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Integrated Observing Systems
4.2.1
The Commission expressed its appreciation to the Chair of the OPAG-IOS, 
Dr Lars Peter Riishojgaard and his Co-Chair Dr Jochen Dibbern for their comprehensive report on the performance and further development of the Global Observing System. It reiterated that a sustainable provision of indispensable global observational data on the state of the Earth and its atmosphere continued to be ensured thanks to coordinated efforts of Members operating the surface-based and space-based subsystems of the GOS that resulted in further improvements in meeting evolving user needs.

4.2.2
The Commission appreciated the progress toward the implementation of an integrated observing system within GOS including merging the Space Weather into the activities of OPAG-IOS, reflecting the guidance provided by EC-LXII, Cg-XVI, and the Eleventh Consultative Meeting on High Level Policy on Satellite Matters.
4.2.3
The Commission appreciated the good cooperation between OPAG-IOS and CIMO working bodies. It emphasized the many positive outcomes resulting from collaboration with CIMO experts on the deliberations of the OPAG-IOS expert teams.

Implementation of the WMO Integrated Global Observing System (WIGOS)

4.2.4
The Commission noted with satisfaction the actions taken by OPAG-IOS toward the implementation of WIGOS, in particular its engagement in the development of the WIGOS Framework Implementation Plan (WIP) that was approved by EC-64, through the participation of OPAG-IOS experts in the ICG-WIGOS and its Task Teams.

4.2.5
The Commission noted a number of challenging tasks in the WIP related to the CBS – OPAG-IOS activities.  It felt, however, that the limited resources available would imply a risk that the WIGOS Framework Implementation may be extended beyond the fifteenth financial period if required resources are not available for implementation.  In supporting the WIP, the Commission endorsed harmonization of TOR of the future OPAG-IOS working structure with the WIP (see 
CBS-15/Doc. 5.2).

4.2.6
The Commission also emphasized that the Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) will be an important contribution to the WIGOS implementation (see also paragraph 4.2.36).
4.2.7
The Commission noted with appreciation the involvement of OPAG-IOS in initiating the development of Architecture for Climate Monitoring from Space. This development is now a major international effort and the Commission noted that this Architecture will, when completed, be an important element of WIGOS and of the space-based component of observation and monitoring pillar of GFCS.


Implementation and operation of the surface-based subsystem of the GOS


Regional Basic Synoptic Network (RBSN) and Regional Basic Climatological 
Network (RBCN)

4.2.8
The Commission noted the monitoring results of RBSN and RBCN performance and welcomed an increased sustainability in the implementation of the surface-based subsystem of the GOS.  It also noted that all Regions reported a significant growth in automatic weather stations (AWS) operated in Member countries both by the NMHS and by other parties external to the NMHS. The Commission underlined that insertion of these AWS reports into the GTS would greatly improve the representation of surface synoptic observations. In this connection it requested the Secretariat to better enable and support the PRs of Member countries to issue station identifiers so as to register these stations in the current Publication No. 9, Volume A, or its successor to be developed under WIP, and ensure the exchange of those data through the GTS as the matter of urgency.

4.2.9
The Commission noted with concern that the regional working groups dealing with observing systems and respective implementation aspects are not active in some Regions. It recognised the need for improved collaboration with and provision of technical advice for regional associations in the implementation and operation of observing systems, and requested its Management Group and the teams and experts within the OPAG-IOS to find ways to address this need.


GCOS Surface and Upper-air Networks (GSN/GUAN/GRUAN)
4.2.10
The Commission noted that the combined efforts of the GCOS Implementation Manager and the nine CBS Lead Centres for GCOS resulted in a remarkable improvement in the number of CLIMAT reports received at the GCOS Archive Centre. It noted in particular, that the rate of CLIMAT receipt from GCOS Surface Network (GSN) stations increased to over 80% globally.  The number of GCOS Upper-air Network (GUAN) stations meeting the minimum performance requirements has also been increasing and steadily during the last few years.

4.2.11
The Commission also noted that implementation of GCOS Reference Upper-Air Network (GRUAN) has progressed steadily over the past years and that GRUAN data have been flowing since summer 2011 through NOAA’s National Climatic Data Centre (NCDC) to data users.  It noted that specific details of, and information on, GRUAN from the forthcoming GRUAN Reference Manual and Guide are planned to be included in WMO regulatory material related to GOS, CIMO, and ultimately for WIGOS. The Commission requested OPAG-IOS to nominate its representative in the GCOS AOPC Working Group on GRUAN to contribute to its activities as required.


Aircraft-based observations

4.2.12
The Commission appreciated the progress made in the transition of the AMDAR programme into the WMO WWW Programme under a new governance structure within CBS supported by the Secretariat.  It agreed with the transition plan proposed by the OPAG-IOS Implementation Coordination Team at its Seventh session (Geneva, 18-22 June2012) at the end of which all AMDAR activities are transferred to the appropriate CBS and CIMO working structure. At this time the AMDAR Panel at its final session (Boulder, Colorado, 5-9 November 2012) will cease to operate; however the AMDAR Trust Fund will continue to support activities related to aircraft-based observations under the new governance, recalling the request of Cg-XVI urging Members to continue providing contributions to the AMDAR Trust Fund.
4.2.13
The Commission noted recent developments in water vapour measurement for AMDAR and the promising results in the validation of a water vapour sensor through intercomparison with standard instrumentation on research aircraft.  It acknowledged that this sensor meets the requirements for wider operational implementation.

4.2.14
The Commission recognized the efforts made by Members operating AMDAR programmes to increase the coverage of AMDAR observations over data sparse areas, such as the African continent, through AMDAR programme expansion and enhancement and encouraged its continuation in line with the associated actions in the Implementation Plan for the Evolution of the Global Observing Systems (EGOS-IP).


Requirements and implementation of AWS platforms

4.2.15
The Commission expressed its appreciation to OPAG-ISS and OPAG-IOS, for their development, through collaboration between IPET-DRC and ET-AWS, of BUFR descriptors for variables listed in the table of “Functional Specifications for Automatic Weather Stations” (see Guide to the Global Observing System, (WMO-No. 488), Appendix III.1), as requested by 
CBS-XIV. It agreed that new revision was needed and adopted Recommendation 4.2/1 (CBS-15) – Revised Functional Specifications for Automatic Weather Stations.
4.2.16
For the next revision of the Functional Specifications for Automatic Weather Stations, the Commission requested that consideration be given to specifying a minimum sampling rates for AWS sensors. 
4.2.17
The Commission, noting the limitations of humidity sensors needed for high quality data at both extremes of the humidity range (fire weather, aviation and agricultural applications),  requested CIMO to consider evaluating by intercomparison the performance of different humidity measurement systems at the extreme ends of humidity (<5% >95%) ranges. It also requested CIMO to consider recommending the use of standardized AWS algorithms  to ensure interoperability of different AWS systems.

Surface-based remote sensing observations

4.2.18
The Commission welcomed the valuable work by the Turkish State Meteorological Service (TSMS) as the Lead, and other Members in establishing and operating the WMO Weather Radar Database (WRD), and appreciated TSMS’s commitment to maintain this vital operational tool for the benefit of all Members. Noting that so far 49 Members had registered their Weather Radars and respective metadata in WRD, the Commission requested other Members with operational weather radars to provide their input to the WRD. The Commission also requested OPAG-IOS to continue liaising with the EUMETNET OPERA programme in harmonizing their Weather Radars databases. 
4.2.19
The Commission agreed on the necessity to organize the Workshop on the Regional and Global Exchange of Weather Radar Data with the goal to provide clear guidance to Members on the requirements for exchange of Doppler radial winds and reflectivity data in accordance with recommendations from the Fourth WMO Workshop on the Impact of Various Observing Systems on Numerical Weather Prediction.
4.2.20
The Commission recognized the need for training on weather radar operation, maintenance and data interpretation, given the rapid expansion in use of weather radars in many developing countries, for example, Africa.
4.2.21
The Commission welcomed the progress made with the development and launch of the wind profiling radar Questionnaire, with engagement of national points of contact, and noted that it will be available on the WMO Website by the end of 2012.  The Commission encouraged Members currently operating or planning to operate wind profiling radars to complete the questionnaire as required.  The results of this survey would help the Commission and Members to realize more fully the potential of this important observing technology, especially concerning its contribution to WIGOS.

4.2.22
The Commission stressed that the development of the observing capabilities database, development of which is planned under WIP, and its subsequent population, would be the key activity in assessing the contribution of surface-based remote sensing systems to the Vision for the GOS in 2025.


Marine meteorological and oceanographic observations

4.2.23
The Commission noted with concern that the percentage of completion of the initial composite ocean observing system has not increased substantially in the last few years, and remained at the level of about 62 percent. It requested its Members to contribute to the ocean observation platforms that address the requirements in support of WMO Programmes.

4.2.24
The Commission noted that the Fifth WMO Workshop on the Impact of Various Observing Systems on NWP (see also paragraph 4.2.4.37) has shown a larger impact of surface pressure observations from drifters on the NWP that extends from the surface throughout the troposphere in mid-latitudes. It therefore encouraged its members to consider making additional commitments towards the buoy programme.

Cryospheric Observations

4.2.25
Observations of cryospheric parameters were recognized by the Commission as a new component of the WIGOS as result of the advancement of the Global Cryosphere Watch (GCW). The Commission also recognized the leadership of CIMO in addressing the challenges of measuring solid precipitation through the Solid Precipitation Intercomparison Experiment (SPICE) initiated in 2011.


Implementation and operation of the space-based subsystem of the GOS


Satellite systems

4.2.26
The Commission welcomed the substantial progress accomplished by Members’ agencies participating in the Coordination Group for Meteorological Satellites (CGMS) in adopting a new baseline for their contribution to the GOS.  It agreed that this was an important step toward fully implementing the space-based component of the Vision for the GOS in 2025. Commission decided to reflect this new baseline in the WMO regulatory material and adopted Recommendation 4.2/2 (CBS-15) - Amendments to the Manual on the GOS (WMO-No. 544), Volume I.

