijing, Exeter, Melbourne
and Washington. RSMC Exeter provided the basis for the experiment by simulating a chemical
release to the atmosphere from a ruptured tanker ship off the coast of France in the English
Channel. Using the UK Met Office dispersion model nested in the forecast wind field, simulated
observations of chemical concentration at a number of receptor sites in Europe were generated
and then supplied to the participating RSMCs. The RSMCs were then requested to perform
backtracking simulations to identify the source location. Back dispersion plumes, back trajectory
plots and Source Receptor Sensitivity (SRS) calculations were generated by each of the RSMCs
for each simulated observation. The results were encouraging, with the SRS results showing
particular promise. For this initial experiment the results were not calculated in real-time thus
operational procedures were not exercised. A second more comprehensive experiment is planned
for 2009.
The ERA pages of the WMO Website has been updated, including the WMO Technical
Document entitled: “Documentation on RSMC Support for Environmental Emergency Response”
(WMO/TD-No. 778). This represents a wealth of information on the application of atmospheric
dispersion and transport modelling, based on NWP outputs. Illustrative examples as well as links
to other useful information are provided.
The Chairperson of the Coordination Group on Nuclear ERA Mr René Servranckx (Canada),
and the Chairperson of the Expert Team on Non-nuclear ERA, Mr Christopher Ryan (Australia), led
this area of activity.
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WMO Sand and Dust Storm Warning Advisory and Assessment System (SDS-WAS)

WMO is taking a lead with international partners in coordinating SDS-WAS to develop,
refine and provide products to the global community useful in reducing the adverse impacts of
sand and dust storms and to assess impacts of the SDS process on society and environment.
Mineral aerosols, mobilized during sand and dust storms in arid and semi-arid continental regions,
are the dominant component of the atmospheric aerosol and play an important role in weather,
climate, human health and air quality, transportation air and highway safety, marine productivity
and agriculture.
In May 2007 upon the recommendation of CAS, the 14th WMO Congress endorsed the
launching of SDS-WAS conducted by WWRP/GAW and in cooperation with other WMO
programmes. In June 2008, the 60th Executive Council of WMO (EC-60) welcomed the initiatives
towards the development of SDS-WAS to assist Members to gain better access to services
related to sand and dust storms prediction and warning advisories through capacity building and
improved operational arrangements. EC-60 also welcomed the establishment of the two SDSWAS Regional Nodes: North-Central Africa/Europe/Middle East Node hosted by Regional Centre
in Spain, and Asia Node hosted by Regional Centre in China. Establishment of more regional
nodes in the future is also considered.
In 2008, a Draft SDS-WAS Implementation Plan 2009-2013 was developed and discussed
by two regional nodes. The SDS-WAS mission, as specified in the Plan, is to enhance the ability of
countries to deliver timely and quality sand and dust storm forecasts, observations, information and
knowledge to users through an international partnership of research and operational communities.
Details on SDS-WAS implementation are available in WWRP web page:
http://www.wmo.int/pages/prog/arep/wwrp/new/Sand_and_Dust_Storm.html
Research is considered as an essential component of SDS-WAS. Because of some
operational aspects anticipated by the SDS-WAS implementation, cooperation of CBS with CAS
would be highly desirable to ensure that transition of certain SDS-WAS activities from research to
operational forecasting is performed within the GDPFS.
10.

Meetings held by DPFS since CBS-Ext.(06)

The following meetings were organized and held under the programme of activities of the
OPAG on DPFS, during the intersessional period from CBS-Ext.(06) to CBS-XIV, i.e.,
November 2006 to March 2009:
SWFDP – RA I
SWFDP – Southeast Africa Regional Subproject Management Team
27 February–2 March 2007, Maputo, Mozambique
ET-nNERA
Expert Team on Modelling Atmospheric Transport for non-Nuclear Emergency Response Activities
4-8 June 2007, Montreal, Canada
LC-LRFMME
WMO/KMA GPCs Workshop on Lead Centre for Long-Range Forecast Multi-Model Ensembles
18-20 September 2007, Busan, Korea (Rep. of)
SWFDP – RA I
RA I Regional Training Seminar on use of GDPFS products especially for Severe Weather
Forecasting and Public Weather Service in Support of Natural Disaster Reduction

PROGRESS/ACTIVITY REPORT

43

29 October–9 November 2007, Pretoria, South Africa
ET-VSRF
CBS Expert Meeting on Very Short-Range Forecasting
26-29 November 2007, Toulouse, France
SWFDP-SG
CBS Steering Group Severe Weather Forecasting Demonstration Project
17-20 March 2008, Geneva, Switzerland
ET-ELRF
CBS Expert Team on Extended and Long-range Forecasting
7-10 April 2008, Beijing, China

CG-NERA
CBS Coordination Group for Nuclear Emergency Response Activities
5-8 May 2008, Melbourne, Australia
SWFDP – RA III
RAIII Training Workshop on Use of GDPFS Products and PWS to initiate SWFDP in support of
Natural Disaster Reduction
15-25 July 2008, Curitiba, Brazil
ICT-DPFS
CBS Implementation Coordination Team on Data Processing and Forecasting Systems
29 September–3 October 2008, Montréal, Canada
SWFDP – RA I
SWFDP – Southern Africa Regional Subproject Management Team
24-27 February 2009, Pretoria, South Africa

INF 6.4 – OPERATIONAL INFORMATION SERVICE (OIS)
CBS-XIV/INF 6.4

1.
The objective of the Operational Information Service (OIS) is to collect from, and
distribute to WMO Members and WWW Centres detailed and up-to-date information on the
facilities, services and products made available in the day-to-day operation of the WWW. The
following operational information is posted on the WMO server (see note1):

1 http://www.wmo.int/pages/prog/www/ois/ois-home.htm
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Catalogue of Radiosondes and upper-air wind systems in use by Members;



Regional basic synoptic and climatological networks;



WMO-No. 9, Volume C1 - Catalogue of Meteorological Bulletins;



WMO-No. 9, Volume C2 - Transmission programmes;



Routeing catalogues of bulletins;



Monitoring Reports (quality and quantity);



WMO-No. 9, Volume D - Information for Shipping;



WMO-No. 47 - International List of Selected, Supplementary and Auxiliary ships;



Operational Newsletter on the World Weather Watch and Marine Meteorological Services;



Additional data and products as defined in Resolution 40 (Cg-XII).

A document on the best practices for the management of the operational information is available
on the WMO server (see note2).
WMO-No. 9, Volume A – Observing stations
2.
The ICT-IOS discussed various scenarios for the implementation of the application for the
redesigned Volume A. The ICT-IOS recommended that the new application be hosted in an
RSMC (see CBS-XIV/INF. 6.1, paragraph 6.1.15).
WMO-No. 9, Volume C1 - Catalogue of Meteorological Bulletins
3.
Four MTN centres did not provide updates to WMO-No. 9, Volume C1 - Catalogue of
Meteorological Bulletins during the period 2004-2008: Cairo, Jeddah, Nairobi and Washington.
The ET-OI noted that these centres planned to provide such updates.
4.
The Secretariat posts and maintains the lists of BUFR/CREX bulletins (excluding radar
and satellite data) included in the Volume C1, which are relevant to the migration on the WMO
server (see note3). This list is updated whenever a change occurs on a weekly basis.
Routeing catalogues
5.
Each RTH should prepare a routeing catalogue accessible by other GTS centres, in
particular by its associated NMC. The routeing directory should be updated monthly if possible,
but not less than every three months. The periodicity of updating the routeing catalogues of the
other RTHs is improving, but is insufficient for some centres.
WMO-No. 9, Volume C2 – Transmission Programmes
6.
Volume C2 contains the transmission programmes of the distribution systems of the GTS
(satellite distribution systems, RTT and radio-facsimile broadcasts). In order to avoid unnecessary
2 http://www.wmo.int/pages/prog/www/ois/best_practices_OI.doc
3 http://www.wmo.int/pages/prog/www/ois/Operational_Information/TDCFMigration.html
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duplication of information, in particular with Volume D and routeing catalogues of RTHs,
CBS-Ext.(02) agreed that Volume C2 should contain the identification and the technical
specifications of each data distribution system and a summary of the transmission programmes.
Members operating the GTS centres concerned should include the lists of bulletins transmitted
through distribution systems in their routeing catalogues and should continue providing updates on
data distribution systems as well as a summary of the transmission programmes in an electronic
format to be included in Volume C2. The information contained in Volume C2 was not satisfactory
since:


Only a few countries provided information to be included in Volume C2 in the new format
agreed by CBS;



Many entries appeared obsolete or incomplete. Information on satellite distribution
systems is particularly insufficient.

Recommendations of the CBS Expert Team on GTS-WIS Operations and Implementation (ET-OI)

7.
The joint Implementation-Coordination meeting on the MTN and meeting of the CBS
Expert Team on GTS-WIS Operations and Implementation (Geneva, 23-26 September 2008)
considered the above deficiencies in the updating of the operational information and made
recommendations with a view to overcoming these deficiencies that are reproduced in
paragraphs 6.4.2 to 6.4.5 of CBS-XIV/Doc. 6.4.

INF 6.5 – SYSTEM SUPPORT ACTIVITIES, INCLUDING TECHNICAL COOPERATION
CBS-XIV/INF 6.5
Technical Cooperation and System Support Activities
1.
The lists of completed and ongoing projects concerning WWW and PWS during the period
2007-2008 are given in the document “TC_Projects_2007-2008.doc” (see footnote 4).
Integrated Observing Systems (IOS)
2.
In 2007-2008, 25 countries received support for a total of 26 projects concerning
observing systems. Thirteen projects aimed at strengthening surface observing stations and six at
strengthening upper-air observing stations. Seven projects were related to radar networks. There
remained 78 VCP projects for observing systems, which had not yet been fully supported.
Information Systems and Services (ISS)
3.
Fifty-two countries received support for 56 projects concerning information systems and
services in 2007-2008. The projects aimed at strengthening the message switching systems (MSS)
at a GTS centre, the links of centres to the GTS or to observing stations; 44 projects were related
to the provision of satellite receiving systems. Thirty-one VCP projects had not yet been fully
supported.
Data-processing and Forecasting Systems (DPFS)
4.
Six countries received support concerning data-processing and forecasting systems in
2007-2008. Twenty-two VCP projects had not yet been fully supported.

4 See http://www.wmo.int/pages/prog/www/CBS/cbsXIV/TC_Projects_2007-2008.doc
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Public Weather Services (PWS)
5.
Three countries received support related to Public Weather Services (PWS). There were
nine unsupported VCP projects related to PWS.
CBS software registry
6.
The World Weather Watch is dependent on computer-based solutions for its operation.
The free exchange of meteorological application software amongst WMO Members helps the
distribution, implementation and use of software packages at WWW centres. The CBS Software
Registry provides information to Members on the software packages offered by individual Members
through the WMO web server. The actual exchange of software or provision of software support
should, in each case, be arranged as a bilateral (multilateral) activity between a donor and a
recipient country (countries).
7.
The sixth session of the CBS Management Group (Geneva, 3-5 April 2006) agreed on the
preparation of a new edition of the CBS software registry (see footnote 5). The CBS Management
Group felt that the new edition should be organized so that the information given in the WMO
server be the minimum information facilitating the access to the detailed information available in
the servers of the WMO Members.
INF 7 – WMO SPACE PROGRAMME
CBS-XIV/INF 7
Introduction
1.
The present document summarizes the activities carried out within the Space Programme
in 2008, with reference to the three main Expected Results, as defined in the WMO Strategic Plan,
that the Space Programme is expected to support in priority:
•
•
•

Enhancing the space-based Global Observing System (Contribution to Expected Result 4:
Integration of WMO Observing Systems);
Enhancing the availability of satellite data and products worldwide (Contribution to
Expected Result 5: Development and implementation of the new WMO Information
system);
Capacity building and promotion of use of satellite data and products (Expected Result 9:
Enhanced capabilities of NMHSs in developing countries, particularly least developed
countries, to fulfil their mandates).

2.
A brief update is also provided on activities in relation with external partners and with
constituent bodies, including the sixtieth Executive Council session, as well as on the resources
available to the Space Programme Office to support these activities.
ENHANCING THE SPACE-BASED GLOBAL OBSERVING SYSTEM
3.

Activity in this area has addressed:

•

Collection and review of observing requirements of all WMO and co-sponsored
programmes;
Assessment of plans addressing these requirements;
Development of a vision of the space-based observing system;
Transition of relevant missions from R&D to operational status;

•
•
•

5 See http://www.wmo.int/pages/prog/www/cbs-software-exchange/introduction.html

PROGRESS/ACTIVITY REPORT

•
•
•
•

47

International cooperation on in-orbit demonstration missions;
Inter-calibration activities;
Coordinated production of Essential Climate Variable datasets;
Space Weather.

Observing requirements
4.
Observational User Requirements are regularly updated through the Rolling Review of
Requirements (RRR) process led by the Expert Team on Evolution of the Global Observing
System (ET-EGOS). Once validated, they are incorporated in an online database at the following
URL: http://www.wmo.int/pages/prog/sat/Databases.html#UserRequirements. The current online
version of user requirements is up-to-date for the nine WMO application areas and the three
GCOS domains (atmospheric, oceanic and terrestrial). The importance of a database of observing
requirements is expected to be reinforced in the context of the WMO Integrated Global Observing
Systems (WIGOS).
Assessment of space-based observing capabilities
5.
Information on satellite status, launch plans, and detailed instrument characteristics
is maintained
and
made
available
through
the
WMO
Website:
http://www.wmo.int/pages/prog/sat/Satellites.html in cooperation with CGMS.
6.
Additional information has been collected by the European Space Agency (ESA), acting for
the Committee on Earth Observation Satellites (CEOS) in cooperation with WMO, for the purpose
of updating the CEOS Earth Observation Handbook and the CEOS-WMO database. However,
because of the lack of staff resources within the Space Programme Office, this part of the
database has not yet been updated.
7.
Meanwhile, a thorough analysis and assessment of current satellite plans has been
performed for WMO through consultancy work, and presented to the Coordination Group for
Meteorological Satellites (CGMS) after review by the Expert Team on Satellite Systems. This
resulted in a four-volume dossier on the space-based Global Observing System in 2008 including:
•
•
•
•

Description of satellite programmes;
Detailed Earth-observation instrument characteristics;
Gap Analysis; and
Estimated performance of products derived from generic instruments types.

8.
CGMS Members welcomed this Dossier as a useful reference for satellite mission
planning purposes and recommended that WMO maintain it in the coming years and rely on the
relevant WMO Expert Teams to keep it under review. The Dossier is available online at:
http://www.wmo.int/pages/prog/sat/Refdocuments.html#spacebasedgos
Global planning and development of a new Vision for the GOS
9.
The WMO SP contributed, for the space-based aspects, to further refine the Vision for the
GOS in 2025. The draft Vision was presented to the CEOS Strategic Implementation Team and to
the GCOS-WCRP Atmospheric Observation Panel for Climate (AOPC) in April 2008 and to the
sixteenth International TOVS Study Conference (ITSC-XVI) in May 2008. It was reviewed in July
by the Expert Team on Evolution of the Global Observing System (ET-EGOS), then further
reviewed in September for its space-based aspects by the joint Expert Team on Satellite Systems
(ET-SAT) and Satellite Utilization and Products (ET-SUP). It was finalized in September by the
Implementation/Coordination Team on Integrated Observing Systems (ICT-IOS) who
recommended its submission to the next session of CBS for endorsement. This final draft of the
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Vision of the GOS in 2025 was presented at CGMS-36 and forwarded to CEOS in January 2009.
The Vision is submitted to CBS-XIV for endorsement under agenda item 6.1.
10.
For the short-term, space-based observation continuity issues were reviewed at CGMS-36
by the CGMS Working Group on Global Contingency Planning who noted an overall satisfactory
status of the current operational space-based observing system however noting potential issues on
some missions.

Figure 1: Planned operational meteorological missions in polar orbit in 2010/2011

11.

The CGMS Working Group highlighted in particular the following continuity issues:

•

After termination of the GOES-10 mission at the end of 2009 the requirement for half-hourly
geostationary coverage of South America would not be entirely met until further notice;
There are plans under consideration to maintain a constellation of radio-occultation
sounders as a follow-on to the successful COSMIC demonstration, but approval of these
plans is still being sought;
The continuity of the reference altimetry mission for ocean surface topography beyond
2012 is at threat since the Jason-2 follow-on programme is still in the approval process.

•
•

12.
Following this report, CGMS-36 invited the WMO Space Programme to convene in 2009 a
contingency planning workshop in order to investigate critical missions and associated potential
contingency actions regarding new missions implied by the WMO Vision of the GOS in 2025.
Transition of relevant missions from R&D to operational status
13.
The main change of paradigm between the current Vision of the WMO GOS in 2015 and
the proposed new Vision of the GOS in 2025 is the affirmation that the observation of Essential
Climate Variables requires long-term continuity and that relevant missions and instruments should
thus undergo a transition from R&D to operational status. This should apply when instrument
technology, algorithms and applications have reached a sufficient maturity level and operational
requirements are confirmed. A position paper was developed on this issue and reviewed by
ET-SAT and ET-SUP fourth joint meeting who developed “Guidelines to WMO for facilitating the

PROGRESS/ACTIVITY REPORT

49

transition of relevant R&D missions or instruments to operational status”. These guidelines are
submitted to CBS-XIV under agenda item 6.1.
International cooperation on in-orbit demonstration missions: IGeoLab
14.
Three candidate projects had been considered for potential demonstration mission within
the International Geostationary Laboratory (IGeoLab) international cooperation framework:
•
•

•

As concerns the Infrared Hyperspectral project no activity was pursued in 2008 on a
candidate demonstration project pending decisions by CMA, EUMETSAT, JMA and NOAA
on the missions to be included into their next generation geostationary spacecraft by 2015;
As concerns geostationary microwave imaging/sounding, the fifth IGeoLab Focus Group
meeting on GEO Microwave was held in October 2008 in Beijing, China as a side meeting
of the International Precipitation Working Group (IPWG) workshop. As discussed at CGMS36, this project has now been put on hold since no agency is currently in a position to take
the lead of such a mission;
As concerns the Highly Elliptical Orbit (HEO) IGeoLab candidate project, rapid
developments were reported both by the Russian Federation and by Canada. The Focus
Group meeting initially scheduled in April 2008 was postponed upon request of the Focus
Group Chairpersons, pending stabilization of the projects.

Inter-calibration: GSICS
15.
Observations from the space-based GOS are most efficiently used if the various data
sources, i.e. the various satellites operated by different satellite operators, provide comparable
data that can be consolidated into homogeneous datasets. The Global Space-based Intercalibration System (GSICS) started initial operations in 2007, namely through LEO to LEO intercalibration performed by NOAA/NESDIS. GSICS now involves seven space agencies - either
operational or R&D ones - (CMA, CNES, EUMETSAT, JMA, KMA, NASA and NOAA, the latter
acting as the GSICS Coordination Centre), as well as the US National Institute of Standards and
Technology (NIST) and WMO.
16.
In 2008, the GSICS Research Working Group and the Data Management Working Group
held a joint meeting in February in Camp Springs, Maryland, USA, and initiated a series of webmeetings to follow-up their action plans and maintain an active exchange of experience.
Substantial progress was made in 2008 in the development and implementation of a common set
of tools and procedures. GSICS defined a data flow model; adopted a hierarchical structure for the
definition of a common algorithm baseline; developed and implemented data servers to support
sharing of tools, information, datasets, and inter-calibration results; and defined a common
approach for inter-calibration of geostationary radiometric instruments against polar-orbiting
hyperspectral reference instruments (AIRS and IASI). The GSICS Executive Panel held two
meetings; endorsed the first version of a Roster of GSICS products and services, adopted a
Procedure for Product Acceptance and defined the Operations Plan for the year 2009. According
to this plan, geostationary to polar-orbiting inter-calibration should be routinely available for all
operational geostationary satellites by summer 2009.
17.
The inter-calibration of space borne instruments from different platforms and different
programmes is an effective example of integration of different observing systems; it can thus be
seen as a useful model for integration at the “Data quality assurance level” in the context of
WIGOS. A WIGOS Pilot Project was thus proposed on the basis of GSICS activities.
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18.
Coordination is established with the CEOS Working Group on Calibration and Validation
(WGCV) through cross-representation in the two groups.

Figure 2: Example of GSICS results. Left: GOES-12/AIRS comparison for channel 3 (6.5 m)
in 2007 (NOAA). Right: MTSAT-1R / AIRS-IASI comparison for channel 3 (6.8 m)
from May to December 2008 (JMA).

Coordinated production of Essential Climate Variable datasets: R/SSC-CM
19.
It is recalled that unlike most of the surface-based observations, measurements delivered
by space-based instruments cannot be readily interpreted as geophysical variables. Raw data
such as instrument counts (level 0) need to be pre-processed to physical values such as calibrated
radiances (level 1), which must be further processed to retrieve geophysical parameters such as
surface temperatures, or atmospheric humidity profiles (level 2 or above). As the number of
available missions and instruments is growing, and as the complexity of these instruments is
increasing, e.g. with hyperspectral instruments, the retrieval of geophysical products requires
important resources for development, validation, operational processing and quality control. Such
an effort has to be shared among WMO Members in order to efficiently use the available scientific
expertise and technical capabilities for the benefit of the global community. These considerations
have led to the concept of Regional/Specialized Satellite Centres (R/SSC) which would take
responsibility for sustained production of high-level variables derived from satellite observations, in
accordance with agreed upon requirements of certain application areas.