4.2.27
The Commission recognized, that the Gap Analysis performed by ET-SAT had specifically highlighted gaps in early morning orbit sounding coverage, geostationary hyperspectral infrared sounding, the transition to operations of global precipitation measurements, Earth radiation budget, and limb sounding. The Commission subsequently adopted Recommendation 4.2/3 
(CBS-15) - Actions Towards Avoiding Essential Gaps in Space-based Observation.

Satellite Utilization
4.2.28
The Commission welcomed the progress by Members in defining Region-oriented requirements for satellite data access and exchange, particularly in RA I, III, and IV, and encouraged Members in other RAs to initiate similar efforts in their respective Regions. It recalled the recommendation by Cg-XVI to “organize the formulation of data requirements and the dialogue between data users and providers” and emphasized that a common approach to defining such requirements would facilitate this dialogue. The Commission subsequently adopted Recommendation 4.2/4 (CBS-15) - Procedure for Documenting Regional Requirements for Satellite Data Access and Exchange.
4.2.29
The Commission recognized the need for appropriate and timely preparation of satellite data users to the planned introduction of several next generation geostationary satellite systems by the operators in the 2014-2018 timeframe. This affects all WMO Regions, and the preparation should involve user training, guidance to upgrade processing software and hardware, information and tools. Emphasizing that optimal utilization of the new operational satellite systems should be assured and the risk of disruption for operational users be mitigated, the Commission endorsed the CBS Guideline for Ensuring User Readiness for New Generation Satellites, as given in the Annex to this paragraph.
4.2.30
The Commission endorsed the candidature by the Directorate for Météorologie Nationale (DMN) Morocco to host a WMO-CGMS VLab Centre of Excellence for Training and Education in Satellite Meteorology with EUMETSAT as sponsoring satellite operator. The Commission recognized that many VLab Centres of Excellence require assistance and requested Members to consider appropriate arrangements.

4.2.31
The Commission confirmed the need to monitor the progress of satellite data access and use by WMO Members and requested that CBS Members respond to the 2012 survey on this matter.
4.2.32
The Commission acknowledged the importance of updating the satellite observation part of the Guide on Instruments and Methods of Observation as a reference document for satellite users and a record of best practices for satellite designers. It encouraged the CIMO to work with the OPAG-IOS and Space Programme for completing such update.

Evolution of global observing systems

4.2.33
The Commission reviewed the new version of the “Implementation Plan for the Evolution of Global Observing Systems” (EGOS-IP), which had been prepared in response to the “Vision for the GOS in 2025” [approved by EC-LI  in 2009] and to the needs of WIGOS, through valuable contributions from various expert teams and other collaborators. Accordingly, the Commission adopted Recommendation 4.2/5 (CBS-15).

4.2.34
The Commission noted with appreciation the contributions received from the National Focal Points (NFPs) of many Members, reporting on progress and plans in their countries related to actions in the original EGOS-IP.  It requested those Members who have not yet nominated a NFP for this activity to do so.

4.2.35
The Commission requested OPAG-IOS to monitor progress made by Members and other implementing agents on the many actions contained in the new EGOS-IP, and to find ways of improving the engagement of Members and Regions with EGOS-IP actions. It encouraged Members, together with the Secretariat, to mobilize additional resources to drive these activities forward.

4.2.36
The Commission noted the important role played by the Rolling Review of Requirements (RRR) process in support of the development of the “Vision for the GOS in 2025” and of EGOS-IP, and its pivotal future role in support of WIGOS activities. It also noted the key role of the databases - of user requirements for observations and of observing system capabilities - within the RRR process.  It supported plans for the further development and maintenance of these databases and noted the significant commitment of resources that will be needed to sustain these activities.


Observing System Experiments (OSEs) and Observing System Simulation 
Experiments (OSSEs) 

4.2.37
The Commission welcomed the report on the Fifth WMO Workshop on the Impact of Various Observing Systems on NWP (Sedona, USA, 22-25 May 2012) and noted with interest that certain studies and experiments may provide a valuable input to design studies for WIGOS.
4.2.38
The Commission noted with appreciation that good progress was made during the last intersessional period regarding impact studies, and particularly OSEs and OSSEs with emphasis on the future evolution of the global observing systems.

4.2.39
The Commission concurred with the list of specific studies and science questions to be addressed by CBS during the next intersessional period. The list is provided in the Annex to this paragraph.

4.2.40
The Commission encouraged the NWP centers to continue the development of and research in the use of observation impact assessment tools (e.g. Forecast Sensitivity to Observations (FSO), Degrees of Freedom for Signal (DFS)), as a complement to traditional OSEs. It also encouraged NMHSs to conduct OSEs and OSSEs to address the specific science questions listed in the Annex to paragraph 4.2.4.13.

4.2.41
The Commission recognized that there are now various tools which are available to perform impact studies on a relatively cost-effective basis, and encouraged the operators of the observational programmes to propose specific questions on the impact of observations on NWP through the Inter-Programme Expert Team on Observing System Design and Evolution (IPET-OSDE). The use of impact tools in network design studies is a potentially very important contribution to the WIGOS implementation.

4.2.42
The Commission requested OPAG-IOS to organize the Sixth WMO Impact Workshop in 2016.


GCOS matters in relationship to CBS
4.2.43
The Commission noted that further progress was made in CBS collaboration with GCOS. The Commission endorsed the proposed new TOR and the new Areas of Responsibilities of CBS Lead Centres for GCOS as reproduced in the Annex to this paragraph.


Radio Frequencies
4.2.44
The Commission welcomed the positive outcome of the ITU World Radiocommunication Conference 2012 (WRC-12) for the meteorological and Earth observation community. It noted that all thirteen agenda items that had been identified by the CBS Steering Group on Radio Frequency Coordination (SG-RFC) had been successfully represented at WRC-12 and that the final decisions of WRC-12 had been in line with the WMO position. It further noted that this was an excellent outcome for WMO, reflecting the significant preparation in the years leading up to WRC-12 by CBS and Members.
4.2.45
The Commission noted that the result of WRC-12 deliberations for WMO is that radio frequency spectrum, which is vital for weather forecasts, disaster warnings and climate monitoring, will remain available to the meteorological community and protected from interference from other applications. The WRC-12 reinforced the commitment of previous World Radiocommunication Conferences to the special needs of meteorological and hydrological services, despite competing pressure for scarce radio frequencies from wireless technology and other uses.
4.2.46
The Commission recognized that despite the very positive outcome of WRC-12 the threat to the frequencies used by meteorological and related systems and applications will continue due to the powerful lobby and requirements of the Information and Communication Technology industry.  The Commission urged all Members to ensure continuous coordination with their national radio communication authorities, and to participate actively in national, regional, and international activities involving radio communication regulatory issues for the defense of radio frequency bands for meteorological and environmental activities. It noted the short time in preparing for WRC-15 and urged Members to ensure relevant experts to address issues fully. The Commission adopted Recommendation 4.2.6 (CBS-15) – Radio Frequencies for Meteorological and Related Environmental Activities.
4.2.47
The Commission noted that radio-frequency issues regarding the Direct Readout from future polar-orbiting satellite systems were considered within the WMO Space Programme as reported in 4.2.54.


Monitoring and Reporting
4.2.48
The Commission noted the request of EC-64 for consideration of a single progress report on WMO observing systems under the identity of WIGOS, and the request for a clearer indication of the extent of compliance with the WMO regulatory material, and for a clearer indication of progress achieved against the various implementation plans of WMO’s component observing systems. The Commission agreed to develop options for responding to these requests, in consultation with the Secretariat.

Collaboration with GEO

4.2.49
The Commission noted that the EC-64 reviewed the Cg-XVI discussion regarding the Group on Earth Observations (GEO) and its Global Earth Observation System of Systems (GEOSS), reaffirming that WMO engagement is to be based on mutual benefit that maximizes synergies and avoids duplication. CBS noted that strong linkages exists between GEOSS and the WMO Integrated Global Observing System (WIGOS).  In addition, it noted that very good linkages exist between WIS and the GEOSS Common Infrastructure (GCI).

4.2.50
CBS noted some benefits to the WMO from participating in GEOSS and agreed that, to date, the specific benefits of cooperation with GEO for WMO Members have not been fully realized. In this regard, WMO’s future participation in GEO should increase benefits to WMO Members. The CBS supported continued GEO focus on improving observations and encouraged that GEO continue to enhance efforts to fulfil this mandate.
________________
Annex to paragraph 4.2.29 of the General Summary

CBS GUIDELINE FOR ENSURING USER READINESS FOR NEW GENERATION SATELLITES

Noting:

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

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

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

(6) 
That optimal utilization of new operational satellite systems should be assured and the risk of disruption for operational users be mitigated.
All WMO Members and satellite operators should assist users in preparing them for using the new generation of operational satellites, through the following activities:
(1)
Establishing and maintaining a dialogue between providers of the new generation satellites and prospective users, and raising awareness on new capabilities through user conferences, workshops and test beds;
(2)
Maintaining portals for updated information on development status of the new systems, instrument and data format specifications, and technical documentation;
(3)
User training, including the development of training material and training events, through the satellite provider–training centre partnerships established in the WMO-CGMS Virtual Laboratory, and other established mechanisms such as COMET, MetEd, and EUMETrain;

(4)
Development of learning and decision-support tools, demonstrating the added value of new products;

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

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

(7)
Guidance on the transition of receiving hardware;

(8)
Planning a parallel dissemination in old and new dissemination formats or protocols; 

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

(10)
Consider using multi-mission dissemination systems such as GEONETCast Systems, to allow for flexibility in accommodating new data streams, without the technical, financial, and schedule constraints related to setting up a receiving facility specific to the new satellite system;

(11)
Establishment by each concerned NMHS or other operational user organization, of a user readiness project focused on the introduction of new satellite data streams into  operations (to be initiated ~5 years prior to launch);
(12)
Supporting user community-building through collaborative mechanisms, such as regular online briefings and social media.