Figure 3: Complementary roles of observing systems (e.g. GOS), GSICS and R/SSC-CM.

20.
The first area to be addressed is climate monitoring, through the requirements formulated
by GCOS, which resulted in a project of a network of Regional/Specialized Satellite Centres for
Climate Monitoring (R/SSC-CM). Following the adoption of an Implementation Plan in
November 2007, a planning meeting was convened in April 2008. The meeting agreed upon a first
set of variables and products to be generated, identified organizational teams to take responsibility
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for each of them, and defined a decision process and a timetable to initiate the implementation of
R/SSC-CM activities. An interim R/SSC-CM Executive Panel (REP) has been nominated by
participating organizations. Five proposals have been prepared (four of them have already been
submitted and distributed to the REP) and will be reviewed for approval at the first meeting of the
REP, planned for 25 and 26 February 2009.
21.
The ninth Consultative Meetings on High-level Policy on Satellite Matters (CM-9)
discussed the future strategy regarding the R/SSC concept, its possible extension to application
areas other than climate monitoring, and relationship with other similar initiatives within or outside
of the WMO framework.
Space Weather
22.
In response to a request from CM-8, the Space Programme Office prepared a report to
the EC on the potential scope, cost and benefit of WMO’s involvement in the area of Space
Weather (http://www.wmo.int/pages/prog/sat/Refdocuments.html#SpaceWeather). This exploratory
work was done in collaboration with the International Space Environment Service (ISES) and the
NOAA Space Weather Prediction Centre. Following Council approval, contacts were established
on this matter with the COPUOS, ISES and the European Space Agency (ESA) who encouraged
the further involvement of WMO.
ENHANCING THE AVAILABILITY OF SATELLITE DATA AND PRODUCTS WORLDWIDE
23.
Activity in this area has addressed two projects: the global network of Regional ATOVS
Retransmission Services (RARS) and the Integrated Global Data Dissemination Service (IGDDS),
as well as the setting up of a Task Force on Satellite Data Codes. These actions are conducted
within the overall framework of the development and implementation of the WMO Information
System (WIS).
RARS
24.
The RARS project aims at implementing a global network of Regional ATOVS
Retransmission Services (RARS) in order to collect polar-orbiting satellite sounding data through
direct readout stations and to make this data available worldwide over the GTS within less than 30
minutes for use in global NWP models.
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Figure 4: Example of timeliness of RARS data. Almost 100% of the data received in
Darwin, Australia is available in Tokyo, Japan within 30 minutes. The amount of
sounding data available before model cut-off is significantly increased through
the RARS. (Courtesy of JMA)

25.
In 2008 the whole network included ten stations for the EUMETSAT advanced
retransmission system (EARS), 13 stations for the Asia Pacific RARS (AP-RARS), and five stations
for the South America RARS (SA-RARS). The resulting overall coverage was about 60% of the
surface of the globe, with firm plans for additional stations that will bring the overall coverage to
78% at the beginning of 2009 and more than 80% in early 2010. Given the location of some new
stations on the Pacific islands and in coastal regions, the additional coverage will significantly
spread over the oceans, which is of primary importance for NWP. Furthermore, contacts have
been made with operators of stations in central and southern Africa and in the Pacific, which could
ultimately reach the current objective of covering 90% of the globe. Quality monitoring of RARS
data is performed at the global level by the EUMETSAT SAF for NWP and at the regional level by
the RARS operators.
26.
The RARS Implementation Group met in May 2008. The main achievements of the RARS
project in 2008 were the operational start of the South America network, with three stations in Brazil,
and two in Argentina (including one on the Antarctic Peninsula), the adoption of common
conventions for data coding, GTS bulletin heading and filenames, and the start of dedicated websites
providing information on data access and monitoring. Most of the data are now available on the GTS.
Information and links are provided on the WMO Space Programme RARS web pages
www.wmo.int/pages/prog/sat/rars.html.

PROGRESS/ACTIVITY REPORT

53

EARS-ATOVS

Asia-Pacific RARS
S. American RARS

Figure 5: Planned coverage of the overall RARS network by the end 2008.

27.
The 16th International Scientific TOVS Conference (ITSC-XVI) strongly encouraged
pursuing the network implementation and extending of the concept to include advanced sounding
instruments such as IASI (if available through direct broadcast from Metop), CRIS and ATMS.
Action has been initiated for the extension of the RARS project to include ATMS and CRIS
sounding data from NPP and NPOESS-C1 missions, as an interim period until the SafetyNet is
fully implemented, in order to meet the timeliness requirements of global NWP.
IGDDS
28.
The Integrated Global Data Dissemination (IGDDS) project aims at enhancing the access
to satellite data and products in the framework of the WMO Information System. The IGDDS
Implementation Group was convened in May 2008 and reviewed draft IGDDS standards for Digital
Video Broadcast (DVB) services by telecommunication satellites. It reaffirmed the importance of
compliance with WMO Information System (WIS) standards, in particular as concerns data
description by metadata and catalogue interoperability through search interface standards. The
Implementation Group welcomed the progress in the implementation of the global Digital DVB-S
infrastructure, of inter-regional data exchange mechanisms and of user support arrangements.
The DVB-S dissemination infrastructure for satellite data and products currently includes
EUMETCast broadcast services over Europe, Africa and the Americas; and FengYunCast services
over the Asia Pacific area. There are plans to complement the architecture with the MITRA
system. Coordination is maintained with the GEONETCast Implementation Group, which strives to
expand the concept to the use for other Societal Benefit Areas beyond weather applications.
29.
The Implementation Group reaffirmed that high priority should be given to identifying data
requirements for each regional DVB-S service and to ensuring quasi-global DVB-S dissemination
coverage responding to these requirements on a sustainable basis. One action is underway within
the Asia Pacific Data Exchange and Utilization group (APSDEU) to formulate data access
requirements for the Asia Pacific area, for possible consideration within China’s FengYunCast
service. A similar action is being initiated for South and Central America, following discussions
held at NOAA’s 2008 Direct Readout Conference in December 2008, with a view to submit
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requirements for additional data and product dissemination via either EUMETCast Americas or
GEONETCast Americas.
30.
DVB-S service providers within the IGDDS are expected to be recognized as Data
Collection and Production Centres (DCPC) in the context of WIS, following an application and
designation process controlled by CBS. The process will ensure that IGDDS dissemination
components are responding to the high-level functional requirements spelled out in the IGDDS
Implementation Plan and that the data and products required by the relevant regional user
communities are included in the dissemination content.
Task Force on Satellite Data Codes
31.
The Task Force on Satellite Data Codes (TFSDC) was established in order to advise
CGMS and WMO on issues related to satellite data representation, identification and handling
within the WMO Information System. The first meeting of the TFSDC was convened by WMO in
Geneva on 26 and 27 February 2008. In addition to reviewing its function and Terms of Reference,
the Task Force considered a number of technical issues relating to the encoding and exchange of
satellite data. In order to provide guidance for future instrument data designation in the coming
years, the TFSDC worked out a proposal to define data categories and sub-categories based on a
typology of generic instruments, instead of a list of particular instruments as is now the case. This
proposal was subsequently submitted to the Coordination Team on Migration to Table Driven Code
Forms and the Expert Team on Data Representation and Codes, who accepted the proposal for
validation.
32.
The outcome of the TFSDC was also presented to CGMS and it was stressed that
participation of agencies in this Task Force should be increased because a permanent and
dedicated group of experts is needed to deal with these complex coding issues in a timely manner
with all required attention.
CAPACITY BUILDING AND PROMOTION OF THE USE OF SATELLITE DATA AND
PRODUCTS
33.
This activity includes information, training, and user enquiries to monitor the progress in
satellite data availability and use by WMO Members.
Online information
34.
The Space Programme Website was further developed in 2008, as part of the WMO
Website implemented in May 2007: http://www.wmo.int/pages/prog/sat/index_en.html . The web
pages provide an overview of the WMO SP activity, and a wide range of reference information
such as schedule of events, glossary, high-level information on satellite missions, detailed
instrument characteristics, reference documents, meeting reports and working documents for
upcoming meetings. It includes a section maintained on behalf of CGMS (http://cgms.wmo.int),
now complemented by information from EUMETSAT as the CGMS Secretariat. Many links are
provided to the websites of space agencies and other relevant organizations for further information.
New Training Strategy
35.
The fourth meeting of the Virtual Laboratory Management Group (VLMG) was organized on
1 September 2007 at the Deutscher WetterDienst’s conference and training facility in Langen,
Germany. The main achievement of the meeting was to refine a new five-year training strategy for
the Virtual Laboratory for Education and Training in Satellite Meteorology, building on the lessons
learnt after the first five years of implementation of the Virtual Laboratory. Key elements of the new
training strategy are to:
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Further implement Centres of Excellence in order to cover the needs of all WMO Regions in
WMO official languages;
Strengthen the Virtual Resource Library and make it accessible through a unique portal;
Conduct training events through a blended learning approach, combining distance and
face-to-face learning;
Maintain updated skills and support sharing of knowledge through regular online briefings
(“Regional Focus Groups”) following the successful example of Central America.

36.
The five-year training strategy was adopted by CGMS-36 and recommended by ICT/IOS for
endorsement by CBS. CGMS and ICT-IOS also recommended the proposed establishment of a
new Centre of Excellence hosted by the South African Weather Service in Pretoria, South Africa
and sponsored by EUMETSAT. A new Centre of Excellence is also being prepared in the Russian
Federation. The five-year strategy and the addition of new Centres of Excellence are submitted to
CBS-XIV for endorsement under agenda item 6.1.

Figure 6: Current network of Centres of Excellence for Training with the Virtual Laboratory,
and corresponding sponsoring space agencies. Dashed lines indicate planned
centres.
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Regional Training Course in Argentina
37.
A two-week regional training course was organized for the first time at the Centre of
Excellence established in Argentina, supported by the National Meteorological Service, the
University of Buenos Aires and the National Commission for Space Studies (CONAE). The course

Figure 7: Regional Training Course on the Use of Environmental Satellites for
Meteorology and Related Applications, Cordoba, Argentina, 22 September3 October 2008.

was held in the Spanish language and focussed on the use of satellites for Nowcasting and
aviation meteorology, although with some opening on environmental applications. It involved
12 students from Argentina and 12 WMO-sponsored students from other RA III and RA IV
Members. The course was prepared and implemented in partnership among the three host
organizations and CIRA, EUMETSAT, INPE/CPTEC, NOAA and WMO. It applied the concepts of
the new training strategy.
Status of availability and use of satellite data and products by WMO members
38.
Access and use of satellite data and products by WMO Members are monitored through a
biennial enquiry. Replies to the 2006 questionnaire were analyzed in 2007 and the outcome was
published as a WMO Technical Document (SP-4, WMO/TD-No. 1423).
39.
The 2008 edition of the questionnaire, which pertains to the 2006-2007 time-frame, was
issued in January 2008. Responses were collected until April 2008 and analyzed with the support
of members of the Expert Team on Satellite Utilization and Products (ET-SUP) in the JulyDecember 2008 time frame. The enquiry was responded to by 83 out of the 188 WMO Members
(44%). Access to satellite data was reported by 76% of the respondents to have increased over
the past two years; although with four Members declaring not accessing to any satellite data. The
increase in satellite data access is particularly significant in RA VI, where it is associated with the
use of the DVB-S dissemination services of EUMETSAT (EUMETCast). An increasing number of
WMO Members report using level 2 satellite products generated by other centres, in particular
Atmospheric Motion Vectors, Sea Surface and Precipitation and Land Surface products. The
enquiry also highlights the interest of WMO Members for accessing R&D satellite data which are
available on a quasi operational basis such as Aqua, Terra, Quikscat, Envisat, ERS, Jason-1 and
TRMM. Limiting factors are reported to be of both a financial and technical nature as well as the
lack of knowledge. The primary information retrieved from satellite data is cloud parameters
(especially cloud imagery, cloud cover, cloud top temperature and cloud type) followed by
precipitation rate and sea surface temperature. At the same time, many users also quote
precipitation rate, wind speed over sea surface, trace gases, lightning detection, and atmospheric
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instability index as among the most important parameters that still are not available as needed.
The
outcome
of
this
enquiry
will
be
available
at:
http://www.wmo.int/pages/prog/sat/Questionnaire/Questionnaire.html as a pre-publication before
being published as a WMO Technical Document.
RELATIONS WITH EXTERNAL PARTNERS
CGMS
40.
The annual CGMS meeting is a major milestone for the Space Programme, as a
privileged opportunity for technical coordination and for dialogue between WMO and satellite
operators contributing to the space-based GOS. CGMS-36 was hosted by EUMETSAT in
Maspalomas, Spain on 3 to 7 November 2008. Many of the subjects reported above were
addressed and a number of actions and recommendations were adopted at the meeting.
CEOS
41.
WMO participated in the CEOS Strategic Implementation Team in Woods Hole,
Massachusetts, USA and in the 22nd CEOS plenary held in George, South Africa. CEOS further
discussed coordination among the WMO SP, CGMS and CEOS and an action was taken to set up
a task team to strengthen this coordination as appropriate. Closer cooperation is envisaged in
particular in the area of instrument calibration (with complementary activities of GSICS and the
CEOS Working Group on Calibration Validation) and in the updating and analysis of information
related to satellite missions and plans. WMO is monitoring with interest the progress of the CEOS
Virtual Constellations that are important initiatives in line with the new WMO Vision of the spacebased GOS.
GEO
42.
Coordination of WMO participation in GEO has been ensured by the Secretary-General as
the GEO Principal, the Director of the Observing and Information Systems Department as his
Alternate, and the Director of the WMO Space Programme, who is also a Co-chair of the
Architecture and Data Committee. WMO contribution to GEO is addressed under agenda item
11.1.
UN-OOSA and COPUOS
43.
The Space Programme Office is representing WMO at the Inter-agency Meeting of United
Nations organizations involved in space activities, under the aegis of the United Nations Office of
Outer Space Affairs (UNOOSA), and at the technical subcommittee of the Committee on the
Peaceful Uses of Outer Space (COPUOS). The COPUOS was informed of the decision by the
EC-LX to initiate WMO activities in the area of Space Weather.
ITSC-XVI
44.
WMO was directly involved in the 16th International TOVS Study Conference (ITSC-XVI)
organized by the International TOVS Working Group (ITWG) in Angra dos Reis, Brazil in May
2008. The conference, which is fairly representative of a very active and large user community,
was invited in particular to review the Vision of the WMO GOS, to provide feedback on the RARS
project, and express recommendations to the WMO Space Programme accordingly.
IPWG
45.
The International Precipitation Working Group (IPWG) is another important scientific
community of relevance to the Space Programme. IPWG held its fourth workshop in Beijing in
October 2008 and WMO was represented by the Chairman of the Open Programme Area Group
on Integrated Observing Systems, Dr James Purdom. Among its conclusions, the workshop
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agreed to establish with the WMO Space Programme, the IPWG through its Co-chairs, and the
WMO Hydrology Programme, a small team to investigate the feasibility of “Mainstreaming the
Operational use of Satellite Precipitation Data and Products” for Meteorological and Hydrological
Services. The fifth IGEOLAB GEO-Microwave Focus Group was held in October 2008 in Beijing in
the framework of IPWG-4.
RELATIONS WITH CONSTITUENT BODIES
CBS Expert Team meetings
46.
Support was provided to the Expert Team on Evolution of the GOS (ET-EGOS) in
July 2008, as regards the updating of observational requirements and Statements of Guidance,
and the development of the Vision of the GOS to 2025 for its space-based aspects.
47.
The Expert Team on Satellite Systems (ET-SAT) and Expert Team on Satellite Utilization
and Products (ET-SUP) were convened from 2 to 5 September 2008 in a joint session, which
allowed a fruitful exchange of views among the two teams, the first one representing satellite
agencies and the latter representing user and training communities. Key topics were the training
strategy, user information, user enquiry, Vision of the GOS, Gap Analysis, and R&D to operations
transition. The outcomes of these Expert Teams were consolidated on 15-18 September by the
Implementation/Coordination Team for Integrated Observing systems (ICT-IOS), a report of which
is presented under agenda item 6.1.
48.
The Expert Teams of the CBS Open Programme Area Group on Information Systems and
Services (OPAG ISS) were informed in September on the conclusions of the RARS, IGDDS and
TFSDC meetings and approved the proposals for new codes, headings and filenames elaborated
by these groups.
Outcome of EC-LX
49.
The Council reaffirmed that satellites from both operational and research space agencies
supporting the Global Observing System provide everyday vital information to WMO Members for
carrying out their official duties.
50.
The Council agreed to the development of a new Vision for the GOS, integrated into
WIGOS, with a space-based component fostering new satellite missions in response to global
needs. The Council stressed the need to ensure continuity of altimetry and of surface wind
measurements over the oceans, the latter being essential for tropical cyclone prediction. It
encouraged the proposed operation of hyperspectral infrared sounders from low-Earth and
geostationary orbits, an operational constellation of radio-occultation sounders, and the plans for a
constellation of sensors for global measurements of liquid and solid precipitation. It also
emphasized the need to monitor high-latitude regions as an IPY legacy and the potential of Highly
Elliptical Orbits.
51.
The Council confirmed the high-level goal that there should be no gap in the satellite-based
climate records. In accordance with the GCOS Climate Monitoring Principles, the homogeneity of
such records should be secured through overlap, as appropriate, and inter-comparison of
consecutive missions, continuity of instrument capability, and appropriate ground-truthing efforts.
52.
The Council recalled the importance of ensuring data exchange, of inter-calibration of
satellite sensors to ensure global consistency of space-based datasets, and of the network of
Regional/Specialized Satellite Centres for Climate Monitoring (R/SSC-CM) to deliver suitable
climate products.
53.
The Council acknowledged that Digital Video Broadcast (DVB) systems within the
Integrated Global Data Dissemination Service (IGDDS) were facilitating wide access to satellite
data and it encouraged their further expansion as operational components of the WIS architecture.
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The Council expected that ultimately each WMO Region would benefit from such broadcast
services with dissemination content meeting the identified data requirements. It welcomed the
expansion of this concept to other Societal Benefit Areas through the GEONETCast initiative. It
also recalled the important role of the GTS and the complementary role of the Internet to meet the
various operational and other needs, and ensure overall robustness.
54.
In view of the considerable impact of Space Weather on meteorological infrastructure and
on a growing number of human activities, of the potential synergy between meteorological and
Space Weather services, and bearing in mind the specific expertise of WMO, the Council endorsed
the principle of WMO activities in support of international coordination in Space Weather. The
Council agreed that WMO’s involvement in Space Weather should focus on:
•
•
•
•
•

Harmonization of observation requirements, sensors and standards within WIGOS;
Definition of products in interaction with major application sectors;
Exchange and delivery of Space Weather information through the WIS;
Issuance of emergency warnings in the context of multi-hazard WMO activities; and
Encouraging the dialogue between the research and operational space weather
communities.

55.
The Council urged WMO Members to consider the provision of resources through
secondments and Trust Fund donations for Space Weather coordination activities and thanked the
United States for offering to consider such support.
RESOURCES AVAILABLE FOR SPACE PROGRAMME ACTIVITIES
Staff resources
56.
The Space Programme Office has been critically understaffed in 2008, since the former
Director took the responsibility of the Observing and Information Systems Department during the
summer of 2007 and was only permanently replaced in October 2008. Furthermore, the short-term
professional contract that had been awarded in April 2007, and that had been essential to mitigate
the absence of a Chief of Satellite Utilization Division, came to an end in February 2008. As a
consequence, for most of the year 2008, only one professional staff was fully available to support
the Space Programme activities that had been previously committed to on the assumption of the
availability of two professional staff members and a Director. In this context, the secondment by
Japan of a young professional for six months was particularly appreciated.
Financial resources
57.
The budget allocation made available to support Space Programme activities, excluding
the salaries, amounted to CHF 135,000 for 2008. This was used mainly to cover the cost of the
Consultative Meeting, to partially support Members’ participation in ET-SUP and the RARS
Implementation Group and to fund missions of the Secretariat to participate in the meetings and
projects related above.
58.
Consultancy support was needed on RARS, IGDDS, coding issues, the Dossier on the
GOS and its Gap Analysis, IGEOLAB, and frequency management issues. Funding these activities
was made possible by the Space Programme Trust Fund, for which the Space Programme must
be particularly grateful to EUMETSAT.
Support from WMO Members
59.
It must be stressed that the progress of the programme mainly relies on the support
provided by the Members through their satellite plans, their data distribution initiatives, information
and training activities, participation of experts in projects and meetings to expand the benefit of
international coordination and cooperation, and through the direct support they can provide to the
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Space Programme Office through staff secondment and donations to the Space Programme Trust
Fund.
CONCLUSIONS
60.
In spite of tight resources, all efforts have been made to secure the progress on key
projects, bearing in mind the decision milestones linked with CBS and EC meetings. Significant
accomplishments have been achieved in the GSICS, RARS, IGDDS and R/SSC-CM projects,
which is expected to directly benefit WMO Members. The finalization of the new Vision of the
WMO GOS, subject to its endorsement by CBS, opens a new era for space-based observation for
the benefit of WMO and co-sponsored programmes. Implementing this Vision will open a new field
for a constructive dialogue among space agencies, WMO Members and the WMO Secretariat.
61.
New initiatives have been taken in the area of user information and training; however
below the expectations expressed by WMO Members, since the necessary staff resources could
not be committed as expected.
INF 8 – PUBLIC WEATHER SERVICES, INCLUDING THE REPORT BY THE CHAIR OF THE
OPEN PROGRAMME AREA GROUP – ER 7
CBS-XIV/INF 8
The Public Weather Services (PWS) programme
1.
Since CBS-Ext (06) the OPAG on PWS has undertaken several activities which included
holding of meetings by Expert Teams and other groups, the PWS Symposium, production of
various technical guidelines in accordance with the TORs of the ICT and the Expert Teams,
carrying out of a survey, and organizing training workshops and seminars.
PWS Meetings
2.

The following meetings and Conferences relevant to the work of CBS were held:

(a)

Meeting of the Interim Scientific Steering Group (SSF) of the World Expo Nowcasting
Service Demonstration Project (WENS) and WENS Working Group followed by First
Meeting of the Scientific Steering Group, Shanghai, China, 24-29 November 2008;

(b)

Meeting of the RA VI Sub-committee on PWS , 21-24 October, Helsinki, Finland;

(c)

Meeting of Public Weather Services Implementation Coordination Team Shanghai, China
12-16 May 2008;

(d)

Third RANET-Africa Leadership team Meeting Arusha, Tanzania, 25-26 January 2008;

(e)

International Symposium on PWS Geneva, Switzerland, 3-5 December 2007;

(f)

Expert Meeting on the Applications of Probabilistic Forecasts Shanghai, China 2428 September 2007;

(g)

Meeting of the RA VI Sub-committee on PWS Langen, Germany, 29-31 August 2007;

(h)

Second Meeting of the Task Force on Socio-Economic Applications of Meteorological and
Hydrological Services Geneva, Switzerland, 11-13 July 2007;

PROGRESS/ACTIVITY REPORT

61

(i)

Meeting of the CBS OPAG/PWS Implementation Coordination Team, Muscat, Oman, 48 June;

(j)

First Meeting of Joint Nowcasting Applications & Services (JONAS) Steering Committee
Geneva, Switzerland, 18-20 April 2007;

(k)

Meeting of Severe Weather Forecasting Demonstration Project: Regional Subproject
Management Team Maputo, Mozambique, 27 February-2 March 2007;

(l)

Coordination Meeting of the WWIS (World Weather Information Service) Web site Hosts
Hong Kong, China, 9-11 January 2007; and

(m)

RA VI Subgroup on Public Weather Services Bucharest, Romania, 4-7 December 2006.

PWS WMO Publications
3.
The following WMO publications have been produced and are available on the WMO
Website:, http://www.wmo.int/pages/prog/amp/pwsp/publicationsguidelines_en.htm:
(a)

Guidelines on Communicating Forecast Uncertainty (PWS-18, WMO/TD-No. 1422);

(b)

Examples of Best Practice in Communicating Weather Information (PWS-17, WMO/TDNo. 1409);

(c)

Supplement to Guidelines on Meteorology and Air Quality Forecasts (PWS-16, WMO/TDNo. 1400);

(d)

Guidelines on capacity building strategies in Public Weather Services (PWS-15, WMO/TDNo. 1385);

(e)

Strategy for Developing Public Education and Outreach (PWS-14, WMO/TD-No. 1354).

4.
The OPAG has been implementing the PWS programme with the core elements of a
national PWS in view. These elements, as agreed upon by CBS and adopted by the Fifteenth
World Meteorological Congress (May 2007) are as follows:
(a)

To provide basic observations and forecasts in the areas of weather, climate and water to
aid citizens in their day-to-day activities; warnings of high impact weather and extremes of
climate, and information to government authorities as appropriate in pursuance of their
mission to protect their citizens’ lives, livelihoods, and property;

(b)

To engage in education, awareness and preparedness activities aimed at helping citizens
to make the best use of forecasts and warnings information, understand the potential
threats of high impact weather and extremes of climate, and be aware of the appropriate
mitigating actions.

Services and products improvement for PWS
5.
The RA II City-Specific NWP project is one of the initiatives designed to assist NMHSs
improve their PWS products and services. The main objective is to assist developing countries of
Region II to access NWP products that can provide guidance for them in the provision of 5-7 day
forecasts. Within the project, forecasts time series for a total of 160 cities are provided to
13 participating Members. The time series include: mean sea level pressure; surface air
temperature; surface dew point temperature; surface relative humidity; surface wind direction and
speed; total cloud amount; and 3-hourly precipitation.
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6.
The CBS OPAG on PWS tasked its Expert Team on Services and Products Improvement
(ET/SPI) to conduct a survey to gather information to assess the needs of NMHSs, especially in
developing countries, regarding the PWS programme with a focus on identifying opportunities to
improve products and services; and to identify the emerging needs for new and improved PWS
products and services for the emergency management community and media partners. The full
results of the survey are available at http://www.wmo.int/pages/prog/amp/pwsp/surveys.htm
Communication aspects of PWS
7.
The ET/COM was tasked with the responsibility of providing guidance to NMHSs on
communicating forecast uncertainties as a vital element of enabling users make decisions, attuned
to the reliability of forecasts. The Team was also requested to seek out best practice examples in
the communication of forecasts and warnings by NMHSs, and to devise ways of spreading the
knowledge of such examples to NMHSs. In response to these requirements, ET/COM produced,
respectively, publications PWS-17 and PWS-18 as detailed in paragraph 3 above.
8.
The RANET project is an initiative in which NMHSs collaborate with non-governmental
organizations (NGOs) and communities to make weather, water, and climate information available
to rural populations. In particular, RANET works with partners to develop new communication tools,
as well as provide training and capacity building. Some NMHSs in Africa and in the Pacific region
are active in RANET. The Third RANET-Africa Leadership Team (RALT) Meeting was held in
Arusha, Tanzania, and it was followed by a training workshop. The full report of the meeting is on
the WMO Website:
http://www.wmo.int/pages/prog/amp/pwsp/documents/RALT_Meeting_Report_Final.pdf.
More
information on RANET is available on http://www.ranetproject.net/.
PWS in support of disaster prevention and mitigation
9.
The Joint Nowcasting Applications and Services (JONAS) Steering Committee was formed
during the First Meeting of the Joint Steering Committee between PWSP and WWRP on
Nowcasting Applications (Geneva, 18-20 April 2007), to guide the advance of nowcasting in
NMHSs. It brought together experts from the Commission for Atmospheric Sciences (CAS) and the
PWS with the main purpose of promoting the implementation of end-to-end nowcasting systems,
including the adoption of latest nowcasting and information technology, which would effectively
relay nowcasting information and products to the users. More information on this is contained in
the document: http://www.wmo.int/pages/prog/amp/pwsp/documents/JONAS_Strategic_Plan.pdf.
International exchange of public weather forecasts and warnings
10.
The WWIS (http://worldweather.wmo.int/) won the Stockholm Challenge Award Environmental Category in 2008 for demonstrating a strong vision and global objectives. It also
experienced continued growth: by 1 January 2009, 119 Members supplied official weather
forecasts for 1273 cities. One thousand two hundred and seventy-five (1275) cities from 161 WMO
Members also have their climatological data presented on this Website. The Website is in Arabic,
Chinese, English, French, Spanish and Portuguese. It is hosted respectively by Oman; China;
Hong Kong, China; France; Spain and Portugal, with the overall coordination provided by Hong
Kong, China. As regards the Severe Weather Information Centre (SWIC) Website
(http://severe.worldweather.wmo.int/), it continued to disseminate official warnings, from NMHSs,
on tropical cyclones for all the tropical cyclones basins as well as information on heavy rain, snow
and thunderstorms, supplied by the participating Members. The ICT vested the ET/DPM with the
responsibility of both WWIS and SWIC Websites with a clear understanding that this ET could
draw on the expertise available within other PWS ETs, since all the ETs within the OPAG have
TORs and deliverables related to the Websites.
11.
The Meteoalarm Website, to which SWIC is linked, provides information on locations where
extreme weather is expected within Europe, the expected severity and relevant information needed
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to prepare for it. The Meteoalarm project is an initiative of EUMETNET, which is a network
grouping 24 European NMHSs and provides a framework to organize cooperative programmes
between the Members in the various fields of basic meteorological activities.
Social and economic applications of PWS
12.
During Cg-XV, Congress passed a resolution urging Members to ‘measure the contribution
of PWS to the social and economic benefits provided to users through the work of NMHSs, and
demonstrate such benefits to governments with the aim of securing due support for NMHSs’.
13.
During the Second Meeting of the Task Force on Socio-Economic Applications of
Meteorological and Hydrological Services (Geneva, Switzerland, 11-13 July 2007), it was decided
to change the name of the Task Force to “WMO Forum: Social and Economic Applications and
Benefits of Weather, Climate, and Water Services”, in order to reflect the outcomes of the Madrid
Conference, the activities associated with the implementation of the MAP, and to emphasize the
inclusive nature of the group, which was widened to include other stakeholders from government
departments, NGOs, the World Bank, academia and the media. The Forum was given TORs which
included supporting the implementation of the Madrid Action Plan (MAP), providing WMO with
recommendations and guidance for assisting NMHSs to more fully assess and enhance the socioeconomic benefits of weather, climate and water information through the full range of user
communities and continue to build a data bank on decision-support tools availed at:
http://www.wmo.int/pages/prog/amp/pwsp/ocioeconomictools.htm.
14.
PWS continues to collaborate with THORPEX - a component programme of the WMO
World Weather Research Programme (WWRP), working towards accelerating improvements in the
accuracy of one-day to two-week high-impact weather forecasts for the benefit of society. Its Social
and Economic Research and Application (SERA) Working Group, through which PWS is
collaborating with THORPEX, works to advance the science of the social and economic application
of weather related information and services. Its objectives are therefore complementary to those of
PWS and will contribute to the implementation of the PWS programme.
PWS demonstration projects
The Learning through Doing Projects
15.
During its meeting (Muscat, Sultanate of Oman, 4-9 June 2007), the ICT recommended that
the OPAG should embark on a PWS Pilot Project whereby a coordinated training and mentoring
programme might be devised which would focus on a small group of neighbouring countries, and
which would draw on the expertise available through the expert teams as well as that provided
through the Secretariat. The focus of the PWS Pilot Project would be on “Learning through Doing”;
the aim would be to work with the staff of the relevant NMHSs in assisting them to improve their
communication with users in a defined range of sectors, and to develop and deliver an improved
range of products and services which would enhance the socio-economic benefits provided
through the NMHSs to Members. The concept was also adopted by the Executive Council (Geneva,
18 to 27 June 2008).
The World Expo Nowcasting Services Demonstration Project (WENS)
16.
During its meeting (Shanghai, China, 12-16 May 2008), the ICT developed and defined the
proposal of the “World Expo Nowcasting Services Demonstration Project” (WENS). The objectives
of WENS were defined, and other decisions made as follows:
(a)

To demonstrate how nowcasting applications can enhance multi-hazard early warning
services, using the opportunity afforded by the Shanghai 2010 World EXPO;
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(b)

To promote the understanding and enhance the capability, as appropriate, of WMO
Members in nowcasting services;

(c)

A WENS Action Plan was established, with milestones laid out for the necessary stages
which will need to be achieved for the project to proceed effectively;

(d)

The WENS project will be guided by a Scientific Steering Group (SSG), with the day-to-day
activities led by a WENS Working Group.

The Severe Weather Forecasting Demonstration Project (SWFDP)
17.
The main objective of the SWFDP is to assist NMHSs to improve their ability to forecast
severe weather events and to improve their interaction with disaster management and civil
protection authorities before and during severe weather events. There are five NMHSs
participating in the SWFDP with RSMC Pretoria, South Africa comprising Botswana, Madagascar,
Mozambique, Tanzania and Zimbabwe. The project will be extended to the 15 SADC members in
RAI. As an example of a successful project, the SWFDP project can be used as a benchmark for
future projects. Proper planning with defined time frames and commitment from the participating
parties have been key to the success of the project. Feedback from participating countries and the
disaster management community is encouraged, as it is viewed as a very important input within the
context of OPAG/PWS. It is planned to initiate projects similar to SWFDP in RAIII and RAV.
Public education and outreach
18.
The PWS Programme took the initiative to convene an Expert Group on Public Education
and Outreach; this expert group produced an excellent set of Guidelines on the topic, published as
PWS-14 (see paragraph 3 above). While this expert group was not intended to have an ongoing
existence, the ICT was of the opinion that this work was important to the overall goals of the OPAG,
and that it should become integrated within the OPAG in so far as possible. Accordingly, ET/COM
was tasked to take responsibility for ongoing work in these areas. In line with this development of
responsibility, it was proposed that ET/COM be re-named the Expert Team on Communication,
Outreach and Public Education aspects of PWS; to be known as ET/COPE.
Capacity Building
19.

The following Capacity building activities took place:

(a)

WMO VCP Training Course on the Use and Interpretation of City-specific Numerical
Weather Prediction Products (For Members participating in RA II City-Specific NWP
Products Pilot Project) Hong Kong, China, 1 to 5 December 2008;

(b)

Kick-off workshop for the “Learning through Doing Project: Public Weather Services and
Health Sector” Antananarivo, Madagascar, 14-16 October 2008;

(c)

Severe Weather Forecasting Demonstration Project (SWFDP) – Southern Africa:
Operational Phase Regional Training Workshop on the Use of GDPFS Products and Public
Weather Services Aspects, Pretoria, South Africa, 10–21 November 2008;

(d)

Training Workshop on Severe Weather Demonstration Project (SWFDP) for South America,
Brazil, 22-25 September 2008;

(e)

Training Workshop on the Assessment of Socio-economic Benefits of Meteorological and
Hydrological Services, Sofia, Bulgaria, 15-17 September 2008;

(f)

First Workshop on Learning through Doing Project Santiago, Chile, 2-5 June 2008;
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(g)

Training Course for South-East European NMHSs on Nowcasting Techniques, Bucharest,
Romania, 26-30 November 2007;

(h)

RA I PWS Workshop (jointly with DPFS), Pretoria, South Africa, 8-12 October 2007;

(i)

RA I/RA V SIDS PWS Workshop (jointly with TCP) Melbourne, Australia, 1014 September 2007;

(j)

RA IV Workshop on PWS (jointly with TCP), Miami, USA, 27-28 April 2006;

(k)

Fourth RA I Training Course on Tropical Cyclones and Workshop on Public Weather
Services, St. Denis, La Réunion, 23-25 October 2006;

(l)

PWS Workshop on Warnings of Real-Time Hazards by Using Nowcasting Technology
Sydney, Australia, 9-13 October 2006; and

(m)

RA II/RA VI Regional Training Seminar on GDPFS Products and Improvement of Public
Weather Services for Early Warning and Emergency Response Langen, Germany, 2529 September 2006.

Collaborative activities with other CBS OPAGs
20.
Cooperation between the OPAGs on DPFS and PWS in relation to the SWFDP is hinged
upon four PWS objectives which are considered to be especially important in ensuring that the
benefits of the SWFDP are transferred effectively to the user communities. The objectives were
agreed upon during the meeting of the Steering Group of the SWFDP (Geneva, March 2008), in
which the ICT was represented. They are:
(a)

Ensuring that forecasters are fully aware of the needs of each user group;

(b)

Ensuring that users are fully aware of the limitations of the forecast process;

(c)

Development of improved communication skills within the forecaster community; and

(d)

Assessments of user satisfaction with the forecast and warnings services provided by the
NMHSs (including the establishment of appropriate baselines where possible).

The OPAG on PWS welcomes and encourages such collaborative arrangements with other
OPAGs within CBS.
International Symposium on PWS
21.
The International Symposium (Geneva, 3-5 December 2007) reviewed the work of the PWS
Programme since its inception in the early 1990’s, and recommended a direction for the work of
the OPAG and the Programme during the coming years. The Symposium was chaired by
Mr Wolfgang Kusch, PR of the Federal Republic of Germany with WMO, and attended by over
120 speakers and participants:
(a)

Thirty-five experts in fields related to Public Weather Services contributed to the
discussions. The discussions were moderated, which allowed the participants to engage
actively with the speakers, and resulted in a lively debate with many contributions from the
floor;

(b)

In addition to considering changes and developments in the world of meteorology, the
Symposium discerned wider changes in society driven by technological development,
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economic and societal revolution and cultural changes, and reflected on how these would
impact on the demands and needs for weather, climate and water services;
(c)

The Symposium generated recommendations for the OPAG and the PWS Programme
designed to help NMHSs, through WMO, to adopt new paradigms in Service Delivery.

Trends, developments and evolving needs
22.
The OPAG is of the view that technological advancement continuously increases possible
avenues for the dissemination of weather forecasts and warnings. Similarly, due to technological
advance, the range and precision of forecasts increase continuously, making it possible to develop
new weather products and services. Also, with changing times, the needs for weather services by
society increase in volume and range. It is the responsibility of NMHSs to ensure that they are
sensitive to the changing technological advances and to develop tools and products to respond to
the new trends of needs by society.
Members’ priority areas and future directions
23.
Through various surveys carried out by PWS in which NMHSs express their priority areas,
and through the opportunities afforded by various meetings of PWS expert teams, Members’ public
weather services priority needs are continuously evaluated and determined. Determination of these
priority areas has been important in helping the OPAG on PWS to focus on the areas that would
best contribute to the process of assisting NMHSs to develop their national PWS programmes and
activities.
INF 9 – WMO INFORMATION SYSTEM – ER 5
CBS-XIV/INF 9
1.
The decisions made and guidance given by Cg-XV and EC-LIX (Geneva, May 2007) and
EC-LX (Geneva, June 2008) that are relevant to WIS are the following:
•

Cg-XV re-affirmed the importance of WIS in serving all WMO Programmes and confirmed
the critical role of the ICG-WIS as a coordination mechanism spanning across WMO
Programmes and technical commissions;

•

Cg-XV emphasized that the support and involvement of all NMHSs, including regional
associations and technical commissions, in the WIS development was a crucial factor for
ensuring a successful implementation and a shared ownership;

•

Cg XV agreed that the WIS implementation plan has two parallel parts:

•

(a)

Part A: the continued GTS consolidation and improvements for time-critical and
operation-critical data, including its extension to meet requirements of WMO
Programmes in addition to WWW;

(b)

Part B: an extension of the information services through flexible data discovery,
access and retrieval services to authorized users, as well as flexible timely
delivery services;

Cg-XV supported the WIS development and implementation time frame including
implementation of first operational GISC in 2008 and other operational GISCs in 2009–
2011, and implementation of DCPCs, i.e. WIS interfaces at WMO Programmes’ centres in
2008-2011;

PROGRESS/ACTIVITY REPORT

67

•

Cg-XV endorsed in principle the procedures (recommended by ICG-WIS and CBS) for
the designation of Global Information System Centres (GISC) and the Data Collection or
Production Centres (DCPC) and encouraged Members to adhere to them until they would
eventually be included in regulatory documentation related to the WIS;

•

Cg-XV was pleased that CBS agreed upon, in coordination with other technical
commissions, version 1.0 of the WMO core metadata profile of the ISO metadata
standard. Noting the importance of ensuring the interoperability of information systems
between the WMO Programmes and outside the WMO community, Cg-XV requested all
WMO Programmes to join their efforts with CBS in the further development of WMO
metadata. It also requested CBS to develop recommended practices, procedures and
guidelines for metadata generation and exchange, including training, to assist NMHSs in
implementation;

•

Cg-XV also noted initiatives aiming at standardizing the presentation and exchange of
spatial information, with embedded meteorological data, such as INSPIRE of the
European Union, and it stressed the need to ensure that WMO Programme requirements
and the relevant WMO systems and standards were recognized by those initiatives;

•

Cg-XV noted the demand of the WMO user community for the use of modern industry
standards for data representation, such as XML, and strongly supported the CBS initiative
to assess, in coordination with other WMO technical commissions, the advantages,
disadvantages and implications of different data representation systems;

•

EC-LIX established the “Executive Council Working Group on the WMO Integrated Global
Observing Systems (WIGOS) and the WMO Information System (WIS)”. The Chair of
ICG-WIS is ex-officio expert member of the EC-WG. The Group’s mandate focuses on
WIGOS but includes in its terms of reference the following related to WIS:
o

Refine the WIS Development and Implementation Plan and ensure coordination
between WIGOS and WIS plans to allow for an integrated WMO end-to-end
system of systems;

o

Monitor the development and implementation of WIGOS and WIS through a
“rolling review” mechanism;

o

Monitor WIGOS/WIS “Pilot Projects”, as identified by Cg-XV, to test concepts,
identify problem areas, and to help in elaborating the Development and
Implementation Plan;

•

EC-LIX maintained the Intercommission Coordination Group on WIS (ICG-WIS) which
also reports to the EC Working Group to ensure coordination of the respective WIGOS
and WIS development and Implementation Plan, especially as regards WIS meeting
WIGOS data collection, exchange and access requirements;

•

EC-LX requested the ICG-WIS and CBS to identify potential GISCs and DCPCs for
consideration at EC-LXI (3-12 June 2009).