______________
Annex to paragraph 4.2.39 of the general summary

PROPOSED TOPICS FOR NWP IMPACT STUDIES RELEVANT TO THE EVOLUTION OF GLOBAL OBSERVING SYSTEMS
A comprehensive proposal for OSEs and OSSEs of particular interest to ET-EGOS has been developed as part of the preparations for the fifth workshop on the Impact of Various Observing Systems on Numerical Weather Prediction. This new list of specific studies and science questions has been distributed widely as it formed part of the invitation to the workshop. The list is shown here in the table below.

	Short name: Full name
	Science question

	Surface-based

	S1MarinePs: Surface pressure over ocean
	What density of surface pressure observations over ocean is needed to complement high-density surface wind observations from satellites?  Suggestions: (a) network density reduction OSE in N. Atlantic, (b) southern oceans OSSE.

	S2Strat: In situ observations of the stratosphere
	What network of in situ observations is needed in the stratosphere to complement current satellite observations (including radio occultation)?   What about the tropics?

	S3AMDAR: Coverage of AMDAR
	What is the impact of current AMDAR observations?  What are the priorities for expansion of the network?

	S4ASAP: Coverage of ASAP
	What is the impact of current coverage of profiles from the Automated Shipboard Aerological Programme (ASAP)?  How might coverage be optimized for a given level of resources?

	S5Radar: Radar observations
	What are the impacts of current radar observations, including radial winds and reflectivities?

	Space-based

	S6RO: Radio occultation saturation
	At what level, in terms of profiles per day, does the impact of radio occultation observations start to saturate?

	S7SatLand: Satellite radiances over land
	What is the impact of new developments in the assimilation of radiance data over land?

	S8Sounders: Impact of multiple satellite sounders
	What benefits are found when data from more than one passive sounder are available from satellite in complementary orbits, e.g. multiple AMSU-As, AIRS + IASI?

	S9AMVs: AMVs
	What impacts are currently found from AMVs?


	General

	S10Thinning: Data density and data thinning
	What impacts/benefits are found from data density/thinning strategies from various observation types?

	S11PBL: Observations of the PBL for regional / high-resolution NWP
	What should be the focus of improvements for observations of the PBL in support of regional/high-resolution NWP?  Which variables and what space-time resolution?

	S12UA: EUCOS-like upper air OSEs
	Can EUCOS-like upper air studies be performed for other regions?

	S13AdjEns:  Regional application and adjoint and ensemble methods
	What insights can be gained from more tailored use of adjoint- and ensemble-based measures of observation impact, for example, in the tropics or at the meso-scale where metrics other than global energy may be appropriate?

	S14ExtRange: Impact of observations on extended range forecasts
	Which observations are particularly important for the 7-14 day forecast range?

	S15Targeting: Targeted observations
	What do experiments on targeted observations tell us about observing system design?

	S16aAMMA, S16bIPY: AMMA and IPY legacy
	What impacts/benefits could be expected by sustained components of the AMMA and IPY special observing systems?


_______________

Annex to paragraph 4.2.43 of the General Summary
REVISED TERMS OF REFERENCE
 OF THE CBS LEAD CENTERS FOR GCOS 

REVISED TERMS OF REFERENCE OF THE CBS LEAD CENTERS FOR GCOS

In support of the Global Framework for Climate Services, especially by improving quality and sustainability of climate data, the Lead Centres for GCOS will: 

1. 
Diagnose problems in the Regional Basic Climatological Networks (RBCNs) and the Antarctic Observing Network (AntON), with the emphasis on the GSN and GUAN, by using the available monitoring reports, such as those produced by the GCOS Monitoring and Analysis Centers and major WMO NWP Centres; 

2. 
Liaise with nominated National Focal Points for GCOS and related Climatological Data, and other responsible officials, to rectify identified problems so as to improve data and meta data availability and quality; 

3. 
Coordinate activities with other GCOS Centers and/or other WMO Centers as appropriate; 

4. 
Monitor and rReport to CBS and GCOS on actions taken, progress achieved, concerns and recommendations on a yearly basis in a time frame that corresponds to planned AOPC and CBS meetings; 

5. 
Assist AOPC in the revisionsdesign of GSN and GUAN and Regions in the design of RBCNs/AntONstations; 

6.
Assist the WMO Secretariat in maintaining the list of National Focal Points for GCOS and related Climatological Data.
__________

​​​_______

Note: Additional text in red (underlined), deleted text on blue (strikeout)

AREAS OF RESPONSIBILITIES OF THE CBS LEAD CENTERS FOR GCOS


Morocco (RA I) is responsible for GSN and GUAN S stations in:  Algeria, Benin, Burkina Faso, Cameroon, Cape Verde, Central African Republic, Chad, Congo, Comoros Island Côte d’Ivoire, Egypt, Gabon, Ghana, Gambia, Guinea, Guinea Bissau, Guinea Equatorial, Liberia, Libyan Arab Jamahiriya, Madagascar, Mali, Niger, Nigeria, Mauritania, Morocco, Senegal, Sierra Leone, Sao Tome and Principe, Sudan, Togo, Tunisia.


Mozambique (RA I) is responsible for GSN and GUAN S stations in:  Angola, Botswana, Burundi, Canary Island, Comoros Island, Democratic Republic of the Congo, Djibouti, Eritrea, Ethiopia, Kenya, Lesotho, Malawi, Mauritius, Mozambique, Namibia, the Ocean Islands (St. Helena Island, Ascension Island, Martin de Vivies, Iles Crozet, Iles Kerguelen), Rwanda, Seychelles, Somalia, South Africa, Swaziland, Uganda, United Republic of Tanzania, Zambia, Zimbabwe.


Iran (RA II and part of RA VI) is responsible for GSN and GUAN S stations in:  Afghanistan, Armenia, Azerbaijan, Bahrain, India, Iran, Jordan, Kazakhstan, Kyrgyzstan, Maldives, Nepal, Oman, Pakistan, Qatar, Russian Federation, Saudi Arabia, Sri Lanka, Syria, Tajikistan, Turkey, United Arab Emirates, Yemen.


Japan (RA II) is responsible for GSN and GUAN S stations in:  Brunei, Cambodia, China, Hong Kong China, Japan, Laos, Malaysia, Mongolia, Myanmar, Philippines, Republic of Korea, Singapore, Thailand, Vietnam.


Chile (RA III) is responsible for all GSN and GUAN S stations in RA III.  


USA (RA IV) is responsible for most GSN and GUAN S stations in RA IV plus Hawaii.  


Australia (RA V) is responsible for most stations in RA V, except those countries noted for Japan and Hawaii (USA).


Germany (RA VI) is responsible for most stations in RA VI, except those countries noted for Iran.


UK (British Antarctic Survey) is responsible for all GSN and GUAN stations in Antarctica.

__________

​​​_______

Note: Additional text in red (underlined), deleted text on blue (strikeout)

APPENDIX B:  DRAFT RECOMMENDATIONS

DRAFT REcommendation 4.2/1 (CBS-15) – 
Revised Functional Specifications for Automatic Weather Stations

THE COMMISSION FOR BASIC SYSTEMS,

Noting:

(1)
The request of CBS-Ext.(06) to revise automatic weather station (AWS) functional specifications,

(2)
The Expert Team on Requirements for Data from Automatic Weather Stations (ET-AWS) Work Plan 2009-2012 to revise AWS functional specifications,

Considering that the AWS functional specifications have been reviewed and updated based on the inputs and proposals of other technical commissions,
Recommends that the revised Functional Specifications for Automatic Weather Stations presented in the Annex to this recommendation be approved;
Requests the Secretary-General to make arrangements for publication of the revised functional specifications in the Guide to the Global Observing System (WMO-No. 488).
__________

​​​_______

Note:
This Recommendation replaces Recommendation 2 (CBS-14), which is no longer in force.

Annex:
1
Annex to draft Recommendation 4.2/1 (CBS-15)

Functional Specifications for Automatic Weather Stations
(NOTE: Updated table entries and notes are shown in bold text)

	VARIABLE 1)
	Maximum  Effective Range 2)
	Minimum Reported Resolution 3)
	Mode of

Observation 4)
	BUFR / CREX 5)
	Status5)

	ATMOSPHERIC PRESSURE
	
	
	
	
	

	Atmospheric Pressure
	500 – 1080 hPa
	10 Pa
	I, V
	0 10 004
	OP

	TEMPERATURE 9)
	
	
	
	
	

	Ambient air temperature (over specified surface) 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 101
	OP

	Dew-point temperature 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 103
	OP

	Ground (surface) temperature (over specified surface) 14)
	-80 °C – +80 °C
	0.1 K
	I, V
	0 12 120
	VAL

	Soil temperature14)
	-50 °C – +50 °C
	0.1 K
	I, V
	0 12 130
	OP

	Snow temperature 14)
	-80 °C – 0 °C
	0.1 K
	I, V
	0 12 131
	VAL

	Water temperature - river,

lake, sea, well
	-2 °C – +100 °C
	0.1 K
	I, V
	0 13 082  or

0 22 043
	OP

OP

	HUMIDITY 9)
	
	
	
	
	

	Relative humidity
	0 – 100%
	1%
	I, V
	0 13 003
	OP

	Mass mixing ratio
	0 – 100%
	1%
	I, V
	0 13 110
	VAL

	Soil moisture
	0 – 103 g kg-1
	1 g kg-1
	I, V
	0 13 111
	VAL

	Water vapour pressure
	0 – 100 hPa
	10 Pa
	I, V
	0 13 004
	OP

	Evaporation/evapotranspiration
	0 – 0.25 m
	0.1 kg m-2
0.0001 m
	T
	2 01 130

0 13 033

2 01 000
	OP

	Object wetness duration
	0 – 86 400 s
	1 s
	T
	0 13 112
	VAL

	WIND
	
	
	