2.
The ET-WISC held several meetings. Major efforts have been made through the joint
venture towards the procurement and implementation of GISC/DCPC hardware and software
facilities (DWD, Météo-France and UK Met Office with the participation of ECMWF, EUMETSAT
and Norway Met Institute), and through the strengthened support of the Secretariat essentially
based on extrabudgetary resources, in the development of WIS technical documentation, including
WIS GISC and DCPC interoperability Technical Specifications, the WIS Functional architecture,
user guidelines, etc.; these documents provide a critical contribution to the early WIS centres
implementation.
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3.
At its fifth session (14-17 July 2008, Brasilia, Brazil), the ICG-WIS reviewed the progress
made in the development of WIS. The following is of particular relevance to the PTC:
•

The ICG-WIS reviewed material from WMO Congress (Cg), WMO Executive Council (EC)
and the first meeting of the Executive Council Working Group on WIGOS-WIS
(EC/WG/WIGOS-WIS). In particular, it noted the EC request to identify potentials GISCs
and DCPCs for EC-LXI and agreed on follow-up action. The Secretariat has requested all
Members (by circular letter mid-October 2008) to identify their potential GISCs and DCPCs
and provide supporting information;

•

The ICG-WIS reviewed WIS requirements from WMO Programmes including a ‘Report on
the WIS Rolling Review of Requirements’. It noted the reports recommendation for the
formation of a CBS expert team to regularly review user requirements and to advise CBS
on the alignment and development of WIS in technology and services with user
requirements. To this end the ICG-WIS suggested that forming such a group would best
be done after the identification of key WIS centres such as DCPCs and GISCs as the
relevant members are likely to be drawn from these centres. In the interim it
recommended that the RRR continue to be developed and maintained as a matter of
priority by the Project Manager of WIS (PMWIS);

•

The ICG-WIS reviewed “WIS Project and Implementation Plan” (WPIP), the “WIS
Functional Architecture”, and the “WIS Compliance Specifications for GISC, DCPC and
NC”. TCs’ representatives were very supportive of the contributions of the WIS Project
Office in preparing this basic documentation and in assisting the Programmes across
WMO in understanding WIS. The meeting noted the importance of having a project office
to provide this support during the critical implementation phase of WIS;

•

The meeting also reviewed an outline of the “Guidelines on WIS” and noted that the ICGWIS has the lead responsibility for the timely preparation of the Guidelines on WIS and
subsequent Manual on WIS, in tight coordination and cooperation with the OPAG-ISS. To
this end Mr Fredrick Branski (USA) was appointed as the ICG-WIS Coordinator and Lead
Editor for the Guidelines on WIS;

•

The ICG-WIS reviewed the reports of the expert teams leading in the development of
components of WIS, including the Inter-Programme Expert Team on Metadata
Implementation (IPET-MI), the Expert Team on GTS-WIS Communication Techniques
and Structure (ET-CTS). Significant ground has also been gained in the understanding
and design of the communications network of the GTS under WIS taking into account the
fast evolution of technologies. In refining the network architecture, the ICG-WIS has
identified an additional critical role for GISCs, so that a GISC will take a leading role in
coordinating and managing the operational communications networks within its area of
responsibility.

4.
The ICT-ISS reviewed and endorsed the “WIS Project and Implementation Plan” (WPIP),
the “WIS Functional Architecture”, and the “WIS Compliance Specifications for GISC, DCPC and
NC” on the understanding they will continue to be developed further. The “WIS Functional
Architecture” and the “WIS Compliance Specifications for GISC, DCPC and NC” were considered
as important building blocks towards the future “Manual on WIS”. The ICT-ISS also endorsed the
additional function for GISCs, as recommended by ICG-WIS, of coordinating within their respective
area of responsibility a WIS telecommunications infrastructure. The documents are posted on the
Web server as follows:
Overview of WIS Project and Implementation plan (doc70kb)
WIS Project & Implementation Plan (v1.0) (doc 1.8mb)
WIS Functional Architecture (v1.0) (doc 1.1mb)
WIS Compliance Specifications GISC, DCPC,NC ( v1.1) (doc1.3mb)
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Designation Procedures for GISC and DCPC (doc 50kb)
WIS User Requirements (Draft v0.4) (doc 0.4mb)
Guidelines on WIS (Doc 520kb)
5.

Recent WIS-related developments include:

•

Close cooperation continues between the WIS Project Office and WIGOS Planning Office
within the Secretariat. The WIS Project Office has supported the initial WIGOS Pilot
Project activities ensuring Cg-XV requirements of coordination between WIGOS and WIS
are being met. A meeting of the EC/WG/WIGOS-WIS Sub Group on WIGOS was
attended by the Chair of ICG-WIS. The meeting refined many of the concepts on WIGOS.
It also restated the important role of WIS in providing the interoperability of data from
WIGOS components and noted the relevance of the present developments in WIS to
achieving the WIGOS goals. The next meeting of the EC/WG/WIGOS-WIS is planned for
April-May 2009;

•

The last quarter of 2008 saw the European VGISC project withdraw the initial tender for
the procurement and implementation of common GISC/DCPC hardware and software
facilities. The VGISC project is still continuing with the major centres moving forward with
a reduced initial scope and more independently to ensure an Operational European GISC
comes online in 2009. The reduced scope leaves the more complex virtual organisation
and related activities to be developed at a later stage, while ensuring mutual back-up
capabilities;

•

CBS-MG endorsed the ICG-WIS proposal and established an ad hoc CBS expert team
on GISC-DCPC demonstration process, to develop guidance and management
procedures for the CBS demonstration and assessment of capabilities of candidate GISC
and DCPC centres and to organize demonstrations of centres’ capabilities,
including at CBS sessions. The proposed membership of the sub-group are:
Mr Matteo Dell’Acqua (MF) - chair, Mr Hiroyuki Ichijo (JMA), Dr Okki Lee (KMA),
Ms Li Xiang (CMA), Mr Ian Senior (BoM), Dr Siegfried Fechner (DWD),
Mr Raoult Baudoin (ECMWF) and Dr Don Middleton (NCAR). The team held its first
meeting on 12-13 March 2009;

•

In response to the EC request to the ICG-WIS and CBS to identify potential GISCs and
DCPCs for EC-LXI, an ICG-WIS ad hoc expert team has reviewed the responses in
preparation for CBS-XIV (25 March-2 April 2009, Croatia). There have been 35
responses representing Members offering to nominate 13 GISCs and 82 DCPCs. Of the
13 nominations for GISCs, seven are in RA II, four in RA VI and one in each of RAs III
and IV, but none in RA I; three are involved in the European VGISC project and two in an
Asian GISC cooperation project. DCPCs have been nominated from all Regions. The
attached table summarizes the identification of potentials GISCs and DCPCs that were
received.
____________
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Table: identified potential DCPCs and GISCs
Country
Algeria
Australia
Belgium
Brazil
Bulgaria
Canada
China
Croatia
ECMWF
Egypt
EUMETSAT
Finland
France
Germany
Hong Kong
Hungary
India
Iran
Japan
Kenya
Korea
Lithuania
Malaysia
Netherlands
New Zealand
Niger
Norway
Russia
Saudi Arabia
Senegal
Sri-Lanka
Sweden
Thailand
UK
Uruguay
USA
Uzbekistan

Total

DCPC
1
3
1
1
1
1
1
1
1
1
1
1
6
9
1
1
1
7
3
3
2
2
2
1
5
2
2
3
1
6
10
1

82

GISC
1
1

1

1
1
1
1
1
1
-

1
1
-

1
1

13
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INF 10(1) – WMO INTEGRATED GLOBAL OBSERVING SYSTEM
CBS-XIV/INF 10(1)
PROGRESS/ACTIVITY REPORT
ON THE WIGOS INTEGRATED GLOBAL OBSERVING SYSTEM
Implementation of the WIGOS concept
1.
Cg-XV stressed that enhanced integration between the WMO observing systems was
expected to generate important benefits for Members, their National Meteorological and
Hydrological Services and for the Organization as a whole; it agreed to refer to that initiative by the
acronym WIGOS (WMO Integrated Global Observing System) and adopted Resolution 30 (Cg-XV)
– Towards enhanced integration between WMO observing systems.
2.
Acting accordingly, the Executive Council through its Resolution 3 (EC-LIX) established
the Executive Council Working Group on the WMO Integrated Global Observing System and the
WMO Information System (EC WG on WIGOS-WIS) to steer and monitor WIGOS activities and to
coordinate them with the planning and development of WIS.
3.
The EC WG on WIGOS-WIS at its first session (Geneva, December 2007) reviewed the
guidance and recommendations given by Cg-XV and EC-LIX towards implementation of the
WIGOS concept. It developed its work programme and agreed to establish its Subgroup on
WIGOS as authorized by EC-LIX with appropriate Terms of Reference. The EC WG drafted the
WIGOS Concept of Operations (CONOPS) and WIGOS Development and Implementation Plan
(WDIP), two principal WIGOS documents.
WIGOS Concept of Operations and Development and Implementation Plan
4.
EC-LX (Geneva, June 2008) agreed with CONOPS that described the end state for a
fully-operational WIGOS; it contains purpose, objectives, characteristics, key areas of
standardization, responsibilities, operational framework, data policy and benefits of WIGOS. The
Council also adopted the draft of WDIP and urged Members, regional associations and technical
commissions to actively collaborate in its implementation. The Council agreed that CONOPS and
WDIP should be updated on a regular basis based on the experiences and inputs received from
the technical commissions, regional associations and the advisory/steering bodies of WMO cosponsored programmes contributing to WIGOS.
5.
The first session of the Subgroup on WIGOS (SG-WIGOS) hold in November 2008
considered in detail CONOPS and WDIP and elaborated updated versions of these documents to
be submitted to the second session of the EC WG on WIGOS-WIS for their consideration. The
updated versions of CONOPS and WDIP are given in the Appendix A and Appendix B,
respectively.
6.
SG-WIGOS recast the WIGOS “levels of integration” into “areas of standardization” that
are key features of an integrated system of systems, so as to clarify that the “integrated” is more
about systems than data, and be more explicit about a system of systems approach, underpinned
by more coherent coordination, adherence to standards in measurement, metadata, data formats,
quality control, documentation, etc.
7.
The WIGOS concept, CONOPS and WDIP were considered at several meetings of CBS
OPAG-IOS Expert Teams, providing background for ICT-IOS-5 that formulated its
recommendations regarding the further development and implementation of the WIGOS concept.
The ICT-IOS-5 (Geneva, 15-18 September 2008):
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(a)

Sought clarity on the reporting mechanism, responsibilities and representation of different
WMO bodies and was concerned with potential duplication of work;

(b)

Was concerned with both the financial and expert resources needed to address WIGOS
issues and the risk that it would drain resources currently available to CBS and ICT-IOS.
This is further exacerbated by the fact that the WIGOS Planning Office (PO WIGOS) was
yet to be fully staffed;

(c)

Noted that the current Manual and Guide on the GOS already recognized many of the
systems proposed to be part of WIGOS, but the challenge is effective integration of those
data into WIGOS-WIS.

WIGOS Pilot Projects (WPP)
8.
Following the guidance given by Cg-XV, five WIGOS Pilot Projects have been initiated.
They are as follows:
(1)
(2)
(3)
(4)
(5)

Joint GOS-GAW Pilot Project to accelerate implementation of WIGOS-WIS;
Initiation of Global Hydrological Network addressing a GCOS Requirement;
Integration of AMDAR into WIGOS;
Elaborating the underpinning/crosscutting role and responsibilities of the Instruments and
Methods of Observation Programme;
Integration of marine meteorological and other appropriate oceanic observations into the
WMO Global Observing System.

9.
SG-WIGOS discussed a scope, time frame and role of WPPs taking into account
guidance from Cg-XV that WPPs should be designed to test concepts, identify problem areas and
to help in elaborating WDIP by inputs from the respective technical commission.
10.
When considering the status of Projects implementation, SG-WIGOS expressed its
concern that lack of funds would not allow for the completion of some WPPs as planned. In this
regard, SG-WIGOS discussed the legacy from the WPPs, lessons learned, benefits of the WPPs
(apart from testing the WIGOS concept and identification of problem areas), and potential end
users of data and deliverables of each WPP.
11.
The Expert Team on the Evolution of the Global Observing System (ET-EGOS), at its
third session (Geneva, 9-13 July 2007), developed initial proposals and prepared the draft design
of WPPs that were further elaborated by EC WG on WIGOS-WIS.
12.

ICT-IOS-5 discussed the development of the status of WPPs and:

(a)

Supported the concept of WPPs, however, it sought clarity on whether they should be
comprehensive or should be limited in scope;

(b)

Recognized that the WIGOS concept should foster more effective integration of satellite
and in-situ observations, however, little involvement of IOS satellite expert groups has
been so far. In the case that WPPs would not be limited in scope, the ICT-IOS proposed
that satellite components be incorporated into relevant WPPs;

13.
Proposals for new potential WPPs are under consideration, namely a GRUAN WPP that
could make a significant contribution to the development of WIGOS and WPP on Space-Based
Observation.
14.
Integration between surface-based and space-based systems is not simply a matter of
harmonizing instrument specifications across surface and space. Such integration has not been
well addressed to date, but is under consideration through three initiatives: collaboration with
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surface-based sites for VIS-IR imager calibration (an ongoing initiative); dialogue between the
Global Space-based Inter-calibration System (GSICS) and the GRUAN initiative; and Satellite –
AWS calibration (through collaboration amongst CBS OPAG-IOS expert teams). The latter two
initiatives are relevant to the algorithm and quality control of derived geophysical products (Level 2
and 3 data) rather than to instrument calibration as such and accordingly goes beyond the
‘observation’ process.
WIGOS Demonstration Projects
15.
The first session of the Executive Council Working Group on the WMO Integrated Global
Observing System and the WMO Information System decided to include Demonstration Projects
on the Development and Implementation of WIGOS at NMHSs into WDIP. EC-LX recommended
supporting the involvement of NMHSs and regional associations in the implementation of the
WIGOS concept as crucial to ensure important benefits for all Members. The following countries
took the initiative and formally agreed to implement DPs in their NMHSs: Kenya, Morocco, and
Namibia (RA I), Republic of Korea (RA II), Brazil (RA III), the United States of America (RA IV),
Australia (RA V) and the Russian Federation (RA VI).
16.
ICT-IOS-5 discussed the development of the status of Demonstration Projects. It was
concerned that little information was available to understand the nature of WIGOS Demonstration
Projects as regards their substance and involvement of other Members from Region. It noted the
value of the Regional Rapporteurs on the GOS being involved in their respective Demonstration
Project. The rapporteurs would then be able to keep OPAG-IOS informed of progress with the
Demonstration Project in their Region.
17.
The CBS Management Group considered the progress of the development of WIGOS. It
noted that the WPPs were moving forward and that CBS had been represented in all WPPs so far,
although this had been mostly related to the WIS component of WIGOS. MG also agreed that the
Commission should continue to support WIGOS Projects.
18.
All WIGOS concept relevant documents and
http://www.wmo.int/pages/prog/www/wigos/index_en.html.

information

are

available

at
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CONCEPT OF OPERATIONS (CONOPS)
(Version 1.1.1 November 2008)
(CONOPS updated by SG-WIGOS-1 reflecting the status of development and implementation of
initiated Pilot and Demonstration Projects)
Foreword
There is a broadly recognized need for a comprehensive, coordinated and sustainable
global observing system which integrates diverse space- and surface-based observing systems in
a holistic approach. Many international agencies have to administer systematically these diverse
systems and have developed data policies to meet their needs. The WMO Integrated Global
Observing System (WIGOS) is the organizational response of WMO to this need for integration.
Strong cooperation is therefore needed among all partners to accomplish the broad integration
objectives.
The following Concept of Operations describes the end state of a fully operational
WIGOS; it establishes the overall goals for WIGOS. In order to achieve them, a detailed WIGOS
Development and Implementation Plan (WDIP) were developed to provide for a logical transition
from initial to full operational capabilities. To fully understand the WIGOS concept, these two
principal documents must be considered in context.
WIGOS will be a comprehensive, coordinated and sustainable system of observing
systems based on the observational requirements of all WMO Programmes. It will be a framework
facilitating standardization and interoperability and will ensure availability of, and real-, near-realtime and non-real-time access to required good-quality data and products and associated
metadata through the WMO Information System (WIS) in accordance with identified temporal and
spatial requirements; required data quality standards will be documented, met and sustained. In
doing so, it will respect partnership, ownership and data-sharing policies of all observing
components and partner organizations.
The components of WIGOS (surface and space-based) will be as follows: weather
observing networks, atmospheric composition observing networks; radiation observing networks;
marine meteorological and relevant oceanographic networks; hydrological observing networks;
relevant components of atmospheric, hydrologic, oceanographic and terrestrial observing systems
contributing to GCOS, and others yet to be specified. Improved monitoring through the integration
of surface- and space-based observations is essential for understanding global climate change,
optimizing knowledge of current environmental conditions and exploitation of this information for
predictive weather, climate and water products and services.
WIGOS development and implementation will proceed in parallel with the planning and
implementation of WIS. The combination of both efforts will allow for an integrated WMO end-toend system of systems designed to improve Member’s capability to effectively provide a wide
range of services and to better serve research programme requirements.
The concept of WIGOS is based on the premise that agreed-upon standards and
recommended practices and procedures will apply to all WMO and sponsored observing systems
and Programmes.
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1.

INTRODUCTION

1.1

Vision
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WIGOS will benefit society through enhanced availability and integration of global weather,
climate and water observations contributed by constituent systems.
1.2

Purpose

The purpose of WIGOS is to create an organizational, programmatic, and procedural and
governance structure that will significantly improve the availability of observational data and
products and which will provide a single focus for the operational and management functions of all
WMO observing systems as well as a mechanism for interactions with WMO co-sponsored
observing systems. Integration will lead to efficiencies and cost savings that can be reinvested to
overcome known deficiencies and gaps in the present structure and working arrangements.
1.3

Integration

Integration in the context of WIGOS should be defined as establishment of a
comprehensive, coordinated and sustainable system of observing systems, ensuring
interoperability between its component systems. It will be an organizational framework facilitating
standardization and interoperability and ensuring availability of, and access to, good-quality data
and products, and associated metadata.
1.4

Objectives
The integration process should encompass four broad objectives:

(a)
(b)
(c)

(d)

Addressing the needs of the atmospheric, hydrologic, oceanographic, cryospheric and
terrestrial domains within the operational scope of a comprehensive integrated system;
Increasing interoperability between systems with particular attention given to space-based
and in-situ components of the systems;
Ensuring that broader governance frameworks (e.g. inter-agency co-sponsorship of
systems) and relationships with other international entities are sustained and
strengthened;
Improving WMO management and governance (use of resources, planning, institutional
and programme structures, and monitoring).

2.

OVERVIEW

2.1

Aim
WIGOS is aiming to:

(a)

(b)

(c)

(d)
(e)
(f)

Address in the most cost-effective approach WMO Programme requirements with a view
toward reducing the financial burden on Members, while maximizing administrative and
operational efficiencies;
Ensure the availability of all required information produced within the various WMO
observing systems (e.g. GOS, GAW, WHYCOS, etc.), and WMO components of cosponsored systems (e.g. GCOS, GOOS, GTOS, etc.) including emphasis on information
generated by satellite, radar, wind-profilers, airborne systems, in-situ ocean platforms,
and other next generation observing systems;
Facilitate the access, in real-, near-real-time and delayed mode, of observations required
for WMO and WMO co-sponsored programmes as well as relevant international
conventions which are generated by systems implemented and managed by cooperating
agencies, organizations and programmes;
Ensure required data quality standards are met and sustained for all programme
requirements;
Facilitate improved data management including archival and data retrieval capabilities;
Facilitate technological innovation opportunities;
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(g)

(i)

Continue on-going coordination with instrument manufacturers and scientific institutes in
the development and testing of next generation observation instruments;
Develop appropriate regulatory documentation including organization and recommended
practices and procedures;
Link existing technologies in an integrated manner to provide societal benefits.

2.2

Characteristics

(h)

2.2.1
The concept of WIGOS is based on the premise that the general standards and
recommended practices, as agreed-upon for WIGOS, will apply to all WMO and sponsored
observing systems and Programmes. WIGOS characteristics include:
•

•

WIGOS will:
•

Develop strategies to satisfy observational requirements of WMO Programmes and
international partners through the WMO Rolling Requirements Review Process;

•

Develop strategies to guarantee system interoperability, including meeting
documented standards for data quality of observing systems and instruments;

•

Develop a strategy for the production, editing and management of metadata;

•

Evaluate existing and emerging capabilities before developing, acquiring, and or
deploying new observing systems or sensors, and in the design of cost-effective
composite observing systems;

•

Exploit existing platforms and employ multi-sensor platform concept to the maximum
possible extent;

•

Coordinate the response to requirements, plans and activities with all appropriate
technical commissions, regional associations and Programmes;

•

Be built initially upon existing observing systems and provide an interoperable
framework for new systems.

All WIGOS observational data, metadata and processed observational products will:
•

Be exchanged via WIS using agreed upon data and metadata representation forms
and formats;

•

Use WIGOS compatible hardware and software;

•

Adhere to WIGOS standards for instruments and methods of observation as well as
standard observing network practices and procedures; and

•

Be archived in WIGOS approved forms and resolutions at WMO agreed upon archival
centres.

2.2.2
It must be emphasized that observing programmes of the WMO are actually carried out
by WMO Member States, either individually, or in some instances (notably for some satellite
systems and oceanographic observing systems) cooperatively with consortia of countries operating
a system jointly. Integration therefore will have a direct relationship to national programmes and
activities as well as on coordination through the international organization.
3.

ASSUMPTIONS

3.1

GENERAL

WIGOS will provide a sustainable framework for the improvement of operations towards an
integrated approach in support of WMO Members national mandates including response to natural
hazards, environmental monitoring, adaptation to climate change and man-made environmental
impacts. It is consistent with the decision of the Fifteenth WMO Congress concerning enhanced
integration between WMO Observing Systems and the WMO Strategic Plan.
3.2

Key areas of standardization

A key requirement for integration within a system of systems construct will be
standardisation in three key areas as shown schematically in Figure 1:
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•

Standardization of instruments and methods of observation;

•

WIS information infrastructure;

•

End-product quality assurance.

3.2.1
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Standardization of instruments and methods of observation

WIGOS should encompass homogeneity, interoperability and compatibility and
traceability of observations from all WIGOS constituent observing systems. This should be based
on guidance and studies and achieved through implementation of recommendations on methods of
observation by IMOP within WIGOS constituent networks including tests, calibration and
intercomparisons.
3.2.2

WIS Information infrastructure

3.2.2.1 The planning and implementation of WIGOS shall be coordinated with WIS. This will be
accomplished through:
•

Activities of the EC WG on WIGOS-WIS;

•

EC WG on WIGOS-WIS Sub-Group on WIGOS (SG-WIGOS);

•

Input from regional associations and technical commissions;

•

Coordination role of the Secretariat, including the WIGOS Project Office.

3.2.2.2 Technologically, the key action leading to the desired integrated networks will be the
generation of data and information from WIGOS constituent networks using a comprehensive,
standardized data representation in compliance with WIS information exchange requirements for
all WMO Programmes.
3.2.2.3 A role of WMO Information System (WIS) will be as follows:
•

It will be used in the collection and sharing of information for all WMO and related
international programmes;

•

It will provide a flexible and extensible structure that will allow participating centres to
enhance their capabilities as their national and international responsibilities grow;

•

Implementation will build upon the most successful components of existing WMO
information systems in an evolutionary process;

•

Development will pay special attention to a smooth and coordinated transition;

•

Communication network will be based on communication links used within the World
Weather Watch (WWW) for distribution of high priority real-time data;

•

It will utilize international agreed-upon standards for protocols, hardware and software.

3.2.3

End-product quality assurance

The third key area of standardization for WIGOS should embrace a quality management
framework (QMF) to ensure the best possible products to be delivered to end users. This should
be based on agreed-upon quality assurance and quality control standards, with the following goals:
•

To ensure integrated/coordinated data acquisition efforts among NMHSs and other
operators to minimize duplication;

•

To reduce costs and maximize data and products availability and quality;

•

To develop an integrated quality management system that delivers reliable and timely
data streams with adequate quality control and relevant metadata.
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Figure 1: Key areas of WIGOS standardization
The three areas of standardization of the WMO-sponsored and co-sponsored observing systems
contributing to WIGOS: standardization of instruments and methods of observation, WIS
information infrastructure; and end product quality assurance.
The first area of standardization: a sustained, optimized, end-to-end WMO Integrated Global
Observing System should encompass homogeneity, interoperability, compatibility, and traceability
of observations from all WIGOS constituent observing systems. This should be achieved through
meeting the requirements for instruments and methods of observation established by CIMO
including tests, calibration and intercomparisons.
The second area of standardization: Data and information generated by all WIGOS constituent
networks should meet a comprehensive, standardized set of WIS data representation and
exchange requirements for all WMO Programmes.
The third area of standardization: Various end-products generated on the basis of
observations/measurements by all WIGOS constituent observing systems and exchanged through
WIS should meet quality management framework requirements to ensure the best possible
products to be delivered to end users.
4.

RESPONSIBILITIES

4.1
In order to commence efforts towards achieving full WIGOS operations, the following
entities are considered to have essential responsibilities:
•

Sponsors and co-sponsors of WIGOS constituent systems, both current and future;

•

EC WG on WIGOS-WIS;

•

SG WIGOS;

•

Inter-Commission Coordination Group on WIS (ICG WIS);

•

Regional associations and technical commissions;

•

WMO Secretariat.
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5.

OPERATIONAL FRAMEWORK

5.1

Overall approach
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This Concept of Operations covers the full spectrum of management and integration for
WIGOS. In order for WIGOS to effectively and efficiently respond to user data needs, WIGOS will
use WIS as the data discovery, access and retrieval mechanism.
5.2

WIGOS components
The WIGOS constituents are (noting that the following are not mutually exclusive):
(a) The surface-based component of the Global Observing System of the World Weather
Watch Programme;
(b) Space-based component of the GOS including the geostationary meteorological satellite
constellation, the core polar-orbiting meteorological constellation and R&D earth
observation satellites;
(c) Aircraft Meteorological Data Relay (AMDAR) systems including expansions of aircraft
measurement capabilities for atmospheric composition constituents;
(d) Marine meteorological and relevant oceanographic observing networks;
(e) The relevant components of atmospheric, oceanographic and terrestrial observing
systems contributing to GCOS;
(f) Related terrestrial network;
(g) Regional, river basin and global hydrological networks;
(h) The Global Atmosphere Watch networks and systems for observations of atmospheric
chemical composition and related environmental parameters;
(i) The various radiation networks both observing solar and net radiation (e.g. the BSRN);
(j) The observing component of the proposed Global Cryosphere Watch approved by the
fifteenth WMO Congress;
(k) Other possible components yet to be defined.

5.3

Integration, Standardization and Interoperability

It is envisioned that the integration process will bring about architectural and governance
structures as well as processes for WIGOS development, implementation and sustainability.
Standardization and interoperability, including data compatibility, are primary factors enabling
integration. WIGOS will:
•

Improve the production, use and application of data and information from across all
WMO and sponsored observing systems, in a seamless way, to satisfy user
requirements;

•

Be designed to accommodate the diversity among Members with respect to their
capabilities and needs;

•

Strengthen the ability of all Members to access and utilize observations and analysis
products from all WMO and sponsored observing systems;

•

Ensure compatibility, connectivity and interoperability including interface arrangements
within and among all WMO and sponsored observing systems components and
externally with other users;

•

Allow for the continuous review of the requirements placed on the integrated system and
have the capability to effectively adjust and respond to changing requirements;

•

Ensure the continuing sense of ownership by the various groups that have initiated and
developed the individual observing system components through directly involving these
groups in the planning and implementation of the WIGOS;
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•

Promote the development, testing and comparison of new observing capabilities and
provide mechanisms to easily integrate them into WMO and sponsored operational
observing systems;

•

Ensure the optimum integration of the various components of all observing programmes;

•

Increase efficiency by reducing as far as possible redundancies and overlaps of systems
and the management activities supporting them;

•

Facilitate more rapid and efficient assimilation of technological advances and apply them
as far as possible across all observing programmes;

•

Foster co-location of observing sites of complementary systems as far as practical
thereby reducing redundancies; and

•

Ensure the involvement of the various scientific and user communities in the activities of
setting requirements, and monitoring and assessing system performance.
DATA POLICY

6.1
WIGOS will respect the data policies of partner organizations and will adhere to the
decisions of the Twelfth and Thirteenth World Meteorological Congresses (1995, 1999) that
adopted Resolution 40 (Cg-XII) "WMO Policy and Practice for the Exchange of Meteorological and
Related Data and Products including Guidelines on Relationships in Commercial Meteorological
Activities", and Resolution 25 (Cg-XIII) “Exchange of Hydrological Data and Products”, respectively.
6.2
WIGOS will strive to ensure that the conditions placed by the originator on the additional
data and products are respected and made known to initial and subsequent recipients for the
exchange of meteorological and related data and products including guidelines on relationships in
commercial meteorological and hydrological activities.
7.

BENEFITS
Benefits of WIGOS to Members and partner organizations include the following:

•

Improved observation and product services including those in support of disaster risk
reduction and adaptation to climate change;

•

Improved efficiency and timeliness of access to observations across all domains;

•

Optimization of observing network design;

•

Improvements in the quality and consistency of observations across all domains; and

•

Flexibility to incorporate new observing systems.

8.

CHALLENGES

Challenges associated with embarking upon integration of WMO and co-sponsored
observing systems include:
•

The cross cutting nature of WIGOS will require close cooperation and coordination by all
concerned;

•

Timely application of standardization concepts by individual Members;

•

Time and resources will be critical risk factors. The development of a detailed,
comprehensive Implementation Plan and the elaboration of targeted Pilot and
Demonstration Projects need to be addressed early in the period; and

•

Differences in levels of development of national and regional systems and services.

9.

RESOURCES

Implementation of WIGOS will require substantial resources on the national, regional and
global levels as well as within the WMO Secretariat.
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LIST OF ACRONYMS
AMDAR

Aircraft Meteorological Data Delay

BSRN

Basic Surface Radiation Network

CONOPS

Concept of Operations

EC WG

Executive Council Working Group

GAW

Global Atmospheric Watch

GCOS

Global Climate Observing System

GOOS

Global Ocean Observing System

GOS

Global Observing System

GTOS

Global Terrestrial Observing System

ICG WIS

Inter-Commission Coordination Group on WIS

QA

Quality Assurance

QC

Quality Control

QMF

Quality Management Framework

QMS

Quality Management System

R&D

Research and Development

WDIP

WIGOS Development and Implementation Plan

WHYCOS

World Hydrological Cycle Observing System

WIGOS

World Integrated Global Observing System

WIS

WMO Information System

WWW

World Weather Watch

__________
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WIGOS TEST OF CONCEPT DEVELOPMENT AND IMPLEMENTATION PLAN (WDIP)
(Version 1.1.1 November 2008)
(WDIP updated by SG-WIGOS-1 reflecting the status of development and implementation of
initiated Pilot and Demonstration Projects)
I.

Introduction

The following document is an update of the WIGOS Development and Implementation
Plan as mandated by the Fifteenth WMO Congress (Cg-XV).
II.

Strategic Roadmap for Testing the WIGOS concept

2.1
Cg-XV agreed that planning and implementation of the WIGOS test of concept should
proceed in phases defined by the annual meetings of the WMO Executive Council in order to
assure oversight, review and direction. To that end, Cg-XV requested EC-LIX to appoint a
Working Group to oversee WIGOS and WIS. The process foreseen was one where planning and
implementation of WIGOS would be considered at Cg-XVI (2011), and the WIGOS Implementation
Plan for the next intersessional period would be determined.
2.2
EC-LIX, by its Resolution 3 (EC-LIX), established the EC Working Group on the WMO
Integrated Global Observing System and the WMO Information System (EC WG WIGOS-WIS) with
terms of reference as follows:
(1)

Provide advice and guidance in the preparation of an overarching WIGOS Development
and Implementation Plan;

(2)

Refine the WIS Development and Implementation Plan and ensure coordination between
WIGOS and WIS Plans to allow for an integrated WMO end-to-end system of systems;

(3)

Monitor the development and implementation of WIGOS and WIS through a “rolling
review” mechanism; and

(4)

Monitor the development and implementation of WIGOS-WIS “Pilot Projects”, as
suggested by the Fifteenth Congress, to test concepts, identify problem areas, and to help
in elaborating the Development and Implementation Plan.

2.3
As authorized by EC-LIX, EC WG WIGOS-WIS established its Subgroup on WIGOS with
following terms of reference:
(1)

To provide overall technical guidance, assistance and support for the implementation of
the WIGOS concept based on strategic directive of the Fifteenth WMO Congress;

(2)

To elaborate in detail the three areas of integration of WIGOS including standard practices
to be applied to the different areas of WIGOS integration; integration areas being as
follows and further described in the WIGOS Concept of Operations:
•

Standardization of instruments and methods observations (instruments and
methods of observation levels);

•

Common information infrastructure (WIS data levels);

•

End-product quality assurance (QM/QA/QC product levels).

(3)

To work with each WIGOS component, propose new components and coordinate agreed
inter-actions with other partners (e.g. co-sponsored systems, international initiatives’
systems, etc.);

(4)

To refine the concept of WIGOS operations, including its basic definitions;

(5)

To address major issues identified by the EC Working Group on WIGOS and WIS;
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(6)

To develop a mechanism for the inclusion of the regional aspects of WIGOS through
involvement of the presidents of regional associations;

(7)

To coordinate the WIGOS planning phases (including the Pilot Projects) according to the
over-arching WIGOS Development and Implementation Plan;

(8)

To coordinate WIGOS implementation with the planning and implementation of the WMO
Information System (WIS);

(9)

To advise the EC Working Group on WIGOS and WIS on aspects related to management,
governance and interoperability;

(10)

To report to the EC Working Group on WIGOS and WIS.

2.4
The WIGOS Test of Concept Development and Implementation Plan (WDIP), should take
into account the WIS Development and Implementation Plan, and will be updated annually during
the four-year period 2008-2011. A draft Version 1.0 of this document was reviewed and updated at
the first session of the EC WG WIGOS-WIS. Subsequent reviews and updates will benefit from
experience gained from the various Pilot Projects, Demonstration Projects and inputs from the
technical commissions, regional associations and the advisory/steering bodies of WMO cosponsored programmes. Meetings of EC WG WIGOS-WIS will provide oversight and guidance
regarding the evolution of the Plan, which subsequently would be considered at each session of
EC. While further evolution of the Plan will occur, it is anticipated that it should include an
assessment of all observational requirements of all WMO Programmes and co-sponsored
programmes and identify those (including characteristics such as observational accuracy and
resolution) that are needed to service all programmes or applications. It would also include
implementation details for the various Pilot Projects, Demonstration Projects and their results,
details of actions required to address revisions of the terms of reference (TOR) of the technical
commissions, the WMO Programme structure, and WMO Secretariat budgetary, personnel and
organizational implications. Many observing systems are outside of the remit of Member NMHSs;
however their data provides a valuable contribution to WMO Programmes and Member NMHSs.
Additionally, observational data from WMO Programmes and co-sponsored programmes is of
value to organizations outside of WMO. The WDIP needs to address this from the aspect of
improving data access across these boundaries. Data dissemination practices must be capable of
respecting the data-sharing policies as designated by the owners of the observing systems
including authorization of users.
2.5
The Roadmap or schedule below is broken into annual Phases timed according to
sessions of EC. The items listed under each Phase required further elaboration since the dates of
various events (e.g. Commission Meetings) are not yet confirmed, but they should be incorporated
as the information becomes available. For historical purposes as well as further elaboration of the
Plan, a description of the Preparatory Phase that occurred prior to Cg-XV is reproduced as well.
The preparation of Version 1.0 of WDIP (WDIP V.1.0) that was endorsed by the EC in June 2008
was a crucial first step. WDIP V.1.1, and its subsequent revisions, will be important for informing
the technical commissions, regional associations and the steering committees of GCOS, GOOS,
GTOS and WCRP on WIGOS and WIS planning activities and to encourage their input into the
process. Scheduling of as many regular sessions of technical commissions and regional
associations as possible before 2010 would be most useful in obtaining their input in the planning
process. EC-LXII (2010) marks the end of the active planning period since during its session the
basic proposals to Cg-XVI will be prepared. Essential to taking this process forward will be the
staffing of a WIGOS planning office in the WMO Secretariat as was proposed in III.(3).
STATUS of the testing the WIGOS concept
III.

Preparatory Phase - December 2006 – Cg-XV (May 2007)

(1)

Document prepared for the EC Task Team on the WMO Integrated Global Observing
Systems (EC-TT/WIGOS), February 2007; (Status: Completed)
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(2)

Report of EC-TT/WIGOS submitted to Cg-XV. This report to address the decision of
EC-LVIII as contained in Resolution 13 (EC-LVIII); (Status: Completed)

(3)

Formation of an internal Interim WMO Secretariat WIGOS Team under the chairmanship
of a Director with participation from all relevant WMO Programmes. The Interim
Secretariat WIGOS Task Team to address follow-up actions as required according to
proposals by the EC-TT/WIGOS in preparation for presentation to Cg-XV. (Status: Not
completed. Recommended Action: This situation should be reviewed by the EC WG
WIGOS-WIS and EC-LXI)

IV.

Test of Concept, Phase I. Cg-XV (May 2007) – EC-LX (June 2008)

(1)

Establish and update as appropriate the WIGOS Concept of Operations (CONOPS);
(Status: Completed)

(2)

Cg-XV through the EC-LIX establishes the EC WG WIGOS-WIS to oversee the
development of WIGOS and WIS; (Status: Completed)

(3)

Full time WIGOS Planning Unit organized in the WMO Secretariat (June 2007); (Status:
Partially done)

(4)

Coordinate with IOC regarding the WIGOS-WIS initiatives; (Status: Completed)

(5)

Initiate the preparation of the draft WDIP v.1.0 (completion by Dec. 2007). Present the
draft WDIP v.1.0 to EC WG WIGOS-WIS; (Status: Completed)

(6)

Initiate first Pilot Projects:
(a)

Joint GOS-GAW Pilot Project to accelerate implementation of WIGOS-WIS; (Status:
Initiated);

(b)

Initiation of Global Hydrological Network addressing a GCOS Requirement; (Status:
Still in planning process)

(c)

Integration of AMDAR into WIGOS; (Status: Initiated)

(d)

Elaborating the underpinning/crosscutting role and responsibilities
Instruments and Methods of Observation Programme; (Status: Initiated)

(e)

Integration of marine meteorological and other appropriate oceanic observations
into the WMO Global Observing System; (Status: Initiated)

of

the

(7)

Adjust draft WDIP and CONOPS v.1.0 as guided by EC WG WIGOS-WIS and present
draft WDIP and draft CONOP v.1.1 to EC-LX; (Status: Completed (v1.1))

(8)

The agendas of technical commissions and regional associations should include an item
relating to the Integration of WMO Observing Systems and should seek their “consensus
inputs” to the WDIP to which the EC WG WIGOS-WIS would provide an input; (Status:
done)

(9)

At the Meeting of Presidents of Technical Commissions a major agenda item should be
the WDIP to which the EC WG WIGOS-WIS would provide input. (Status: Partly
completed)

(10)

Initiate planning for the eight Demonstration Projects (see paragraph IX.); (Status: Done
in the case of six)

PLANNING of the testing the WIGOS concept
V.

Test of Concept, Phase II. EC-LX (June 2008) - EC-LXI (June 2009)

(1)

EC-LX provides guidance for this phase; (Status: Ongoing)

(2)

Review and update as appropriate the WIGOS CONOPS and WDIP; (Status: Ongoing)
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(3)

Initiate planning for the Pilot Projects concerning the integration of marine meteorological
and oceanographic observations with ; (Status: done)

(4)

The Pilot Projects (PP) begun in Phase I evaluated by corresponding Project Teams and
SG-WIGOS; adjustments to the WDIP may arise from the evaluations; (Status: done; PP-I:
Pending, Implementation Plan is missing; PP-II: Pending; PP-III: Ongoing; PP-IV:
Ongoing; PP-V: Ongoing)

(5)

Coordinate with GTOS regarding terrestrial initiatives of relevance to WIGOS;

(6)

Additional Pilot Projects may be identified. Discussion has begun with GTOS regarding
possible inclusion of carbon monitoring; GCOS regarding GRUAN; WMO Space
Programme regarding GSICS;

(7)

Demonstration Projects begun in Phase I evaluated by SG-WIGOS; adjustments to the
WDIP may arise from the evaluations; (Status: Ongoing; Namibia and Russian Federation
- Demonstration Projects are missing)

(8)

Schedule possible concurrent sessions of CAS and CBS with joint agenda items
regarding and the integration of GAW and GOS into WIGOS (see paragraph below); not
feasible

(9)

Initiate work on the proposed revisions to the WMO Technical Regulations; (Status: Noted
that some action is required on Technical Regulations concerning metadata to be
accomplished upon completion of Pilot and Demonstration Projects)

(10)

Revise the WDIP and CONOPS as appropriate with guidance from EC WG WIGOS-WIS
– issue WDIP and CONOPS v. 1.2, and submit to EC–LXI for review and guidance;
(Status: Ongoing)

(11)

The agendas of technical commissions and regional associations should include an item
relating to the Integration of WMO Observing Systems and should seek their “consensus
inputs” to the WDIP to which the EC WG WIGOS-WIS would provide input; (Status:
Ongoing)

(12)

Coordinate a way that RA working bodies can be involved into WIGOS activities in the
Region (Status: Ongoing);

(13)

Develop a reporting mechanism for Pilot and Demonstration projects; (Status: Ongoing)

(14)

Elaborate basic definitions of WIGOS operations; (Status: Ongoing);

(15)

Elaborate three areas of integration; (Status: Ongoing);

(16)

Elaborate guidance on Demonstration Projects; (Status: Ongoing)

(17)

Organize a DCPC workshop for the Pilot and Demonstration Projects. (Status: Pending)

VI.

Test of Concept, Phase III. EC-LXI (June 2009) - EC-LXII (June 2010)

(1)

EC-LXI provides guidance for this phase (note this is the last period for active planning
before specific proposals are prepared for submission to Cg-XVI);

(2)

Review and update as appropriate WIGOS CONOPS and WDIP;

(3)

Agreed activities of Pilot and Demonstration Projects begun in Phase I and II should be
completed and evaluated for viability of the WIGOS concept. Experiences from Pilot and
Demonstration Projects to be reflected in the draft Implementation Plan for WIGOS.