	
	

	Direction
	0 11,13); 1( – 360(
	1(
	I, V
	0 11 001
	OP

	Speed
	0 – 75 m s-1
	0.1 m s-1
	I, V
	0 11 002
	OP

	Gust Speed
	0 – 150 m s-1
	0.1 m s-1
	I, V
	0 11 041
	OP

	X,Y component of wind vector

Z component of wind vector

 (horizontal and vertical profile)
	-150 – 150 m s-1

-40 – 40 m s-1
	0.1 m s-1
	I, V
	0 11 003

0 11 004

0 11 006
	OP

OP

OP

	Turbulence type (Low levels and wake vortex) 16)
	up to 15 types
	BUFR Table

Not specified yet
	I, V
	-
	N

	Turbulence intensity 16)
	up to 15 types
	BUFR Table

Not specified yet
	I, V
	-
	N

	RADIATION 6)
	
	
	
	
	

	Sunshine duration
	0 – 86 400 s
	60 s
	T
	0 14 031
	OP

	Background luminance
	0 – 1∙105Cd m-2
	1Cd m-2
	I, V
	0 14 056
	VAL

	Global downward solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 028
	OP

	Global upward solar radiation
	-1∙108 – 0 J m-2
	1. 102 J m-2
	I, T, V
	0 14 052
	VAL

	Diffuse solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 029
	OP

	Direct solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 030
	OP

	Downward long-wave radiation
	0 – 6∙107 J m-2
	1. 103 J m-2
	I, T, V
	0 14 002
	OP

	Upward long-wave radiation
	-6∙107 – 0 J m-2
	1. 103 J m-2
	I, T, V
	0 14 002
	OP

	Net radiation
	-1∙108  – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 053
	VAL

	UV-B radiation 8)
	0 – 26∙104 J m-2
	1  J m-2
	I, T, V
	0 14 072
	VAL

	Photosynthetically active radiation 22)
	0– 6∙107  J m-2
	1∙103 J m-2
	I, T, V
	0 14 054
	VAL

	Surface albedo
	0 – 100%
	1%
	I, V
	0 14 019
	OP

	Soil heat Flux
	-1∙108 – 1∙108 J m-2
	1. 102  J m-2
	I, T, V
	0 14 057
	VAL


	CLOUDS
	
	
	
	
	

	Cloud base height
	0 – 30 km
	10 m
	I, V
	0 20 013
	OP

	Cloud top height
	0 – 30 km
	10 m
	I, V
	0 20 014
	OP

	Cloud type, convective vs. other types
	up to 30 classes
	BUFR Table
	I
	0 20 012
	OP

	Cloud hydrometeor concentration
	1 – 700 hydrometeors dm-3
	1 hydrometeor dm-3
	I, V
	0 20 130
	VAL

	Effective radius of cloud hydrometeors
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 131
	VAL

	Cloud liquid water content
	1∙10-5–1.4∙10-2 kg m-3
	1∙10-5 kg m-3
	I, V
	0 20 132
	VAL

	Optical depth within each layer
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Optical depth of fog
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Height of inversion
	0 – 1 000 m
	10 m
	I, V
	0 20 093
	VAL

	Cloud cover
	0 – 100%
	1%
	I, V
	0 20 010
	OP

	Cloud amount
	0 – 8/8
	1/8
	I, V
	0 20 011
	OP

	PRECIPITATION
	
	
	
	
	

	Accumulation 7)
	0 – 1600 mm
	0.1 kg m-2, 0.0001 m
	T
	0 13 011
	OP

	Depth of fresh snowfall
	0 –1000 cm
	0.001 m
	T
	0 13 118
	VAL

	Duration
	up to 86 400 s
	60 s
	T
	0 26 020
	OP

	Size of precipitating element 17)
	1∙10-3 – 0.25 m
	1∙10-3 m
	I, V
	0 13 058

0 20 066
	OP

	Intensity - quantitative
	0 – 2000 mm h-1
	0.1 kg m-2 s-1,

0.1 mm h-1
	I, V
	0 13 155
	OP

	Type
	up to 30 types
	BUFR Table
	I, V
	0 20 021
	OP

	Rate of ice accretion
	0 – 1 kg dm-2 h-1
	1∙10-3 kg dm-2 h-1
	I, V
	0 13 114
	VAL

	OBSCURATIONS
	
	
	
	
	

	Obscuration type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Hydrometeor type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Lithometeor type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Hydrometeor radius
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 133
	VAL

	Extinction coefficient
	0 – 1 m-1
	0.00001 m-1
	I, V
	0 15 029
	VAL

	Meteorological Optical Range 10)
	1 – 100 000 m
	1 m
	I, V
	0 15 051
	VAL

	Runway visual range
	1 – 4 000 m
	1 m
	I, V
	0 20 061
	OP

	Other weather type
	up to 18 types
	BUFR Table
	I, V
	0 20 023
	OP

	LIGHTNING
	
	
	
	
	

	Lightning rates of discharge
	0 – 4 500 000 h-1
	1 h-1
	I, V
	0 20 126
	VAL

	Lightning discharge type (cloud to cloud, cloud to surface)
	3 types
	BUFR Code Table
	I, V
	0 20 023
	OP

	Lightning discharge polarity
	2 types
	BUFR Code Table
	I, V
	0 20 119
	VAL

	Lightning discharge energy
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Lightning - distance from station
	0 – 2∙105 m
	103 m
	I, V
	0 20 127
	VAL

	Lightning - direction from station
	1( – 360(
	1 degree
	I, V
	0 20 128
	VAL


	HYDROLOGIC AND MARINE OBSERVATIONS
	
	
	
	
	

	Flow discharge – river
	0 – 2.5∙105 m3 s-1
	0.1 m3 s-1
	I, V
	0 23 040
	VAL

	Flow discharge – well
	0 – 50 m3 s-1
	0.001 m3 s-1
	I, V
	0 23 041
	VAL

	Ground water level
	0 – 1 800 m
	0.01 m
	I, V
	0 13 074
	VAL

	Ice surface temperature 14)
	-80 °C – +0 °C
	0.5 K
	I, V
	0 12 132
	VAL

	Ice thickness - river, lake 15)
	0 – 50 m
	0.01 m
	I, V
	0 08 029

0 13 115
	VAL

	Ice thickness - glacier, sea 15)
	0 – 4 270 m
	1 m
	I, V
	0 08 029

0 13 115
	VAL

	Ice thickness 18)
	0 – 3 m
	0.015 m
	T
	2 01 133

2 02 129

0 20 031

2 02 000

2 01 000
	OP

	Water level
	0 – 100 m
	0.01 m
	I, V
	0 13 071

0 13 072
	OP

OP

	Wave height
	0 – 50 m
	0.1 m
	V
	0 22 021
	OP

	Wave period 18)
	0 – 100 s
	1 s
	V
	2 01 129

0 22 011

2 01 000
	OP

	Wave direction
	0 13); 1 – 360 degrees
	1 degree
	V
	0 22 001
	OP

	1D spectral wave energy density 18)
	0 – 5x105 m2Hz-1
	10-3 m2Hz-1
	V, T
	2 01 135

0 22 069

2 01 000
	OP

	2D spectral wave energy density 18)
	0 – 5x105 m2Hz-1
	10-3 m2Hz-1
	V, T
	2 01 135

0 22 069

2 01 000
	OP

	Water practical salinity 18)
	0 – 400 psu12
	10-3psu
	I, V
	2 01 130

0 22 064

2 01 000
	OP

	Water conductivity 18)
	0 – 600 S m-1
	10-6 S m-1
	I, V
	2 01 132

0 22 066

2 01 000
	OP

	Water pressure 18) 19)
	0 – 11x107 Pa
	100 Pa
	I, V
	2 07 001

0 22 065

2 07 000
	OP

	Ice mass
	0 – 50 kg m-1
	0.5 kg m-1
(on 32 mm rod)
	T
	0 20 135
	VAL

	Snow density (liquid water content)
	100 – 700 kg m-3
	1 kg m-3
	T
	0 13 117
	VAL

	Tidal elevation with respect to local chart datum 18)
	-10 – +30 m
	0.001 m
	I, V
	2 01 129

0 22 038

2 01 000
	OP

	Tidal elevation with respect to national land datum 18)
	-10 – +30 m
	0.001 m
	I, V
	2 01 129

0 22 037

2 01 000
	OP

	Meteorological residual tidal elevation (surge or offset) 18) 20)
	-10 – +16m
	0.001 m
	I, V
	0 22 040
	OP

	Ocean Current - Direction
	0 13); 1( – 360(
	1(
	I, V
	0 22 004

or

0 22 005
	OP

	Ocean Current - Speed
	0 – 10 m s-1
	0.01 m s-1
	I, V
	0 22 031

or

0 22 032
	OP

	OTHER SURFACE VARIABLES
	
	
	
	
	

	Runway conditions
	up to 10 types
	BUFR Table
	I, V
	0 20 085
	OP

	Braking action/friction coefficient
	up to 7 types
	BUFR Table
	I, V
	0 20 089
	OP

	State of ground
	up to 30 types
	BUFR Table
	I, V
	0 20 062
	OP

	Type of surface specified
	up to 15 types
	BUFR Table
	I, V
	0 08 010
	OP

	Snow depth
	0 – 25 m
	0.01 m
	T
	0 13 013
	OP

	OTHER
	
	
	
	
	

	Gamma radiation dose rate12) 
	1 – 103nSv h-1
	0.1 nSv h-1
	I, T
	0 24 014
	VAL

	Categories of stability
	9 types
	BUFR Table
	I, V
	0 13 041
	OP


______

Notes:

1.
Name of variable, in line with WMO vocabulary and Technical Regulations.

2.
Maximum Effective Range - Maximum range of measuring capability; units traceable to SI.

3.
Minimum Reported Resolution – Lower resolution of reporting is not permitted.

4.
Mode of Observation – Type of data being reported:

I:  Instantaneous – 1-minute value (instantaneous as defined in WMO-No. 8, Appendix VI.2);

V:  Variability – Average (mean), Standard Deviation, Maximum, Minimum, Range, Median, etc. of samples – those reported depend upon meteorological variable;

T: Total – Integrated value over defined period; maximum 24 hours for all parameters except radiation which requires a maximum of one hour (exception, see note 6), and precipitation accumulation (6 hours maximum). The relevant element descriptor shall be preceded by a time period descriptor 0 04 024 (in hours) or 0 04 025 (in minutes).