(4)

SG-WIGOS meets in 2009 to consider status of Demonstration and Pilot Projects,
updates of CONOPS and WDIP and formulate recommendations for EC WG WIGOS-WIS;

(5)

EC WG WIGOS-WIS meets in 2010 to elaborate draft recommendations for EC-LXII;

(6)

The agendas of technical commissions and regional associations should include an item
relating to the WIGOS and should seek their “consensus inputs” to the WDIP;
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(7)

Finalize elaboration of areas of integration;

(8)

Elaborate standardized description of all observing networks contributing to WIGOS;

(9)

Develop WIS component (e.g. DCPC) for each Demonstration and Pilot Project when
needed;

(10)

Develop Guidance for NMHSs why and how to optimize their observing network by
integration of their observing systems;

(11)

Coordinate with GCW regarding cryospheric initiatives of relevance to WIGOS.

VII.

Test of Concept Phase IV. EC-LXII (June 2010) - Cg-XVI (May 2011)

(1)

EC-LXII to agree on the content of the submission to Cg-XVI regarding the
implementation of WIGOS. This will include the proposed changes to the Technical
Regulations, the revised roles and Terms of References of the various technical
commissions, the adjustments to the WMO Programme structure, and the impact on the
Secretariat budgets and personnel, proposed actions of Cg-XVI how to implement
WIGOS;

(2)

Subgroup WIGOS meets in 2010 to formulate advice and recommendations to EC-WG
WIGOS-WIS;

(3)

EC-WG WIGOS-WIS considers matters relating to the revision of the Technical
Regulations, the TORs of technical commissions, and proposals regarding WMO
Programme structure and content, and the WMO Secretariat structure will be addressed
in this Phase;

(4)

Coordinate a way that RA working bodies can be involved into WIGOS activities in the
Region (Status: Ongoing);

(5)

Pilot and Demonstration Projects will be evaluated for sustained legacy within WIGOS if
appropriate. Experiences from Pilot and Demonstration Projects should be reflected in the
draft Implementation Plan for WIGOS;

(6)

Test of concept WDIP and CONOPS are completed and draft WIGOS Implementation
Plan is prepared;

(7)

EC-WG WIGOS-WIS submits its final report and recommendations to Cg-XVI.

VIII.

Pilot Projects

Undertaking at the earliest possible stage several WIGOS Pilot Projects would be useful
to address major issues on the integration process and would help in elaborating the WDIP. Pilot
Projects will emphasize the role and contributions to be made by the Technical Commissions. In
accordance with recommendations by Cg-XV, the following Pilot Projects were identified:
•

Pilot Project I:

Improvement of Dissemination of Ozone (total column, profiles and
surface) and Aerosol observations through the WIS;

•

Pilot Project II:

Hydrological Applications Runoff Network;

•

Pilot Project III:

Integration of AMDAR into WIGOS;

•

Pilot Project IV:

Elaboration of the underpinning/crosscutting role and responsibilities
of the Instruments and Methods of Observation Programme in the
context of WIGOS;
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Integration of Marine Meteorological and other appropriate
Oceanographic Observations into the WMO Integrated Global
Observing System.

Additional projects can be initiated after approval of EC WG WIGOS-WIS.
IX.

Demonstration Projects on the Development and Implementation of WIGOS at
NMHSs

9.1
Helping Members to more fully understand WIGOS and keeping them up-to-date on its
practical development should be considered as an essential component in WIGOS implementation.
This can be achieved through launching Demonstration Projects in selected NMHSs. These
Demonstration Projects will be linked to demonstrating aspects of the WIGOS concept and, at this
early stage of WIGOS development, the Demonstration Projects should aim to be focussed on
specific aspects of WIGOS and not be overly ambitious. Feedback and lessons learnt from these
NMHSs will be extremely beneficial in understanding expectations of the WIGOS concept at a
national or regional level. These projects will also have a high profile impact since they may
involve functions of other observing networks that provide the delivery of time critical data and
products, as well as other information, underlying the basic operations of NMHS. The Secretariat
working with appropriate working bodies of regional associations and technical commissions would
ensure regular coordination and communication between Members involved in Demonstration
Projects.
9.2
The following countries expressed their willingness and intention to launch Demonstration
Project: Kenya, Namibia and Morocco (RA I), Republic of Korea (RA II), Brazil (RA III), United
States of America (RA IV), Australia (RA V) and the Russian Federation (RA VI). Proposals for
new Demonstration Projects will be considered when submitted.
X.

WIGOS web page

It is essential to have an effective website containing current information about WIGOS
roles and tasks, related upcoming events and background information. The WMO Secretariat, in
coordination with Members, relevant focal points for WIGOS in regional associations and technical
commissions, will establish and update of a WIGOS web pages on the WMO Website by
publishing information about WIGOS, including information on the current status of implementation
of Pilot and Demonstration Projects, providing condensed information to various WIGOS user
communities. (Status: Completed; See: http://www.wmo.int/pages/prog/www/wigos/index_en.html).
XI.

Policy and Governance Aspects

To accomplish the goals above regarding the development of a WMO Integrated Global
Observing System, adjustments must be made in the WMO Technical Regulations, the WMO
Programme structure, the working structure and functions of the technical commissions, and of the
WMO Secretariat. The motivations for WIGOS are focused to the objective of instituting an
integrated end-to-end system of systems - comprised principally of WIGOS and WIS. The
development of an effective and efficient system of governance to guide and implement it,
arrangements for effective scientific and technical advisory mechanisms to develop, monitor and
evaluate it, and an appropriate WMO Programme and WMO Secretariat structures to support it,
will all be important and essential components of the systems integration.
XII.

WMO Technical Regulations (TR)

12.1
One of the principal strengths of WMO is the organizational and operational backbone
provided by the WMO Basic Document Series No. 2, Technical Regulations (WMO-No. 49). The
three volumes of the WMO Basic Document Series are supplemented by Annexes called Manuals,
which have the same status as the Basic Documents and are aimed at facilitating cooperation
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between WMO Members, specifying their obligations and ensuring adequate uniformity and
standardization in the practices and procedures employed. In addition to the Manuals, there is a
class of WMO documentation, not part of the technical regulations, called Guides (e.g. the Guide to
the Global Observing System (WMO-No. 488). The purpose of the Guides is to provide practical
information on the development, organization, implementation and operation of the system,
subsystem(s) or service in order to enhance both the participation of individual WMO Members in
the activity and the benefits they may obtain from it. The Guides supplement the regulatory
material contained in the TR and their Annexes.
12.2
The present structure of the Technical Regulations, Volume I describes the WWW/GOS,
GDPFS, and GTS with other components of the overall WMO Programmes or systems distributed
within the GOS or simply added on as they evolved. In order to effectively approach the
integration of WMO Global Observing System, and to incorporate WIS, a fundamental
reorganization and approach to the WMO TR is required. Undertaking this task early in the
WIGOS and WIS planning activity will provide structure and organization to the overall effort, and
will help in organizing the work programme required to implement WIGOS and WIS.
12.4
The revised structure of the TR must document the structure of WIGOS. The revised TR
will need to be comprehensive and reflect all of the component systems. It will allow addressing
the wide ranging multi-discipline issues and requirements for observational resources from all
domains (atmosphere, ocean, and terrestrial). It should also build on and amplify the integration
across surface-based and space-based observations.
12.5
In undertaking such a revision, a clearer vision for the purpose, scope, content and
structure for continuous review and updating of the various elements that make up the TR,
including the Guides, should be developed.
12.6
There is also an opportunity to make the TR easier to access, update and use. The
application of electronic access through the Internet or similar technology for technical regulatory
information should be considered as part of the integration activity. The role of WIS as the vehicle
for this function may be a viable option.
XIII.

WMO Programmes and technical Commissions

13.1
It may be considered that one single WMO Programme should be assigned the
responsibility to lead the planning of WIGOS and WIS and with its ultimate implementation and
operation, noting that EC-LX emphasized that CBS should take a lead role for WIGOS.
Participation during the integration by the other Programmes which currently have responsibility for
components of the WMO Global Observing System will be crucial in this transition. The feasibility
of this idea, in particular for the operation of WIGOS, should be investigated during the test of
concept phase and incorporated into the draft WIGOS Implementation Plan for consideration by
Cg-XVI.
13.2
As recognized in Resolution 30 (Cg-XV), the process leading to WIGOS would have a
wide impact on the structure and functions of WMO including the WMO Technical Regulations,
data policy, roles, terms of reference, and working arrangements of the technical commissions, the
WMO Programme structure and the WMO Secretariat.
XIV.

Jointly Sponsored Observing Systems

In progressing towards enhanced integration between WMO observing systems, it will be
important that this be carried out in close coordination and cooperation with WMO’s partner
organizations that co-sponsor some of those systems. This will apply particularly to:
•

The joint WMO-IOC-UNEP-ICSU Global Climate Observing System (GCOS);
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•

The WMO contribution to the joint IOC-UNEP-WMO-ICSU Global Ocean Observing
System (GOOS);

•

Those terrestrial/hydrological observing systems which serve as part of the FAO-UNEPWMO-ICSU Global Terrestrial Observing System (GTOS);

•

WCRP (WMO, IOC, ICSU) observing components.
LIST OF ACRONYMS

AMDAR

Aircraft Meteorological Data Delay

CBS

Commission for Basic Systems

CIMO

Commission for Instruments and methods of Observation

CONOPS

Concept of Operations

DCPC

Data Collection or Production Centres

EC WG

Executive Council Working Group

FAO

Food and Agriculture Organization

GAW

Global Atmospheric Watch

GCW

Global Cryosphere Watch

GCOS

Global Climate Observing System

GDPFS

Global Data-Processing and Forecasting System

GOOS

Global Ocean Observing System

GOS

Global Observing System

GRUAN

Global Reference Upper-Air Network

GSICS

Global Space-based Inter-Calibration System

GTOS

Global Terrestrial Observing System

GTS

Global Telecommunication System

ICSU

International Council for Science

IOC

Intergovernmental Oceanographic Commission

QA

Quality Assurance

QC

Quality Control

QM

Quality Management

QMF

Quality Management Framework

QMS

Quality Management System

UNEP

United Nations Environment Programme

WCRP

World Climate Research Programme

WDIP

WIGOS Development and Implementation Plan

WIGOS

World Integrated Global Observing System

WIS

WMO Information System

WWW

World Weather Watch
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INF 11.1 – GROUP ON EARTH OBSERVATION
CBS-XIV/INF 11.1

PROGRESS/ACTIVITY REPORT ON THE GROUP ON EARTH OBSERVATIONS
1.
Fifteenth Congress endorsed the participation of WMO in the Group on Earth Observations
(GEO) and also endorsed the Global Earth Observation System of Systems (GEOSS) and its
10-Year Implementation Plan. Congress requested that WMO provide full support for the GEO
process and the resulting GEOSS; support its implementation to the maximum extent possible
within WMO’s mandate; and make available all essential data as defined in WMO Resolution 40
(Cg-XII) through the GEO interoperable arrangements to serve the needs of the global community.
Congress participation in GEO had to be on a basis of mutual benefit which maximized synergies
and minimized duplication noting that participation in GEO will provide an opportunity to improve
global observing systems, especially in areas beyond national jurisdictions. This will also facilitate
the full and open exchange of data, metadata and products shared within GEOSS, while
recognizing relevant international instruments and national policies and legislation.
2.
In November 2008 GEO held its Plenary V meeting in Bucharest. Over 300 participants
were informed that membership in GEO comprised 77 Nations, the European Commission and 56
Participating Organizations. An updated GEO Work Plan for 2009-2011 was released in January
2009 and is available on the GEO Website (www.earthobservations.org) under documents. A new
set of Strategic Targets for the GEO 10-year Implementation Plan is under preparation for
distribution in February 2009. Following this release a reconciliation process will be established to
merge the new Work Plan Tasks and their associated Targets.
3.
WMO is leading and/or contributing to over 30 of the Work Plan Tasks (see table below)
and is co-chairing or participating in many of the GEO Committees. Furthermore, WMO continues
to provide a coordinated response to GEO by the UN Agencies’ co-sponsored global observing
systems (GOOS, GTOS, and GCOS). WMO has, in accordance with Fifteenth Congress direction,
registered its systems as components of GEOSS and with the development of WIGOS and WIS, it
will be important for WMO to maintain an active role in GEO.
4.
The key issues facing GEO leading up to the next Ministerial Summit in 2010 are: data
sharing principles; interoperability arrangements; and, governance and sustained financing as
GEO transits from a developmental to operational phase for a System of Systems. The next
Plenary will be held in Washington in November 2009 at which time many of these key issues will
need to be discussed so that appropriate documentation can be prepared for the Ministerial.
4.1

Data Sharing Principles: work continues on the development of a ‘white paper’ on
GEOSS data sharing principles. WMO has provided comments at each stage of
development of this paper noting and providing copies of the WMO Resolutions 40
and 25. The European Commission has provided strong interventions with regard to
the use of the term Data Sharing Policies versus Principles. The overall intention of
the paper is to further the principle: to ensure full, open and timely access to data
and relevant products at minimal cost.

4.2

Interoperability Arrangements: the development of the GEOSS architecture and
common infrastructure are being monitored relative to the WMO’s WIS Task.
Whereas WIS is both a major contribution to GOESS and serves as an exemplar of
interoperability within the GEOSS principles, there are some concerns that the
emerging GEOSS infrastructure is moving away from the use of a broad range of
interoperable arrangements towards one or more preferred options. In the WMO
context we need to ensure the principle that if WMO Members are compliant with
WIS requirements then they are also compliant with GEOSS.
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Governance and Sustained Financing of GEO: as GEOSS transits from its
development phase into an operational phase, it will be important to clearly
distinguish between those components of GEOSS which are existing Systems
which will retain their management and governance arrangements, and those new
components which have been developed through the GEOSS process and will need
to have management and governance arrangements developed and agreed to
including any financing. These issues have recently arisen in discussions in the
2009-2011 Work Plan and Strategic Targets. New overarching Tasks in the Work
Plan suggest a governance structure which could be interpreted such that
contributed systems (for example WIS) as seen as sub-tasks of larger GEOSS
Tasks within new governance structures. Furthermore some of the wording of the
new Strategic Targets implies that GEO will be a provider of data and services
rather than ensuring clarity that the provider is the contributor (example WMO
Members for enhanced weather warnings). The components of the GEO Common
Infrastructure (GCI) being readied for operations will require either some form of
sustained funding and/or a GEO Member or Participating Organization to offer to
operate the systems.

92

PROGRESS/ACTIVITY REPORT

WMO SECRETARIAT PARTICIPATION IN GEO TASKS 2009-2011 WORK PLAN
NEW TASK #
AR-09-02b
AR-06-11

NAME

AR-09-04a
CB-09-02g
DA-09-01a
DA-09-01b
DA-09-02b

WIS
PROTECT RADIO
FREQUENCIES
GEONETCAST
GEONET-TRAINING
DATA QA
META DATA
ENSEMBLES

DA-06-01

DATA SHARING PRINCIPLES

US-09-03c
DI-06-09
DI-09-01a
DI-09-02a
DI-09-02b
DI-09-03a

SURFACE DATA
STATISTICS FOR RISKS
RISK ASSESSMENT
MULTI RISK
DISASTER MANAGEMENT
TSUNAMI WARNING

DI-09-03b
HE-09-02a
HE-09-03a
CL-06-01
CL-09-01a

FIRE WARNING
AEROSOLS
MENINGITIS
REANAYSIS
SEAMLESS PREDICTION

CL-09-01b
CL-06-01c

CLIMATE ADAPTION
SAT DATA FOR CLIMATE

AR-09-03b
AR-09-03d

IPY
WMO GLOBAL OBSERVING
SYSTEM
DROUGHT
SOIL MOISTURE
WATER CYCLE
FLOODS
RUNOFF
AGR.RISK MGN
TIGGE
MTN REGIONS
R&D FUNDING
R&D AWARE

WA-06-02b
WA-08-01a
WA-08-01e
WA-06-02a
WA-08-01b
AG-O7-02
WE-06-03
EC-09-02d
ST-09-01
ST-09-02

LEAD (*POC)
D.THOMAS*
P.TRISTANT*

WMO
CONTRIBUTOR
JM .RAINER

J.LAFEUILLE
J.LAFEUILLE
E.CABRERA
O.BADDOUR
J.CAUGHEY
/ KOLLI
JM.RAINER
/O.BADDOUR
W.GRABS
J.LAFEUILLE
M.GOLNARAGHI
M.GOLNARAGHI*

L.BARRIE*
NYENZI
T.RENBERT
WCRP-TBC*
J.CAUGHEY
WCRP-TBC
S.BOJINSKI*/
J.LAFEUIILE
V.RYABININ
M.ONDRAS*/
J.LAFEUILLE
W.GRABS*
P.VANOEVELON
W.GRABS*

J.CAUGHEY
JM.RAINER/M.
GOLNARAGHI
L.JALKANEN
NICKOVIC
CAUGHEY/ KOLLI
O.BADDOUR

O.BADDOUR
E.CABRERA
I.RUEDI

A.TYAGI
W.GRABS
R.STEFANSKI*
J.CAUGHEY*
W.GRABS
J.CAUGHEY
J.CAUGHEY
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INF 11.2 - OTHER CROSS-CUTTING ACTIVITIES
CBS-XIV/INF 11.2
DISASTER RISK REDUCTION
1.

Opportunities for Improved Humanitarian Contingency Planning and Response
utilizing products and services of PWS and GDPFS supported by WIS

1.1
The Inter-Agency Standing Committee (IASC) is a unique inter-agency forum for
coordination, policy development and decision-making involving the key UN and non-UN
humanitarian partners. For more information about IASC see http://www.humanitarianinfo.org/iasc/.
For more information about the humanitarian reform see: http://ocha.unog.ch/humanitarianreform/.
1.2
Furthermore, with the emerging opportunities through WMO Information System (WIS) for
improved data management and retrieval, in 2006, the CBS extraordinary session emphasized the
early identification of external users of WIS and the incorporation of their requirements into the
planning, in particular, the international disaster risk management community. It went on to state
that the coordination mechanism should be developed and implemented with urgency, by
mid-2007, to bring on board the interdisciplinary user community and relevant international
organizations such as ISDR, FAO, UNOCHA, to develop their requirements and their future
participation in and contribution to WIS. In addition to agencies utilizing the new functionality within
WIS to simplify the maintenance of their information portals, other opportunities for availing
targeted and relevant information from the WMO network to the humanitarian agencies through
WIS could be explored. Ensuring agencies benefit from WIS would require collaboration of CBS
with humanitarian agencies.
2.

Need for Standard Guidelines for Severe Weather Hazard Definitions, Databases,
Metadata and Statistical Analysis and Mapping Tools

2.1
In 2006, WMO conducted a national survey to benchmark existing capacities, gaps and
needs of its Members for development of meteorological, hydrological and climate–related
information to support disaster risk reduction. The national survey, addressed capacities of NMHSs
to contribute to all aspects of disaster risk reduction including risk identification, sectoral planning,
early warning system, education and knowledge sharing. Of the 187 members of WMO at the time,
139 (74%) countries participated in this survey. Results of the WMO National Survey of NMHS in
support of DRR are available on-line at: http://www.wmo.int/pages/prog/drr/natRegCap_en.html.
2.2
Following the requests of EC-LVII and Cg-XV, and on the basis of the extensive work
conducted under Integrated Flood Management (IFM) concept, CHy and HWR in cooperation with
several partners have initiated a project for development of guidelines for flood databases,
metadata and mapping tools. Similarly, through CAgM and the AgM Programme, initiatives are
underway in addressing drought risk management, with a component involving development of
databases, metadata and standard methodology for development of drought indicators and indices.
WMO through JCOMM has initiated the development of a database of extreme wave events, which
provides a useful reference historical background to various studies and applications, including
modeling, monitoring and predicting extreme events and their impacts. More information about the
Extreme Wave Database is available at http://www.jcomm-services.org/JCOMM-Extreme-WaveData-Base.html). In addition, the Sixth International Workshop on Tropical Cyclones (San José,
Costa Rica, 20-30 November 2006) recommended that such efforts should be initiated for tropical
cyclones, involving CAS and TCP.