A:  Average (mean) value.

5.
BUFR/CREX descriptors for representation of the listed variables; 

OP:   Operational descriptors of BUFR/CREX Table B, Version Number 14 and subsequent versions. 

VAL: Descriptors which became operational on 2 May 2012 (BUFR/CREX Table B. Version Number 18). 

N:     Not yet specified requirements.

6.
Radiation energy amounts are given over a 24-hour period.

7.
Liquid water equivalent. Maximum interval: 6 hours.

8.
Definition of UV-B according to WMO-No. 8 (Vol. 1, Chapter on Radiation). Descriptor 0 14 072 (Global UV irradiation) was recommended for validation in September 2008, revised in 
July 2010.

9.
Humidity related variables (i.e. dew point temperature) expressed as temperature are collected under temperature.

10.
MOR uniquely related to "extinction coefficient",(, by MOR = -ln(5%)/(.
11.
Direction to indicate 0 (zero) if speed = 0.

12.
Absolute Salinity (kg.kg-1) is now being used for ocean applications (IOC Res XXV-7). However, salinity that is reported to national oceanographic data centres remains the Practical Salinity (psu). Ocean water is about 35 psu. Lake Assal (Djibouti) is the most saline body of water on earth with 348 psu salt concentration.

13.
Calm.

14.
Temperature data represented by 0 12 101, 0 12 103, 0 12 113, 0 12 120, 0 12 130, 0 12 131 and 
0 12 132 shall be reported with precision in hundredths of a degree even if they are measured with the accuracy in tenths of a degree. This requirement is based on the fact that conversion from the Kelvin to the Celsius scale has often resulted into distortion of the data values. Temperature t (in degrees Celsius) shall be converted into temperature T (in degrees Kelvin) using equation: T = t + 273.15.

15.
Ice thickness 0 13 115 shall be preceded by 0 08 029 (Surface type) set to 11, 12, 13 or 14 to specify river, lake, sea or glacier, respectively.

16.
If the UNIT is specified as “BUFR Table”, the BUFR descriptor cannot be proposed without the content of the table being available.

17.
0 13 058 (Size of precipitation element) is capable to express size of any precipitation element, apart from hailstones. Size of hailstones shall be represented by 0 20 066.

18.
These requirements being confirmed, it has to be noted that the selected descriptors are suitable for the normal operating conditions and shall be combined with appropriate operator descriptors to allow representation of the extreme values or the requested high precision.
19.
Operator 2 07 Y is recommended to be used with Water pressure 0 22 065 (Pa, -3, 0, 17), if the data are produced in BUFR, Edition 4. The same result, i.e. change to (Pa, -2, 0, 21) would be obtained by the combined use of the less sophisticated operators 201Y and 202Y: 
2 01 132

2 02 129

0 22 065 Reported value of “Water pressure”

2 02 000

2 01 000

20.
The following sequence is to be used to change data width and reference value of 0 22 040 
(m, 3, -5000, 14) to become (m, 3, -10000, 15):

2 01 129

2 03 015

0 22 040 New reference value = -10000 

2 03 255

0 22 040 Reported value of “Meteorological residual tidal elevation”
2 01 000

2 03 000
21.
Gamma radiation dose rate 0 24 014 is intended to be used for reporting of this element under normal conditions, nuclear accidents excluded.

22.
Photosynthetically active radiation (PAR). Various forms of the electromagnetic energy flux in the 400 – 700 nm wavelength range, either as integrated spectra or using different weighting functions. For example converted to the photosynthetic photon flux (PPF) in quanta per second per square meter, or mole of quanta per second per square meter or microeinsteins per second per square meter.  Approximate conversion is 1 J m-2 s-1 equivalent to 5 μE m-2 s-1 based on a mean wavelength of 550 nm.

_______________
DRAFT RECOMMENDATION 4.2/2 (CBS-15) – 
Amendments to the Manual on the GOS (WMO-No. 544), Volume I

THE COMMISSION FOR BASIC SYSTEMS,

Noting:
(1)
The report of the seventh Meeting of the Expert Team on Satellite Systems 
(17-19 April 2012),

(2)
The report of the seventh session of the Implementation Coordination Team on Integrated Observing Systems (Geneva, 18-22 June 2012),

Considering the requirement that for maintaining of these documents, the need for periodic review is necessary to accommodate timely updates,

Recommends that the Volume I, Part IV: Space-based Sub-system should be replaced with the text contained in Annex to this recommendation.

_______________
Annex: 1
Annex to draft Recommendation 4.2/2 (CBS-15)

PART IV: SPACE-BASED SUB-SYSTEM  
1 
COMPOSITION OF THE SUB-SYSTEM

The main elements of the space-based sub-system are:

(a)
An Earth observation space segment:

(i)
Operational satellites on Geostationary Earth Orbit (GEO);

(ii)
Operational satellites on distributed,  sun-synchronous, Low Earth Orbits (LEO);

(iii)
Other operational/sustained satellites or instruments on appropriate orbits;

(iv)
Research and development (R&D) satellites.

(b)
A space-based intercalibration system.

(c)
Associated ground segment for data reception, dissemination, and stewardship.

(d)
A user segment.

​​​
_______

Notes:

1. 
Information on the detailed characteristics and capabilities of current and planned systems of environmental satellites of the GOS is contained in the Database on Space-based Observation Capabilities, which is available on line: http://www.wmo.int/sat .


[Note: the direct link will be indicated when the database is officially released. Information is currently available in the Dossier on the Space-based GOS that can be downloaded from the same website, and on the “Satellite Status” pages: http://www.wmo.int/pages/prog/sat/satellitestatus.php]

2.
Information on the principles of remote sensing from space and on the derivation of geophysical variables from space-based measurements can be found in the Guide on Instruments and Methods of Observations, Part IV [being developed].

2.
IMPLEMENTATION OF THE SUB-SYSTEM

2.1
General

2.1.1
Requirements: Operators of environmental satellites should meet, to the extent possible, the uncertainty, timeliness, temporal resolution, spatial resolution, and coverage requirements of the GOS as defined in the Rolling Requirements Review (RRR) process described in Part II of this Manual, and recorded in the requirements database: http://www.wmo-sat.info/db.
2.1.2
Technical coordination: Members operating satellites should ensure the greatest possible compatibility between their different systems, through following recommended Coordination Group for Meteorological Satellites (CGMS) practices, and publish details of the technical characteristics of their instrumentation, data processing and transmissions, as well as the dissemination schedules.

2.1.3
Continuity: A period of overlap of new and old satellite systems should be ensured to determine inter-satellite biases and maintain the homogeneity and consistency of time series observations, unless reliable transfer standards are available.

2.1.4
Contingency arrangements: The satellite operators, working together under the auspices of the CGMS or otherwise, should ensure the continuity of operation, and the data dissemination and distribution services of the operational satellites within the sub-system.

2.1.5 
Data collection platforms:

(a)
Members operating satellites with a capability to receive data from Data Collection Platforms (DCP) should maintain technical and operational co-ordination under the auspices of CGMS in order to ensure compatibility; 

(b) 
A number of “international” DCP channels should be identical on all geostationary satellites to allow movement of mobile platforms across their individual footprints; 

(c) 
The satellite operators should publish details of the technical characteristics and operational procedures of their data-collection missions, including the admission and certification procedures.

2.2
Operational satellites on Geostationary Earth Orbit
2.2.1
Missions

The following capability should be provided:

(a)
Multispectral visible and infrared imagery;

(b)
Infrared sounding;

(c)
Lightning mapping;

(d)
Data collection from in-situ observing systems;

(e)
Space environment monitoring;

(f)
Other capabilities as appropriate, e.g. Broadband and spectral visible and infrared (for Earth radiation budget estimates), high spectral resolution UV sounding (for atmospheric composition), high-spectral resolution visible and infrared imaging (for ocean color), solar activity monitoring.

2.2.2
The constellation of satellites in geostationary orbit should provide full disc imagery at least every 15 minutes, throughout a field of view between 600 S and 600 N. This implies the availability of at least six operational geostationary satellites located at evenly distributed longitudes, with in-orbit redundancy. On-demand rapid-scan capabilities should be implemented where feasible.

2.2.3
For the imagery mission the availability rate of rectified and calibrated data should be at least 99 percent as a target. Contingency plans, involving the use of in-orbit stand-by flight models and rapid call up of replacement systems and launches, should be in place in order to achieve continuity. 

2.3
Operational spacecraft on distributed sun-synchronous Low Earth Orbits

2.3.1
Missions

The following capability should be provided on several, distributed orbital planes:

(a)
Multispectral visible and infrared imagery;

(b)
Infrared sounding;

(c)
Microwave imagery;

(d)
Microwave sounding;

(e)
Scatterometry (for ocean surface winds);

(f)
Radar altimetry (for ocean surface topography);

(g)
Radio-occultation sounding;

(h)
Broadband visible and infrared radiometry for Earth radiation budget measurements;

(i)
Passive UV sounding (for atmospheric composition monitoring);

(j)
Space environment monitoring including particle detection and magnetic field measurement;

(k)
Solar activity monitoring;

(l)
Data collection from in-situ observing systems;

(m)
Direct broadcast;

(n)
Other capabilities as appropriate.

2.3.2
The orbital configuration of satellites in sun-synchronous orbits should enable to provide global coverage for Visible, Infrared and microwave imagery and Infrared and microwave sounding, which represents the core meteorological mission, at least six times per day with a regular temporal sampling. This will require sun-synchronous satellites operated along three orbital planes: one ante-meridian (a.m.) orbit with a descending equatorial crossing around 9:30 Local Solar Time (LST), one post-meridian (p.m.) orbit with an ascending equatorial crossing around 13:30 LST, and one early-morning orbit with an ascending equatorial crossing around 17:30 LST. There should be at least one operational satellite on each of these planes, with redundancy on the a.m. and p.m. orbits.

2.3.3
At least two of these satellites, one in a.m. and one in p.m., should perform Infrared sounding with a hyperspectral sensor.

2.3.4
At least two satellites, one in am and one in pm, should be equipped with radio-occultation receivers;

2.3.5
At least two satellites, on well separated orbits, should be equipped with wind scatterometers;

2.3.6
At least two satellites, one in a.m. and one in p.m., should perform broadband Visible/Infrared Earth radiation monitoring;

2.3.7
At least two sun-synchronous satellites, on well separated orbits, should be equipped with altimeter packages for global ocean surface topography monitoring.

2.3.8
Data from these satellites should be acquired on a global basis, without temporal gaps for blind orbits, and delivered to users to meet timeliness requirements. 

2.3.9
The constellation should be designed to achieve a high level of robustness allowing the delivery of imagery and sounding data from at least three polar orbiting planes, in a.m., p.m. and early morning orbit, on not less than 99 percent of occasions. This implies provisions for ground segment, instrument and satellite redundancy, and rapid call up of replacement launches or a.m. and p.m. spares.

2.4
Other operational/sustained spacecraft on appropriate Low Earth Orbits

2.4.1
Missions

The following capability should be provided:

(a)
High-precision radar altimetry (for ocean surface topography);

(b)
Radio-occultation sounding from non sun-synchronous orbits;

(c)
Total solar irradiance;

(d)
Dual-angle view infrared imagery (for high-accuracy sea surface temperature measurement);

(e)
Narrow-band Visible and Near Infrared imagers for ocean color, vegetation and aerosol monitoring;

(f)
High-spatial resolution multispectral Visible and Infrared imagery.

2.4.2
An altimetry mission on high-precision, inclined orbit should complement the two altimetry missions in sun-synchronous orbits to build a robust ocean surface topography constellation;

2.4.3
A constellation of dedicated spacecraft with radio-occultation sensors on appropriate orbits should complement the radio-occultation missions on sun-synchronous orbits;

2.4.4
At least one satellite should perform downward solar irradiance monitoring, with provisions for overlap between consecutive missions in order to maintain measurement continuity;

2.4.5
A sun-synchronous spacecraft should be maintained on an a.m. orbit with high-accuracy Infrared imagery to provide reference measurements of sea surface temperature;

2.4.6
Continuity should be provided for at least one narrow-band Visible and Near Infrared imager on a sun-synchronous a.m. orbit to monitor ocean color, vegetation and aerosols;

2.4.7
Several sun-synchronous satellites in a.m. orbit should be equipped with high-resolution (10-m class) multispectral Visible / Infrared imagers to build a constellation providing sufficient coverage of the land surface.

2.5 
Research and Development satellites

2.5.1
Purposes: The main purposes of research and development satellites are:

(a)
To support scientific investigations on atmospheric, oceanic, and other environment related processes, 

(b)
To test or demonstrate new or improved sensors and satellite systems in preparation for new generations of operational capabilities to meet WMO observational requirements. 

2.5.2
Missions: Observing capabilities should be provided to enable for instance the following:

(a)
Observation of the parameters necessary to understand and model the water cycle, the carbon cycle, the energy budget and the chemical processes of the atmosphere;

(b)
Pathfinders for future operational missions should include for instance: precipitation radars, Doppler lidars, low-frequency microwave radiometers, geostationary microwave imagers and sounders, geostationary narrow-band Visible and Near Infrared imagers, gravimetric sensors, and imagery missions in high-inclination highly elliptical orbits.

2.5.3
Although neither long term continuity of service nor a reliable replacement policy are assured, research and development satellites also provide, in many cases, information of great value for operational use.  To this purpose, and in order to promote the early use of new types of data in an operational environment, provisions shall be made when relevant to enable near-real time data availability.

2.6
Inter-calibration system

2.6.1
Operators of environmental satellites should perform rigorous prelaunch instrument characterization and calibration, including radiance confirmation against an international radiance scale provided by a National Metrology Institute. 

2.6.2
After launch, all passive instruments should be inter-calibrated on a routine basis against reference instruments or calibration targets, using established and documented methodologies.

2.6.3
Spacecraft with at least one high-quality Hyperspectral Infrared instrument should be maintained in a LEO orbit to provide reference measurements for intercalibration of operational Infrared instruments respectively in geostationary or LEO orbit.  Advantage should be taken of satellite collocation to perform instrument intercalibration.

2.6.4
A range of ground-based calibration targets should be maintained, with precise characterization, in order to support routine Visible channel calibration operations.

2.7
Associated ground segments 

2.7.1
Members operating environmental observation satellites should make satellite data available to other Members over the WMO Information System (WIS) in accordance with WIS data management practices, and shall inform the Members of the means of obtaining these data through catalogue entries and metadata enabling their meaningful use.

2.7.2
Receiving and processing facilities should provide for the reception of remote-sensing and DCP data from operational satellites and for the processing of quality-controlled environmental observation information, with a view of further near-real time distribution.

2.7.3
Satellite data archives should include Level 1B, together with all relevant metadata pertaining to the location, orbit and calibration procedures used. The archiving system should be capable of providing on-line access to the archive catalogue with a browse facility, and description of data formats, and allowing users to download data.

2.7.4
Data dissemination 

All operational environmental observation satellite systems should ensure near-real-time data dissemination of the appropriate data sets, per the requirement of Members, either by direct broadcast or re-broadcast via telecommunication satellites.

2.7.5
In particular, the operational sun-synchronous satellites providing the core meteorological imagery and sounding mission should have Direct Broadcast capability as follows:

(a)
Direct broadcast frequencies, modulations, and formats should allow a particular user to acquire data from either satellite by a single antenna and signal processing hardware. To the extent possible, the frequency bands allocated to Meteorological Satellites should be used.

(b)
Direct broadcast should be provided through a high data rate stream, such as the High Resolution Picture Transmission (HRPT) or its evolution, to provide meteorological centres with all the data required for numerical weather prediction (NWP), Nowcasting, and other real-time applications;

(b)
If possible, a low data rate stream should also be provided, such as the Low Rate Picture Transmission (LRPT), to convey an essential volume of data to users with lower connectivity or low-cost receiving stations. 

2.7.6
Re-broadcast via telecommunication satellites
 should complement and supplement direct broadcast services, to facilitate access to integrated data streams including data from different satellites, non-satellite data and geophysical products.

2.7.7
Data stewardship

It is essential to preserve long term, raw data records and ancillary data required for their calibration, reprocessing them as appropriate, with the necessary traceability information to achieve consistent Fundamental Climate Data Records. Operators of environmental satellites should provide full description of all steps taken in the generation of satellite products, including algorithms used, specific satellite datasets used, and characteristics and outcomes of validation activities.

2.8
User Segment

2.8.1
Users' stations

2.8.1.1
All Members should endeavour to install and maintain in their territory at least one system enabling access to digital data from both LEO and geostationary operational satellite constellations, either a receiver of re-broadcast service providing the required information in an integrated way, or a combination of dedicated direct readout stations.

2.8.1.2
Members requiring access to data from research and development satellites will need to download these data from the appropriate servers, or install a relevant re-broadcast service providing the required information, or install an appropriate direct broadcast user station, if the R&D satellite has such direct broadcast capability.

2.8.1.3
Data-collection platforms: In order to extend the GOS by the use of the data-collection and relay capability of the environmental observation satellites, Members should establish fixed or moving DCP systems, in particular to cover data-sparse areas.

2.8.2
Education and Training 

2.8.2.1
Centres of Excellence

Support should be provided to education and training of instructors in the use of satellite data and capabilities e.g. at specialized Regional Meteorological Training Centres (RMTCs) or other training institutes designated as Centres of Excellence (CoE) in satellite meteorology, in order to build up expertise and facilities at a number of regional growth points. 

2.8.2.2
Training strategy

Individual environmental satellite operators should focus their assistance, to the extent possible, on one or more of these CoEs within their service areas and contribute to the Virtual Laboratory (VLab) for Training and Education in Satellite Meteorology. The aim of the Education and Training strategy implemented through the VLab is to systematically improve the use of satellite data for meteorology, operational hydrology, and climate applications, with a focus on meeting the needs of developing countries. 

2.8.2.3
User preparation to new systems

For smooth transition to new satellite capabilities, provisions should be made for appropriate preparation of the users through training, guidance to upgrade receiving equipment and processing software, and information and tools to facilitate the development and testing of applications. In addition to working through the VLab, Members should, as appropriate, exploit partnerships with organizations providing education and training in environmental satellite applications, depending on their specific needs.
2.8.3
Engagement between Users and Providers 

To achieve the most effective utilisation of satellite data, the close engagement between users and providers should be pursued particularly at a regional level. To this end, each regional association is encouraged to follow systematic steps to document the regional requirements for satellite data access and exchange.