94

PROGRESS/ACTIVITY REPORT

AGENDA ITEM 11.3 – QUALITY MANAGEMENT FRAMEWORK
CBS-XIV/INF 11.3
Development of the WMO Quality Management Framework
1.1
The Quality Management Framework was recognized by the WMO Congress
(Resolution 32 (Cg- XV)) as an appropriate holistic approach for the delivery of data, products and
services that is based on the eight quality management principles of quality management and that
it can be implemented through structured quality management systems. Congress also recognized
that the implementation of the WMO QMF should result in the exchange of data and products of
known and sufficient quality for their intended use. The aim of the WMO QMF is the development,
use and maintenance of the WMO technical documentation that may be used in developing QMSs
for the provision of data, products and services by NMHSs. The Executive Council emphasized the
requirements for developing suitable technical publications to provide the necessary advice to
technical commissions in reviewing the existing documents and adjusting them to Quality
Management System (QMS) requirements and preparing and publishing the necessary updates.
1.2
The ICTT-QMF discussed the necessary elements associated with the implementation
of the WMO Quality Management Framework including the further development of Volume IV on
Quality Management within the Technical Regulations to address in general the topic of quality
management. The Volume IV on “Quality Management” of the Technical Regulations proposed to
be generic and describe the WMO QMF as a coordinated approach to the delivery of
meteorological, climatological, hydrological, marine and related environment data, products and
services. Its draft includes the WMO quality policy, the eight quality management principles, the
roles of the WMO constituent bodies and the harmonized approaches to quality management
among the technical commissions. A guide on quality management that should assist Members in
the establishment of a QMS is also proposed. This guide would be very generic and give guidance
on general concerns of Members.
1.3
WMO is now recognized as an international standardizing body by the International
Organization for Standardization (ISO) and the agreement between ISO and WMO was adopted in
September 2008, giving WMO the status and authority for the development of international
standards related to meteorological, climatological, hydrological, marine and related environmental
data, products and services. Subject to their respective rules and procedures WMO and ISO will
share with each other relevant information regarding their respective work programmes and
facilitate active participation and substantive contribution to each other’s relevant meetings,
appropriate workshops, seminars, working party or expert group meetings addressing standards
issues. The establishment of ISO-recognized WMO standards and regulations is expected to
increase user confidence in the quality of the services provided; thus strengthening the NMHS’s
position in an increasingly competitive environment.
1.4
At its third session held in October 2008 in Geneva, the Inter-Commission Task Team
on the Quality Management Framework (ICTT-QMF) took note of decisions taken at the three
meetings of constituent bodies of WMO (EC–LIX, Cg-XV and EC-LX), held since its last meeting in
January 2007.
1.5
The ICTT-QMF discussed the necessary elements associated with the implementation
of the WMO Quality Management Framework including activities and structures needed within the
Secretariat, that is:
•

Coordination among the technical commissions on QMF matters;

•

Support for the implementation of QMS in the NMHSs;
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•

Coordination with ISO for the development of common Standards;

•

A focal point in the Secretariat on all issues related to the Quality Management
Framework of the Organization.

1.6
Considering that ISO 9001 stipulates the need for high-level management commitment
and the designation of a Quality Manager to be placed close to the Executive Management with a
cross-cutting mandate throughout the Organization, the team concluded that a full-time fixed-term
position in the Secretariat would be the only realistic approach to be adopted for a successful
implementation and sustainable operation of a QMF in WMO.
1.7
The ICTT-QMF further noted Expected Result 11 (Effective and efficient management
performance and oversight of the Organization) of the WMO Strategic Plan, and recommended
the Executive Council to consider the benefits of the development and implementation of a Quality
Management Approach such as ISO 9004:2000 within in the Secretariat. Such an implementation
would send a strong signal of the commitment of WMO to the Quality Management Framework to
its Members.
1.8
A draft document developed by the ICTT-QMF, together with WMO-No. 1001 “Guide
on the Quality Management System for the Provision of Meteorological Service to International Air
Navigation”, will be used in the preparation of a guidance document for the development and
implementation of the WMO QMF. This would include guidance to be used by all technical
commissions in their pursuit of aligning the regulatory documents such as Technical Regulations,
Manuals and Guides to ensure they reflect ISO document control practices.
1.9
The ICTT-QMF proposed also a resolution for EC-LXI calling on all technical
commissions and EC Working Groups intending to elevate WMO regulatory documents to
common ISO/WMO standards to follow an in-depth consultation process with other Commissions
and Working Groups of EC in order to avoid undue burdens and problems for other WMO
Programmes through the creation of ISO/WMO standards.
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INF. 11.4(1) – REPORT ON WORLD WEATHER RESEARCH PROGRAM (WWRP) INCLUDING
THE THORPEX PROGRAMME
CBS-XIV/INF. 11.4(1)

PROGRESS/ACTIVITY REPORT ON WORLD WEATHER RESEARCH PROGRAM (WWRP)
INCLUDING THE THORPEX PROGRAMME
11.4.1

THORPEX PROGRAMME

THORPEX, an element of the WMO World Weather Research Programme, is a major contribution
to the WMO Natural Disaster Reduction and Mitigation Programme and a key goal of
WWRP/THORPEX is to accelerate improvements in the accuracy of 1-day to 2-week high-impact
weather forecasts. The THORPEX International Science Plan was published in November 2003
and this was followed by a THORPEX International Research Implementation Plan in
December 2004 (both plans are available on www.wmo.int/thorpex/plans.html).
The international THORPEX activities are supported and coordinated by the THORPEX
International Programme Office (IPO) which in turn is supported through voluntary contributions of
the governments of the WMO Members participating in THORPEX, including donations to the
THORPEX Trust Fund established by WMO. In addition, THORPEX benefits in a number of ways
from GEO through GEO’s support for a number of THORPEX projects. The Director of THORPEX
IPO, and the THORPEX Working Groups and Regional Committees, report to a THORPEX
International Core Steering Committee (ICSC). The 6th meeting of the THORPEX International
Core Steering Committee (ICSC 6) took place in Geneva (25 to 27 March 2007). The report of
ICSC 6 is on the THORPEX Website (www.wmo.int/pages/prog/arep/thorpex/documents/ICSC6.pdf).
The ICSC has established an Executive Committee (EC) that has met twice in Geneva
(7 February 2008 and 25 to 26 September 2008). During the first meeting, the EC reviewed
progress reports and plans provided by the Regional Committees and the Working Groups,
whereas, at its second meeting the EC also attended a joint session of all THORPEX Working
Groups during which plans for future activities were discussed. Amongst other things, the EC has
proposed a number of revisions to the THORPEX management structure and has recommended
that the Data Policy and Management Working Group (WG) be disbanded and that the Observing
System WG and Data Assimilation and Observing Strategies WG be merged and that the resulting
new Data Assimilation and Observing System WG work more closely with the CBS OPAG IOS.
The other two WGs for THORPEX are the WGs on TIGGE-GIFS (THORPEX Interactive Grand
Global Ensemble-Global Interactive Forecast System) and the Predictability and Dynamical
Processes.
Currently, there are Regional Committees for Africa, Asia, Europe, North America and the
Southern Hemisphere. In addition, strong national efforts exist that cover broad spectrums of
THORPEX activities such as the PANDOWAE Project in Germany. Recently, the UK National
Environmental Research Council (NERC) held a THORPEX Workshop in Cambridge which
attracted considerable support from the UK university community and it is likely that a UK
programme for THORPEX activities will be developed over the next six months. All Working
Groups and representatives of the Regional Committees met jointly at a THORPEX Workshop in
Geneva, 22-26 September 2008. The primary objectives of the Workshop and the Working Group
meetings were to report on progress and agree and publish a planned set of activities.
Additionally, it was expected that the Workshop would result in the development of better links
between the Working Groups and the Regional Committees and between all groups and the
developing WWRP-SERA Working Group. A summary of planned activities will eventually form a
chapter of the WWRP Implementation Plan to be published later in 2009.
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A number of major THORPEX activities are summarized as follows:
•

Data impact studies and investigations into the adaptive measurement (e.g.,
targeting) approach that have been coordinated between a number of operational
centres. These findings have been reported to 4th WMO Workshop on the Impact of
Various Observing Systems on NWP in Geneva, Switzerland, 19-21 May 2008.

•

THORPEX Interactive Grand Global Ensemble (TIGGE) data consists of selected
output from all the ensemble members of ten global ensemble systems. The data is
archived at three sites world-wide. Over 200 users have accessed TIGGE for research
into how to advance ensemble forecast systems and improve understanding of the
barriers to improve predictive skill. The length of the TIGGE archive extends to over
2 years for some members. Recently real-time distribution of ensemble track predictions
that were based on the TIGGE archive have been distributed in real-time for the T-PARC
experiment (see below). Recently the TIGGE-GIFS WG has recommended an expansion
of activities to include Forecast Demonstration Projects (FDP) based on TIGGE for
tropical cyclones and heavy rainfall. A WMO ad-hoc committee across regional, CBS and
CAS efforts has been formed to make recommendations on the implementation of these
FDPs.

•

Tropical cyclone and extratropical transition phases of the T-PARC (THORPEX
Pacific Asian Regional Campaign) modelling and field campaign took place during
1 August to 6 October 2008 to advance the understanding and prediction of the initial
tropical convection cloud clusters through to genesis, further development, structural
changes, re-curvature, track prediction, land-fall and extratropical transition. The field
phase was considered successful and involved operational centres, the academic
research community and research institutes in Asia, North America, Europe and Australia
plus international organizations such as EUCOS and ECMWF with the largest field phase
contributions from Canada, France, Germany, Korea, Japan, and the USA.

•

The Winter phase of T-PARC took place during January to March 2009 to investigate
adaptive measurement strategies within the context of propagating Rossby waves and
will continue the campaign to March 2009. The experiment is ongoing at the time of the
submission of these documents and includes supplemental measurements from the
Asian Mainland across the North Pacific. The Russian Federation, Canada, USA, and
Japan are the major participants.

•

The European THORPEX Regional Campaign (E-TREC) took place during five weeks
in July 2007 during the MAP D-PHASE Forecast Demonstration Project (for more info
see www.pa.op.dlr.de/cops/etrec_docs.html). The project was the first to investigate
adaptive measurement strategies for warm season convection and sensitive regions
were calculated daily at Météo-France, ECMWF and the Universitat de les Illes Balears
(Spain). Special observations were made for seven events, using combinations of the
DLR Falcon with wind and water vapour lidars and dropsondes, and additional
radiosonde and AMDAR measurements provided by EUCOS.

•

The Year Of Tropical Convection (YOTC): The realistic representation of tropical
convection in our global atmospheric models is a long-standing grand challenge for
numerical weather prediction and climate projection. To address this challenge, WCRP
and WWRP/THORPEX have proposed a Year of coordinated observing, modelling and
forecasting of organized tropical convection and its influences on predictability beginning
on 1 August 2008 as a contribution to the United Nations Year of Planet Earth to
complement the International Polar Year (IPY). This effort is intended to exploit the vast
amounts of existing and emerging observations, the expanding computational resources
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and the development of new, high-resolution modelling frameworks. This activity and its
ultimate success will be based on the coordination of a wide range of ongoing and
planned international programmatic activities (e.g., GEWEX/CEOP/GCSS, THORPEX/
TIGGE, EOS, GOOS), strong collaboration among the operational prediction, research
laboratory and academic communities, and the construction of a comprehensive database consisting of satellite data, in-situ data sets and global/high-resolution forecast and
simulation model outputs relevant to tropical convection. A high resolution (T799/25 km)
analysis and deterministic forecasts that include the detailed fields associated with
convective parameterization.
•

11.4.2

The THORPEX Cluster of Programmes within the International Polar Year (IPYTHORPEX) contains ten projects that report to Dr Thor Erik Nordeng of the Norwegian
Meteorological Institute. The objectives of the IPY-THORPEX Cluster proposal are:
o

To explore use of satellite data and optimized observations to improve high impact
weather forecasts;

o

To better understand physical/dynamical processes in polar regions;

o

To achieve a better understanding of small scale weather phenomena;

o

To utilize improved forecasts for the benefit of society, the economy and the
environment;

o

To utilize TIGGE for polar prediction.

THORPEX Interactive Grand Global Ensemble for Limited Area Models (TIGGELAM)

While TIGGE is intended to provide advance warning of high impact weather, a limited area
modeling version of TIGGE called TIGGE-LAM was envisioned to provide high resolution
depictions of these events in probabilistic form. Recently, a TIGGE-LAM Panel of Experts was
established, chaired by Tiziana Paccagnella from ARPA-SIM (Agenzia Regionale Prevenzione
E Ambiente Dell’Emilia-Romagna- Servizio Idro Meteo Clima), to support the development of the
Limited Area Model Ensemble Prediction System component of TIGGE. This Panel should work in
close coordination with the TIGGE-GIFS WG, in liaison with already existing LAM EPS initiatives
and in coordination with the THORPEX regional committees.
The TIGGE LAM Panel:
•

Should encourage a coordinated approach to LAM EPS and recommend solutions to
facilitate the development of collaboration for the mutual benefit of WMO Members;

•

Should formulate proposals to facilitate the interoperability of the different modelling
systems contributing to TIGGE;

•

Should formulate proposals for the creation of a coordinated distributed archive of
limited-area ensemble forecasts;

•

Should contribute to the definition of scientific issues related to LAM EPS and particularly
to TIGGE-LAM and should propose specific initiatives to explore these issues in a
focused and organized way to advance LAM EPS.

The first meeting of the TIGGE-LAM project was held in Bologna on 19-21 January 2009. The
meeting was hosted by ARPA-SIM (see http://www.smr.arpa.emr.it/tiggelam/) and a number of
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decisions were made concerning the TIGGE-LAM project such as a regional nature to the archive
centres, a specific list of variables to be contributed to the archive that is much less than for
TIGGE, and the decision to move rapidly to establish a research archive by building on the
success of TIGGE and the intent to rapidly develop some FDPs for disaster mitigation, particularly
in developing nations. Invitations to participate in TIGGE-LAM will be sent in mid-2009.
11.4.3 THORPEX Africa proposes a coordinated plan of research, operational implementation
and capacity building for Africa that was put together by a committee of African scientists and
operational representatives for Africa. The Science and Implementation Plans can be found at the
THORPEX Website http://www.wmo.int/thorpex. The plan has been distributed for comments from
the PRs of the African NMHSs. The highlights of the plan include:
•

An African Weather Portal that lists high impact events over the continent, the impacts of
these events and the level of predictive skill;

•

Focused efforts on user-based forecast verification and cost and benefits assessments;

•

Experiments, data impact studies and observing simulation system experiments that
investigation the design of an optimum observing network including the use of nonconventional observing technologies;

•

Improvement of telecommunication facilities in Africa: WIS-Africa;

•

Research and operational activities designed to eventually develop a seamless,
ensemble forecasting system in Africa;

•

Capacity building and infrastructure development including Forecasts Demonstrations
Projects (FDPs).

11.4.4

The World Weather Research Programme (WWRP)

The activities of the WWRP lie at the intersection of challenging scientific research and society’s
need for improved prediction of high-impact weather. Thus, WWRP contributes to both advancing
knowledge of the barriers that currently limit our ability to improve the accuracy and lead-time of
high-impact weather forecasts and the development, testing and implementation of strategies
designed to reduce those barriers and improve prediction. The activities of the WWRP cover the
broad range of time-scales associated with society’s need for weather information from minutes to
hours with the Working Group on Nowcasting, through hours to several days with the Working
Group on Mesoscale Weather Forecasting Research (MWFR) and out to 14 days with the
THORPEX programme. The WWRP also includes a special focus on tropical prediction within its
Working Group on Tropical Meteorological Research (TMR) in recognition of both member needs
for mitigation of weather hazards and the scientific challenges of tropical systems. Since weather
and climate face many of the same challenges in advancing predictive skill, many areas of
collaboration between the World Climate Research Programme (WCRP) and WWRP has been
identified. The future collaborative effort between the weather and climate communities will be
integrated in the long range strategic plan of WWRP. Since shortcomings in how weather
prediction information is communicated and acted upon by society can limit the benefits of
improved prediction, the WWRP also includes a Working Group on Societal and Economic
Research and Applications (SERA). The WWRP contributes to the future of weather prediction for
high impact events with a vision for the next generation forecast system and is thus a major
contribution to the WMO Natural Disaster Reduction and Mitigation Programme.
The WWRP is organized to report to a Joint Science Committee (JSC). To date the WWRP has not
had a strategic plan. The JSC of the WWRP has embarked on the completion of a strategic plan to
be completed in time for the CAS XV in November 2008. The plan will focus on activities to be
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completed in the next five years, but include a vision for the next ten years. The recent activities of
the WWRP are summarized below.
(a)

Nowcasting Working Group

The highlight activities over the past year include:
•

A Working Group meeting in Helsinki in July 2008 to discuss status, plans and
contributions to the WWRP Strategic Plan;

•

The Beijing 2008 Forecast Demonstration Project was held in August and
September 2008. The project is discussed in detail in Section 4.3. The highlights of this
multi-year effort include operational transfer of research techniques, what we believe to
be the first nowcasting ensemble system, a SERA project that is investigating the
benefits of nowcasting to users and the public, a real-time in-depth verification system
and strong progress to a numerical model and radar system mix. During the Olympics,
eight events were delayed due to nowcasting systems;

•

A training course on nowcasting in Viet Nam as an extension of the Palm Cove 2007
training effort.

Plans for the future include:
•

Forecast Demonstration Projects being planned:
o

Shanghai Multi-hazard Early Warning System with JONAS;

o

Winter nowcasting with BC 2008 Olympics;

o

Satellite nowcasting for Africa for High Impact Weather (early stages);

•

WMO Symposium on Nowcasting in Whistler, Canada (special session for B08FDP)
30 August–4 September 2009;

•

Publication of results and experience sharing with MAP D-PHASE;

•

Final Science review 4th Beijing 08 FDP Workshop;

•

Possible 2009 --- WMO International Training Workshop.

(b)

Working Group on Mesoscale Weather Forecasting Research

The highlight activities over the past year include:
•

Working Group met in Tokyo in March 2008 to discuss status, plans and contributions to
the WWRP Strategic Plan;

•

European Coordinated Experiment (June 2007 through November 2007):
o

MAP-D (Demonstration) PHASE -- WWRP FDP included strong SERA link with
hydrological users. An article for BAMS has been submitted. In some ways, MAP-D
PHASE has made the best link with users, including hydrological services;
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COPS – A basis science WWRP RDP focusing on convection initiation and
evolution in orography. The analysis continues. The COPS and MAP D-Phase
provide a strong effort on prediction of convection in orography;

•

Beijing 08 -- RDP on Mesoscale Ensemble Prediction took place in August 2008. The
effort included regional and high resolution (cloud system resolving) models from the
international research and operational communities for continental warm season
convection;

•

Priorities clearly highlighted with a focus on regional models with sufficiently high
resolution to resolve convective systems.

Plans for the future include:
•

Planning for attacking future problems through testbeds or intercomparison cases
associated with high impact events and/or past;

•

A RDP or FDP focused on mesoscale ensemble prediction is planned for Shanghai
MHEWS;

•

A workshops are planned for Shanghai MHEWS in December 2008 to develop the
mesoscale RDP (joint with verification) and for Beijing 08 in March 2008 to present
results from this project;

•

The Working Group is involved in the upcoming 2009 WMO Workshop on Data
Assimilation.

(c)

Joint Working Group on Verification Research

The highlight activities over the past year were associated with participating in the design,
implementation and execution of WWRP projects that include:
•

MAP D-Phase activities including providing guidance on verification approaches,
reviewing of the verification plans and developing methodologies (neighborhood/fuzzy
approaches) used in the experiment;

•

Beijing 2008 FDP activities included designing the real-time forecast verification system
for the project, training the forecasters in the use of these products and participating in
the analysis of the results;

•

Beijing 2008 RDP activities of the Working Group include providing guidance on project
development, participating in the testing of the verification plan and in the analysis of the
results.

Other highlights include:
•

The Working Group met in Boulder, Colorado, USA in April 2008 to discuss their
contribution to the WWRP strategic plan;

•

The Working Group designed the framework for the web site on the verification seasonal
forecasting of tropical cyclones;

•

Special issue on verification was completed in Meteorological Applications;
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•

Recommendations on verification techniques are being prepared for publication by the
WMO for verification of clouds, precipitation, high-resolution deterministic models and
ensemble systems;

•

Verification modules were produced for EUMETCAL;

•

Training sessions were undertaken in South Africa;

•

Participated in TIGGE LAM and TIGGE activities.

The future plans for the Working Group include:
•

A verification Forecast Demonstration Project participating in the planning for the
proposed FDP/RDP for the Vancouver Olympics (SNOW V10) where the group has
already proposed verification systems for the mesoscale and nowcast systems;

•

An FDP focusing on a real-time verification of tropical cyclone forecasts is being planned
fof the Shanghai MHEWS project;

•

An International Symposium on Verification is being planned for 2009;

•

A joint meeting with the Working Group on Mesoscale Weather Forecasting Research is
being planned for the Shanghai MHEWS project in December 2008;

•

Planned special issue on spatial verification techniques in weather and forecasting.

(d)

Working Group on Tropical Meteorological Research

The highlights of the Working Group include:
•

The Tropical Cyclone Structure 08 Experiment was conducted during 1 August to
6 October 2008. The experiment focused on advancing the understanding and prediction
of the genesis, structure and intensity of tropical cyclones. The field phase appears to be
very successful;

•

The Tropical Cyclone Panel made significant contributions to the goals and experimental
design of T-PARC;

•

WMO International Workshop on Monsoons and associated training course held at the
CMA in Beijing (20-25 October 2008). The New Expert Team on Severe Weather within
Monsoons and the Executive Committee of the Panel on Monsoon Meteorology also met
during this meeting;

•

The Tropical Cyclone Panel contributed to two articles in the Bulletin of the WMO and an
article on TCS-08 was submitted to the Bulletin;

•

An web-based intercomparison project was set up for seasonal predictions of tropical
cyclone number with all major groups contributing (assistance from Joint WG on
Verification);

•

Participated in the regional workshop on tropical cyclones in La Reunion.

The future plans of the Working Group include:
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•

A Symposium on Indian Ocean Tropical Cyclones and Climate Change will be held in
Oman in 2008;

•

Discussions have taken place with the Nowcasting Working Group on developing a
project on the use of radar products for nowcasting heavy monsoon rainfall, possibly in
SE Asia;

•

Very early discussions have taken place for Bay of Bengal and/or S. Indian Ocean
tropical cyclone experiments;

•

Several publications will occur next year including a status reports on aspects of tropical
cyclones and monsoons.