3 
OBSERVATIONS FROM SPACE

3.1 
Observed variables 

Satellite systems should provide quantitative data and qualitative information enabling, independently, as a constellation, or in conjunction with surface-based observations, the determination of:

(a)
Three-dimension fields of atmospheric temperature and humidity;

(b)
Temperature of sea and land surfaces;

(c)
Wind fields at the ocean surface and aloft;

(d)
Cloud properties (amount, type, top height, top temperature, and water content);

(e)
Radiation balance;

(f)
Precipitation;

(g)
Lightning detection;

(h)
Ozone concentration (Total column and vertical profile);

(i)
Greenhouse gases;

(j)
Aerosol concentration and properties

(k)
Volcanic ash cloud monitoring;

(l)
Vegetation characterization;

(m)
Flood and forest fire monitoring;

(n)
Snow and ice cover;

(o)
Ocean color;

(p)
Wave height, direction and spectra;

(q)
Sea level and surface currents;

(r)
Sea ice monitoring;

(s)
Solar activity;

(t)
Space environment (Electric and magnetic field, particle flows, electron content)

________________
________
Notes: 

1.
Information on the principles of Earth Observation from space and on the different types of space-based instruments can be found in the Guide on Instruments and Methods of Observations, Part IV [being developed].
2.
The WMO Database on Space-based Observing Capabilities provides an indication of the main instruments that are relevant for each specific variable observable from space, as well as the potential performance of each instrument technique for the relevant variables. [To be released in September 2012]
DRAFT REcommendation 4.2/3 (CBS-15) – 
Actions Towards Avoiding Essential Gaps in Space-based Observation

The Commission for Basic Systems,

Noting:

The crucial importance of space-based observations, which provide the far major part of input data to NWP and play a unique role for global climate monitoring

Considering that:

(1) 
With the lack of plan for follow-on to the current DMSP programme, a gap is anticipated by 2020 for imagery and sounding missions on the early morning orbit,
(2) 
The requirement for hyperspectral infrared sounding from geostationary orbit will not be accommodated on all geostationary positions in the coming decade according to current plans, but that the possibility to implement such capability through alternative ways, including through free flyers, can be explored,
(3) 
There is no path towards an operational follow-on of the planned Global Precipitation Measurement (GPM) precipitation radar mission, which is expected to play an important role for global climate monitoring, operational hydrology and tropical cyclone monitoring, building on the TRMM mission successfully operated over 14 years,
(4) 
The long-term continuity of upward radiation measurements at the top of atmosphere is not planned on the afternoon orbit after the first JPSS mission,
(5) 
There is no long-term plan for limb sounders to monitor stratospheric ozone and greenhouse gases. 

Urges Members to take initiatives and develop plans to fill such gaps,
Recommends that the CGMS continues to monitor the plans with the support of the CBS/ET-SAT and coordinate efforts towards a comprehensive, robust and optimized space-based observing system.

_______________

DRAFT RECOMMENDATION 4.2/4 (CBS-15) – 
PROCEDURE FOR DOCUMENTING REGIONAL REQUIREMENTS FOR SATELLITE DATA ACCESS AND EXCHANGE
The Commission for Basic Systems,

Noting:
(1)
The challenges of access to satellite data in light of the dramatic expected increase in the volume of satellite data and products available over the next 5-10 years, while user surveys show that actual access often remains well below expectations,

(2)
The regional diversity of needs and capabilities of the various types of users, requiring different data access solutions (e.g., high-speed vs. low-rate),

(3)
The recommendation by Cg-XVI that CBS consider among its priorities “to organize the formulation of data requirements and the dialogue between data users and providers.”

(4)
The conclusions of CBS Ext. (2010) which stated that “considering the positive outcome of the RAs III/IV Satellite Data Requirements workshop, the Commission encouraged a similar approach in other Regions where satellite data access is a limiting factor” (4.2.25, Abridged Final Report, General Summary),

(5)
The value of maintaining a documented set of requirements for access to and exchange of data from existing satellites on the basis of WMO Regions, 
Considering:
(1) 
The Satellite Data Requirements Task Team established in Region III and IV with key support by NOAA and INPE to define and document satellite data requirements, has been successful in strengthening the partnership between data user and providers in these Regions,

(2)
The RA I Dissemination Expert Group established by WMO and EUMETSAT, building on the EUMETSAT Africa User Forum, has proven to be an efficient mechanism to advise EUMETSAT on how to adjust the dissemination contents of EUMETCast to best meet the needs of RA I users,

(3)
The RA II Pilot Project on the development of support for NMHSs in the areas of satellite data, products and training has identified the need to review the priority requirements for data and products best responding to regional users needs,

(4) 
Existing fora to define requirements for access and exchange of satellite data, such as the Asia-Pacific Satellite Data Exchange and Utilisation (APSDEU) and the North America Europe Data Exchange (NAEDEX) meetings, specifically addressing NWP data requirements,

(4)
That a common approach to defining such requirements would facilitate their consideration in the context of the Integrated Global Data Dissemination Strategy (IGDDS), as part of the WIS,

(5)
This Procedure could serve as a model for establishing regional requirements for other types of data within the WIGOS,

Recommends that the Procedure for Documenting Regional Requirements (see Annex to this Recommendation) for Satellite Data Access and Exchange be adopted as a guidance in all Regions,

Requests that the Secretary-General inform all Presidents of Regional Association of the Procedure, with an encouragement to implement it through regional task teams, in coordination with the Space Programme, and including an indication for the possibility for potential support;

Inform all CGMS Members of the Procedure, encouraging its use at the regional level, including the solicitation for support to regional task teams.

_______________

Annex to draft Recommendation 4.2/4 (CBS-15)

PROCEDURE FOR DOCUMENTING REGIONAL REQUIREMENTS FOR SATELLITE DATA ACCESS AND EXCHANGE

Preamble

The development of a set of requirements for satellite data access and exchange in each of the WMO Regions requires interactions between data providers, product producers, the data users in interaction with the stakeholders and end users. This can best be accomplished if the process is coordinated within the WMO framework and clear guidelines are defined, based on experiences and lessons learnt from pilot initiatives. 
The present procedure is proposed to be followed to develop a set of satellite data requirements that reflects the needs of a Region in the areas of interest of WMO Programmes and co-sponsored Programmes
. 
The needs depend on the climatological context and the regional socio-economic priorities. The feasibility of the requirements also depends on the available data and information sources, the telecommunication infrastructure and the capabilities of the NMHS itself, which include subject matter expertise, tools, and software. Therefore the requirements should best be formulated at the regional level. The requirements should also be regularly reviewed to adapt to evolving needs and capabilities.
Scope

1.
The primary scope of this procedure is to identify and document the needs of a Region in the areas of interest of WMO Programmes and co-sponsored Programmes for access and exchange of satellite observation data and derived products. The needs of a Region represent the collective needs of WMO Members in order to fulfill their national or international role in support of protection of life and property and other socio-economic benefits. 
2.
Depending on the other mechanisms existing in each specific region, a later update of the data requirements could encompass the expression of non-satellite data requirements – e.g. surface-based observations or model outputs. The additional complexities of non-satellite data requirements and applications, providers and dissemination pathways are not considered in this first version of the Procedure. However, in the long run, such a comprehensive approach should be encouraged.
3.
This process should consider both operational and non-operational satellite data, taking advantage of research and demonstration satellite missions. 
Establishment of a Regional Task Team for Satellite Data Access and Exchange Requirements 
4.
A Regional Task Team for Satellite Data Access and Exchange Requirements is initiated by the relevant Regional Association President and established within the relevant regional WIGOS working structure under the technical guidance of CBS and supported by the WMO Secretariat.
5.
Members of the Task Team are drawn from those experts nominated as being available for the role by Permanent Representatives. The Task Team lead shall be a space based applications specialist in the region (e.g., member of ET-SUP
, VLab CoE
 representative). As far as practical, the Task Team membership should reflect the sub-regional diversity and the different fields of expertise involved in WMO Programmes and co-sponsored Programmes. The Task Team members should – collectively – strive to represent the interest of the whole Region including WMO Members who have no direct representative in the Task Team.  
6.
Representatives of the main satellite data providers for the Region shall be invited to participate in Task Team activities.
7.
The Task Team shall be supported by the WMO Secretariat (through the Space Programme, the Regional Programme, and other Programmes as appropriate).
8.
Terms of Reference of the Task Team are decided by the Regional Association, based on a common template maintained by the WMO Secretariat. The common template sets the scope, purpose, duration, methodology and reporting scheme of the Task Team. 
Workflow: Tasks to be performed to develop and document an initial set of regional requirements for satellite data access and exchange 

[image: image1.png]1. Establishment of Regional Task Team for Satellite Data Access and
Exchange Requirements (RA)

Membership includes:

- Representative users

- Data providers

Support by WMO Secretariat

1L

2. Collection of needs and requirements for satellite data/products

- Compile inventory of available data/products

- Outcome of user surveys, questionnaires etc.

- Consultation of VLab Centres of Excellence

- Personal experience, expertise, and judgement of Task Team members

J L

3. Assessment and prioritization of requirements

- Impact on applications and social benefits

- Number and representativeness of users

- Status of candidate products

- Quality and suitability of candidate data/products

- L

4. Review and optimization the response to requirements

- Impact on applications and social benefits

- Number and representativeness of users

- Status of candidate products

- Quality and suitability of candidate data/products

J L

5. Reporting on the outcome to CBS, RA, data providers

- Requirements for distribution of existing data

- Requests for modification and distribution of existing data/products
- Recommendations for development of new data/products

- Other recommendations (e.g., training, tools, equipment)

- Proposals for continuous (rolling) review of data requirements





Task Team Activities

9.
The Task Team identifies the data already available through the existing services (GTS, Internet, bilateral FTP transmission, Direct Readout, multi-mission broadcast services such as GEONETCast, etc.). Data and products shall be classified by categories of variables and derived products.
10.
The Task Team, with help of WMO Secretariat and data providers, gathers information on existing products and related inventories, as for example the WMO Product Access Guide and space agencies’ product catalogues.