11.4.5

The International Workshop on Tropical Cyclones (IWTC)

The Fourteenth World Meteorological Congress and subsequent sessions of the Executive
Committee endorsed the continuation of quadrennial International Workshop on Tropical Cyclones
(IWTC VI). The 6th IWTC was organized in San Jose, Costa Rica from 21 to 30 November 2006.
The primary objective of this workshop is to facilitate the exchange of information between tropical
cyclone research scientist and operational weather forecasters, with the goal of reducing the
associated risk and damages caused by tropical cyclones through improved prediction.
Recommendations are made at the IWTC meetings to the research and operational community
based on this dialog in order to advance cooperation and improve prediction. While the full report
of this meeting can be found at:
http://www.wmo.int/pages/prog/arep/wwrp/tmr/tc-web/documents/WWRP2007_1_IWTC_VI.pdf, a
summary of the major Operationally-directed recommendations follows:
1.

NWP centres should verify the performance of their deterministic and probabilistic
forecasts of tropical cyclone in a common format;

2.

All forecast centres are encouraged to continue to revise their historical best-track data at
the highest possible temporal resolution;

3.

A greater effort should be put into forecasts (and product dissemination) for intensity and
structure forecasts through dynamical models, coupled models and statistical inferences
(including extratropical transition);

4.

The tropical cyclone forecast community should engage in the TIGGE effort.

The other Operationally-directed recommendations of IWTC 6 include:
1.

New satellite-based technologies that provide data relevant to tropical cyclone forecasts
should be calibrated, where possible, against new technologies and whenever possible
disseminated in a digital manner through the GTS and operational websites;

2.

Radar and conventional data are of major interest to the tropical cyclone community so
that the timely dissemination of radar data, ship observations, rawinsonde, other
conventional data and fixes of all relevant observations not routinely disseminated on the
GTS should be converted to routine operational procedures;

3.

Research on targeting should be extended to other observing systems (e.g., satellitederived soundings, ocean data, rawinsondes) and application of new concepts in
adaptive measurements and data assimilation should be tested so that an optimized
approach can be obtained;
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4.

Data impacts and observing system experiments should be conducted to assess the
impacts of observing system design on tropical cyclone prediction;

5.

Field and community surveys are needed to address the impact, response and
preparedness in the aftermath of land-falling tropical cyclones as well as a post-event
report that collects relevant observations during the storm and describes the societal
impacts of the event;

6.

NWP products relevant to tropical cyclone predictions should be made available through
a timely and convenient access site (such as a password protected website like the one
hosted by the Japanese Meteorological Agency) that posts a significant subset of surface
and upper-air fields;

7.

Vortex trackers should be standardized;

8.

Information on bogussing procedures should be made available to forecasters and
researchers and NWP output from forecasts that rely on this initialization should be
flagged;

9.

The TIGGE real-time products for tropical cyclones should be extended to include a set
of tropical cyclone relevant parameters, such as minimum sea-level pressure, max. winds,
and wind radii by quadrants) and the tropical cyclone community should be involved in
any testing of the GIFS concept;

10.

The best track data bases should include flagging of “observations” that are derived
quantities and some estimate of the uncertainty in the tracks;

11.

Data from tropical cyclone field observations should be made available through a central
location. Observations should include a focus on basins that have not yet been
investigated;

12.

Systematic reviews of major forecast failures in track prediction should be undertaken;

13.

Long range products should be disseminated and the development of high resolution
modeling is encouraged;

14.

Operational products such as for vertical shear and ocean heat content estimates
through coupled models should be provided RSMCs and TCWCs;

15.

A greater emphasis (see ITWC Report for details) should be made on the use of
ensemble systems for prediction and prediction confidence for tropical cyclone and
extratropical transition;

16.

Verification of intraseasonal and seasonal forecasts of tropical cyclones is also needed;

17.

The concept of reviewing tropical cyclone Category Scales to better define hazard
impacts should be considered;

18.

Greater emphasis is needed on the inland flooding problem and storm tides (see report
for details) such as the development of short-term prediction capabilities that link with
hydrological modeling;

19.

Communication tools and education, outreach and training are needed to communicate
the forecasts and warnings of tropical cyclones.
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WMO STRATEGIC PLAN
1.

Background

1.1
WMO has formally adopted, with Resolution 31 (Cg-XIV), the Results-based Management
approach that it had been implementing for several years before. The Result-based Management
concept is a key instrument for ensuring effective management oversight, based on the
performance measurement and reporting system. It consists of four major building blocks, namely,
the WMO Strategic Plan (SP), the WMO Operating Plan, the Results-based Budget and a WMO
Monitoring and Evaluation System.
1.2
The WMO Strategic Plan is the result of a planning process driven by the needs and
priorities identified by WMO Members, and defines the high-level and long-term objectives and
strategies for WMO to effectively develop and coordinate plans and programmes for
implementation, consequently enabling its Members to collectively perform their key activities,
mainly through their National Meteorological and Hydrological Services. The Strategic Plan
addresses the activities and operation of the whole of WMO, its Members and their NMHSs, as
well as the Secretariat1. The Strategic Plan supersedes and replaces, since 2008, the previous
approach through Long-term Plans. It is meant to be a living document that, within a continuous
planning process, further evolves through periodic planning, execution, evaluation and updating
phases.
1.3
The WMO Strategic Plan for the period 2008-2011 outlines the strategic initiatives that
WMO Members will use to deliver more accurate, timely, useful and cost-effective weather, climate,
water and environmental (including ocean and air quality) information and services to meet
national and global needs. It focuses on strategic initiatives that increase utility, effectiveness and
efficiency in the production and delivery of weather, climate, hydrological and environmental
services. Successful use of the Plan will contribute to the following desired societal outcomes:
•
•
•
•
•
1.4

Increased protection of life, livelihood and property;
Improved health and well-being of citizens;
Greater safety on land, at sea and in the air;
Sustained economic growth in both developed and developing countries; and
Protection of other natural resources and improved environmental quality.

The desired social outcomes are addressed by the following three Top Level Objectives:
I

Produce more accurate, timely and reliable forecasts and warnings of weather, climate,
water, and related environmental elements;
II Improve the delivery of weather, climate, water, and related information and services to
the public, governments and other users; and
III Provide scientific and technical expertise and advice in support of policy and decisionmaking and implementation of the agreed international development goals and
multilateral agreements.
1.5
These long-term objectives are achieved through a series of initiatives, which emphasize
five Strategic Thrusts:
•

1

Science and technology development and implementation to monitor and observe the
environment, to forecast and warn of significant weather, water and climate conditions,
and to understand the Earth system;

Secretariat programme implementation plans and associated activities are specifically described
in the Secretariat Operating Plan
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•
•

•

•

Service delivery to ensure that society can realize the full benefit of the weather, water
and climate information and services that WMO Members produce;
Capacity-building to sustain and improve the ability of all Members, with a particular
focus on developing and least developed countries, to provide essential environmental
services to their societies;
Partnership to work with international agencies, other organizations, academia, the
media and the private sector to improve the range and quality of critical environmental
information and services; and
Efficient management and good governance to ensure environmental information and
services are affordable.

1.6
Taken together, the top level objectives and strategic thrusts are structured into results or
outcomes, which are referred to as Expected Results that WMO expects to achieve during 20082011. These eleven Expected Results related to five strategic thrusts are shown in the table below.
Strategic thrusts
Science and technology
development and
implementation

Service delivery

Partnership

Capacity-building

Efficient management and good
governance

Expected results
1. Enhanced capabilities of Members to produce better
weather forecasts and warnings
2. Enhanced capabilities of Members to provide better
climate predictions and assessments
3. Enhanced capabilities of Members to provide better
hydrological forecasts and assessments
4. Integration of WMO observing systems
5. Development and implementation of the new WMO
Information System
6. Enhanced capabilities of Members in multi-hazard early
warning and disaster prevention and preparedness
7. Enhanced capabilities of Members to provide and use
weather, climate, water and environmental applications
and services
8. Broader use of weather, climate and water outputs for
decision-making and implementation by Members and
partner organizations
9. Enhanced capabilities of NMHSs in developing
countries, particularly least developed countries, to fulfill
their mandates
10. Effective and efficient functioning of constituent bodies
11. Effective and efficient management performance and
oversight of the Organization

1.7
The Expected Results that are most relevant to the activities of the Commission for Basic
Systems are numbers 1, 4, 5, 3, 6, 7, and 9. The measures of success by which the achievement
of these Expected Results will be evaluated are the following Key Performance Indicators:
E.R 1 Enhanced capabilities of Members to produce better weather forecasts and warnings:
1. Accuracy of weather forecasts and accuracy and lead time of warnings; and
2. The number of Members providing forecasts out to 1, 2, 3 and 4 days.
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E.R 4 Integration of WMO observing systems:
1.
2.
3.

Quality of observations;
Availability of useful observations to WMO Members and external users; and
Completion of milestones towards integration.

E.R 5 Development and implementation of the new WMO Information System:
1.
2.
3.

Completion of milestones agreed by Cg-XV;
Number of implemented interoperability arrangements across WMO centres and to external
partners; and
Number of different functions including data discovery and information pull.

E.R. 6 Enhanced capabilities of Members in multi-hazard early warning and disaster prevention
and preparedness:
1.
2.
3.

Number of NMHSs with strengthened early warning systems in the weather, climate and
water domain;
Range of hazards covered by early warnings; and
Number of Members’ NMHSs participating in national risk reduction and risk assessment
platforms and activities.

E.R.7 Enhanced capabilities of Members to provide and use weather, climate, water and
environmental applications and services:
1.
2.
3.

Number of Members having undertaken or used studies related to societal and economic
benefits of weather, climate, water and air quality services;
Number of Members reporting increased value of weather, climate and water services to
user groups; and
Number of Members seeking and providing improved Integrated Flood Management.

E.R.9 Enhanced capabilities of NMHSs in developing countries, particularly Least Developed
Countries, to fulfill their mandates:
1.
2.
3.

2.

Number of Least Developed Countries NMHSs that are providing weather, climate and
water information in support of national development plans and policies;
Number of capacity building projects that improve infrastructure of NMHSs; and
Number of developing countries and LDCs benefiting from training events and technical
meetings, which lead to institutional capacity building.
Forward planning

2.1
The Executive Council at its sixtieth session endorsed the schedule for delivering the draft
WMO Strategic Plan 2012-2015 by the end of 2008; the draft WMO Operating Plan by the end of
2009; and the proposal for the Results-based Budget 2012-2015 by the end of 2010. It requested
the technical commissions and regional associations to ensure that their future operating plans
(goals, deliverables, performance indicators and implementation timelines) would be fully
harmonized with the next WMO Strategic Plan, in particular as regards relevant Strategic Thrusts
and Expected Results. At the same time, they should be actively involved in the strategic planning
cycle lead by the WG on Strategic and Operational Planning.
2.2
The Council made a series of recommendations for ways to improve the strategic plan
processing and, through it, the capacity of the Organization to better respond to the needs and
expectations of Members. In particular it underlined the need to:
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(a)

Take account of and reflect the requirements and expectations of the Members, especially
developing country Members, and enhance WMO partnership efforts within the UN and
with other relevant organizations;

(b)

Optimize the number of strategic planning elements (e.g., Expected Results);

(c)

Make a clear distinction between the roles of the Secretariat, regional associations and
technical commissions;

(d)

Align programmes and working mechanisms of the WMO constituent bodies to the
Strategic Plan;

(e)

Distinguish the collective performance of Members from the performance of the Secretariat
with respect to improving definition and formulation of the Key Performance Indicators.

3.

Monitoring and evaluation

3.1
Monitoring and evaluation are important tools to help improve performance and achieve
results. Continuous monitoring of WMO strategic thrusts and initiatives is carried out through the
WMO Operating Plan, which assesses the effectiveness of the implementation strategies in
tackling the constraints to achieving the Expected Results.
3.2
At its sixtieth session, the Council emphasized the importance of focusing on outcomes in
monitoring and evaluation (M&E) process. It stressed the need to refine the Deliverables and
associated performance indicators to ensure that the M&E System would be based on appropriate
and measurable performance metrics. It also agreed to:
(a)

Reflect more appropriately the current plans developed by the constituent bodies in the
Deliverables that the corresponding Departments had formulated in the SOP (2008-2011);
and by refining the deliverables, performance targets and timeliness to better distinguish
the roles of the Members from those of the Secretariat;

(b)

Request the constituent bodies to review and, as appropriate, improve the formulation of
the Deliverables and the measurability of the performance indicators in the SOP
(2008-2011) because well formulated deliverables are critical for achieving measurable and
recognizably important outcomes.

INF 12.1(2) – WMO STRATEGIC PLAN 2012-2015 AND MONITORING AND EVALUATION
(WWRP) INCLUDING THE THORPEX PROGRAMME
CBS-XIV/INF 12.1(2)

BACKGROUND MATERIAL
WMO STRATEGIC PLAN
1.

Background

1.1
WMO has formally adopted, with Resolution 31 (Cg-XIV), the Results-based Management
approach that it had been implementing for several years before. The Result-based Management
concept is a key instrument for ensuring effective management oversight, based on the
performance measurement and reporting system. It consists of four major building blocks, namely,
the WMO Strategic Plan (SP), the WMO Operating Plan, the Results-based Budget and a WMO
Monitoring and Evaluation System.
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1.2
The WMO Strategic Plan is the result of a planning process driven by the needs and
priorities identified by WMO Members, and defines the high-level and long-term objectives and
strategies for WMO to effectively develop and coordinate plans and programmes for
implementation, consequently enabling its Members to collectively perform their key activities,
mainly through their National Meteorological and Hydrological Services. The Strategic Plan
addresses the activities and operation of the whole of WMO, its Members and their NMHSs, as
well as the Secretariat2. The Strategic Plan supersedes and replaces, since 2008, the previous
approach through Long-term Plans. It is meant to be a living document that, within a continuous
planning process, further evolves through periodic planning, execution, evaluation and updating
phases.
1.3
The WMO Strategic Plan for the period 2008-2011 outlines the strategic initiatives that
WMO Members will use to deliver more accurate, timely, useful and cost-effective weather, climate,
water and environmental (including ocean and air quality) information and services to meet
national and global needs. It focuses on strategic initiatives that increase utility, effectiveness and
efficiency in the production and delivery of weather, climate, hydrological and environmental
services. Successful use of the Plan will contribute to the following desired societal outcomes:
•
•
•
•
•
1.4

Increased protection of life, livelihood and property;
Improved health and well-being of citizens;
Greater safety on land, at sea and in the air;
Sustained economic growth in both developed and developing countries; and
Protection of other natural resources and improved environmental quality.

The desired social outcomes are addressed by the following three Top Level Objectives:
I

Produce more accurate, timely and reliable forecasts and warnings of weather, climate,
water, and related environmental elements;
II Improve the delivery of weather, climate, water, and related information and services to
the public, governments and other users; and
III Provide scientific and technical expertise and advice in support of policy and decisionmaking and implementation of the agreed international development goals and
multilateral agreements.
1.5
These long-term objectives are achieved through a series of initiatives, which emphasize
five Strategic Thrusts:
•

•
•

•

•

2

Science and technology development and implementation to monitor and observe the
environment, to forecast and warn of significant weather, water and climate conditions,
and to understand the Earth system;
Service delivery to ensure that society can realize the full benefit of the weather, water
and climate information and services that WMO Members produce;
Capacity-building to sustain and improve the ability of all Members, with a particular
focus on developing and least developed countries, to provide essential environmental
services to their societies;
Partnership to work with international agencies, other organizations, academia, the
media and the private sector to improve the range and quality of critical environmental
information and services; and
Efficient management and good governance to ensure environmental information and
services are affordable.

Secretariat programme implementation plans and associated activities are specifically described
in the Secretariat Operating Plan
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1.6
Taken together, the top level objectives and strategic thrusts are structured into results or
outcomes, which are referred to as Expected Results that WMO expects to achieve during 20082011. These eleven Expected Results related to five strategic thrusts are shown in the table below.
Strategic thrusts
Science and technology
development and
implementation

Service delivery

Partnership

Capacity-building

Efficient management and good
governance

Expected results
1. Enhanced capabilities of Members to produce better
weather forecasts and warnings
2. Enhanced capabilities of Members to provide better
climate predictions and assessments
3. Enhanced capabilities of Members to provide better
hydrological forecasts and assessments
4. Integration of WMO observing systems
5. Development and implementation of the new WMO
Information System
6. Enhanced capabilities of Members in multi-hazard early
warning and disaster prevention and preparedness
7. Enhanced capabilities of Members to provide and use
weather, climate, water and environmental applications
and services
8. Broader use of weather, climate and water outputs for
decision-making and implementation by Members and
partner organizations
9. Enhanced capabilities of NMHSs in developing
countries, particularly least developed countries, to fulfill
their mandates
10. Effective and efficient functioning of constituent bodies
11. Effective and efficient management performance and
oversight of the Organization

1.7
The Expected Results that are most relevant to the activities of the Commission for Basic
Systems are numbers 1, 4, 5, 3, 6, 7, and 9. The measures of success by which the achievement
of these Expected Results will be evaluated are the following Key Performance Indicators:
E.R 1 Enhanced capabilities of Members to produce better weather forecasts and warnings:
3. Accuracy of weather forecasts and accuracy and lead time of warnings; and
4. The number of Members providing forecasts out to 1, 2, 3 and 4 days.
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E.R 4 Integration of WMO observing systems:
4.
5.
6.

Quality of observations;
Availability of useful observations to WMO Members and external users; and
Completion of milestones towards integration.

E.R 5 Development and implementation of the new WMO Information System:
4.
5.
6.

Completion of milestones agreed by Cg-XV;
Number of implemented interoperability arrangements across WMO centres and to external
partners; and
Number of different functions including data discovery and information pull.

E.R. 6 Enhanced capabilities of Members in multi-hazard early warning and disaster prevention
and preparedness:
4.
5.
6.

Number of NMHSs with strengthened early warning systems in the weather, climate and
water domain;
Range of hazards covered by early warnings; and
Number of Members’ NMHSs participating in national risk reduction and risk assessment
platforms and activities.

E.R.7 Enhanced capabilities of Members to provide and use weather, climate, water and
environmental applications and services:
4.
5.
6.

Number of Members having undertaken or used studies related to societal and economic
benefits of weather, climate, water and air quality services;
Number of Members reporting increased value of weather, climate and water services to
user groups; and
Number of Members seeking and providing improved Integrated Flood Management.

E.R.9 Enhanced capabilities of NMHSs in developing countries, particularly Least Developed
Countries, to fulfill their mandates:
4.
5.
6.

2.

Number of Least Developed Countries NMHSs that are providing weather, climate and
water information in support of national development plans and policies;
Number of capacity building projects that improve infrastructure of NMHSs; and
Number of developing countries and LDCs benefiting from training events and technical
meetings, which lead to institutional capacity building.
Forward planning

2.1
The Executive Council at its sixtieth session endorsed the schedule for delivering the draft
WMO Strategic Plan 2012-2015 by the end of 2008; the draft WMO Operating Plan by the end of
2009; and the proposal for the Results-based Budget 2012-2015 by the end of 2010. It requested
the technical commissions and regional associations to ensure that their future operating plans
(goals, deliverables, performance indicators and implementation timelines) would be fully
harmonized with the next WMO Strategic Plan, in particular as regards relevant Strategic Thrusts
and Expected Results. At the same time, they should be actively involved in the strategic planning
cycle lead by the WG on Strategic and Operational Planning.
2.2
The Council made a series of recommendations for ways to improve the strategic plan
processing and, through it, the capacity of the Organization to better respond to the needs and
expectations of Members. In particular it underlined the need to:
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(f)

Take account of and reflect the requirements and expectations of the Members, especially
developing country Members, and enhance WMO partnership efforts within the UN and
with other relevant organizations;

(g)

Optimize the number of strategic planning elements (e.g., Expected Results);

(h)

Make a clear distinction between the roles of the Secretariat, regional associations and
technical commissions;

(i)

Align programmes and working mechanisms of the WMO constituent bodies to the
Strategic Plan;

(j)

Distinguish the collective performance of Members from the performance of the Secretariat
with respect to improving definition and formulation of the Key Performance Indicators.

3.

Monitoring and evaluation

3.1
Monitoring and evaluation are important tools to help improve performance and achieve
results. Continuous monitoring of WMO strategic thrusts and initiatives is carried out through the
WMO Operating Plan, which assesses the effectiveness of the implementation strategies in
tackling the constraints to achieving the Expected Results.
3.2
At its sixtieth session, the Council emphasized the importance of focusing on outcomes in
monitoring and evaluation (M&E) process. It stressed the need to refine the Deliverables and
associated performance indicators to ensure that the M&E System would be based on appropriate
and measurable performance metrics. It also agreed to:
(c)

Reflect more appropriately the current plans developed by the constituent bodies in the
Deliverables that the corresponding Departments had formulated in the SOP (2008-2011);
and by refining the deliverables, performance targets and timeliness to better distinguish
the roles of the Members from those of the Secretariat;

(d)

Request the constituent bodies to review and, as appropriate, improve the formulation of
the Deliverables and the measurability of the performance indicators in the SOP
(2008-2011) because well formulated deliverables are critical for achieving measurable and
recognizably important outcomes.