11.
The Task team reviews the potential sources of regional needs for satellite data access including: the regional WMO Integrated Global Observing System (WIGOS) Implementation Plan; the outcome of WMO surveys on availability and use of satellite data; input from regional Centres of Excellence; personal experience, expertise and judgment of the Task Team Members and other available documents such as the Earth Observation priorities identified by the Group on Earth Observation (GEO) for the various Societal Benefit Areas (SBA) and community-based requirements documented in GCOS and IGOS theme reports.

12.
The Task Team undertakes further information gathering, such as surveys, as required to ensure that views of WMO Members in the Region are adequately represented.

13.
The Task Team analyzes the requirements for each relevant category of product, and identifies which requirements are not adequately met by existing services. The unmet requirements are prioritized, taking into account:

-
The applications supported and their impact;
-
The number and representativeness of the users;
-
The status of the required data or products;
-
The quality and suitability of the required data or products.

14.
The WMO Secretariat convenes a workshop, in the Region, with the Task Team and, as required, other data providers, and specialists in the use of satellite data. In this workshop with users and providers, the prioritized list of unmet requirements is reviewed in order to define the optimal response, taking into account the technical options and capabilities available for data distribution, and the capacity of users.
15.
In conclusion the Task Team formulates recommendations pertaining to:
-
Existing data/products (with detailed references) to be included in existing distribution services (e.g., new product on DVB-S service) or moving a product from one service to another (e.g., Internet product to be put in LRIT) or assigning lower priority to an existing product (or removing it if obsolete);

-
Amendments of existing products or development of new products;

-
Evolution (upgrade, or consolidating) of data dissemination means, or other (e.g. training, tools, user equipment);

-
Short-term action plan to implement these recommendations.

16.
Based on this agreed set of requirements, data providers will strive to accommodate these in their operational dissemination procedure. This phase requires active collaboration between the users and data providers in order to test the operational procedures to deliver and use the data/products.
17.
The short-term implementation actions are undertaken by the Task Team, calling on additional experts if necessary. The requirements list is updated accordingly.
18.
In addition to these tasks, the Task Team is invited to provide feedback to WMO on the global observational requirements registered in the WMO Rolling Review of Requirements database.
19.
The Task Team prepares a final report including the latest status of requirements, the status of implementation actions, and a proposal for the regular review of the requirements in the longer term. The final report is provided to the relevant Regional Association bodies and to WMO CBS.
20.
The Task Team is then disbanded by the Regional Association.

Practical guidelines

21.
WMO Secretariat provides one template for two purposes: identifying existing satellite data and products available from satellite operators, and identifying user requirements for such data and products. The template can include for instance: Product Name, Provider, Data characteristics (e.g., spatial resolution, accuracy, spectral range, length of record), Format, Geographical area, Frequency, Format expected in the Future, Final Size  (compressed), Basic Application, Priority, Timeliness (min), Required data rate (kb/s). 
22.
The Task Team leader supports the communication within the team and organizes its work. The Task Team shall use appropriate tools to support collaborative work (web page, Google doc, teleconferences or web meetings) and maintain version control of the data requirements document to facilitate consultation and feedback from the regional user community. 
23.
In terms of its schedule, the Task Team aims to:
-
Within 6 months after its establishment, complete a first draft version of the regional satellite data requirements; 
-
Within 2 months thereafter, hold the review workshop; 
-
Within 3 months thereafter, finalize the first version of the Regional Satellite Data Requirements based on consensus among all the Task Team members (both users and providers);
-
Complete its Task within 12 months in total.
Maintain the Regional Requirements for Satellite Data Access and Exchange

24.
Once the Regional Requirements for Satellite Data Access and Exchange have been established, they need to be maintained on a routine, regular, long-term basis by an appropriate Regional mechanism. This could for example be a standing Regional Requirements Coordination Group linked to the relevant regional WIGOS working structure. It is up to the WMO Regional Association to decide upon such a mechanism.
_____________
DRAFT RECOMMENDATION 4.2/5 (CBS-15) – 
the Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP)

The Commission for Basic Systems,

Noting:

(1)
The Vision for the Global Observing System (GOS) in 2025 approved by Resolution 6 (EC-61);

(2)
Resolution 3 (Cg-XVI) – Global Observing System;

(3)
Resolution 10 (Cg-XVI) – Global Atmosphere Watch;

(4)
Resolution 14 (Cg-XVI) – World Hydrological Cycle Observing System;

(5)
Resolution 29 (Cg-XVI) – Global Climate Observing System;

(6)
Resolution 48 (Cg-XVI) – Implementation of the Global Framework for Climate Services;

(7)
Resolution 50 (Cg-XVI) – Implementation of the WMO Integrated Global Observing System (WIGOS);

(8)
Resolution 55 (Cg-XVI) – Antarctic Observing Network;

(9)
Resolution 60 (Cg-XVI) – Global Cryosphere Watch;

(10)
The Final Report of the Seventh Session of the CBS Implementation/Coordination Team on Integrated Observing Systems (ICT-IOS) based on recommendations from the CBS Expert Team on the Evolution of Global Observing Systems,

(11)
Resolution 4.4/1 (EC-64) – WIGOS Framework Implementation Plan

Considering:

(1)
The need for surface and space-based observations to address the requirements of WMO application areas;

(2)
The need to consider WIGOS and GFCS requirements and implementation aspects regarding the evolution of global observing systems, WMO priorities, and cost-effectiveness of observing systems;

(3)
The need to provide Members with clear and focused guidelines and recommended actions in order to stimulate cost-effective evolution of the observing systems to address in an integrated way the requirements of WMO programmes and co-sponsored programmes; 

Recognizing:

(1)
The importance of global observing systems to address all the requirements of WMO application areas;

(2)
The quantitative observational user requirements documented in the WMO Database;

(3)
The critical review performed by experts in each WMO application area, and the identified observational gaps as documented in Statements of Guidance of those application areas;

(4)
The wide CBS lead consultation process with the Technical Commissions, Regional Associations, Programmes, co-sponsored Programmes, and relevant experts leading to the drafting and review of the draft Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) based on the Statements of Guidance, WMO priorities, and cost-effectiveness;

Recommends that:

(1)
The Implementation Plan for the Evolution of Global Observing Systems (EGOS-IP) provided in the Annex to this Recommendation be adopted;

(2)
Members, in collaboration with partner organizations, and identified agents in the EGOS-IP, address the actions listed in the EGOS-IP;

(3)
Members continue to nominate National Focal Points tasked to monitor the implementation of the EGOS-IP nationally, report on implementation issues, and provide feedback to the CBS through the Secretariat;

(4)
The Technical Commissions, and Regional Associations take the EGOS-IP into account in their work programmes, and promote its effective implementation;

Requests that the Secretary-General to bring the EGOS-IP to the attention of Members and identified agents.

_______________

Annex to draft Recommendation No. 4.2/5 (CBS-15)

Implementation Plan for the Evolution of Global Observing Systems

[Implementation Plan for the Evolution of Global Observing Systems is provided 
in CBS-15/Doc.4.2(1) Add 1.]
_______________

DRAFT RECOMMENDATION 4.2/6 (CBS-15) – 
RADIO FREQUENCIES FOR METEOROLOGICAL AND RELATED 
ENVIRONMENTAL ACTIVITIES

THE COMMISSION FOR BASIC SYSTEMS,

Noting:

 

(1)
Resolution 4 (Cg-XV) – Radio frequencies for meteorological and related environmental activities,

(2)
Resolution 11 (EC-64) – Radio frequencies for meteorological and related environmental activities

 

Considering that:

 

(1)
Radio frequency coordination is an essential cross cutting function of all WMO observing systems.

(2)
The ITU World Radiocommunication Conference 2015 (WRC-15) will address many issues that on one hand provide opportunities for the further development of meteorological systems AND on the other hand could affect the long term sustainability of essential observing systems that underlie WMO Members core activities and new initiatives such as the GFCS

(3)
The significant success at WRC-12 was achieved due to active participation of Members’ representatives from all Regions and concerned international organizations, and long-term preparation.
 

Recommends that:

 

(1)
All WMO Programmes and Technical Commissions should be aware of the important role of radio frequency coordination and its participation in activities of the SG-RFC as well as global, regional and national spectrum management processes;

(2)
All Members be aware of radio frequency coordination and support the participation of relevant experts in activities of the SG-RFC as well as in world-wide, regional and national spectrum management processes;

(3)
Members should endeavor to have experts on meteorological observations and systems to participate in national delegations to regional and global ITU-R meetings, in particular those related to the World Radiocommunication Conferences. 

Requests that the Secretary-General to continue to place a high priority on supporting radiofrequency coordination activities, including proactively increasing the awareness of Members and partner organizations on the important role of CBS in this area and to encourage Members to support this activity.

__________
















� 	In MS Word 2003 or 2007, go to “View” > “Document Map”, or click on the “DocMap” button on the WMO Toolbar.


In MS Word 2010, go to “View” > “Navigation Pane”.


On a Mac, go to “View” > “Navigation Pane”, select “Document Map” in the drop-down list on the left.


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


�	Formerly referred to as “Advanced dissemination methods” (ADM), this technique generally uses Digital Video Broadcast (DVB) standard or its evolution.


�	 For example, the Global Climate Observing System, the World Climate Research Programme, the Global Ocean Observing System, the Intergovernmental Panel on Climate Change


�	Expert Team on Satellite Utilization and Products, governed by the WMO Commission for Basic Systems Implementation/Coordination Team on the Integrated Observing System


�	Centre of Excellence for Education and Training in the WMO-CGMS Virtual Laboratory for Education and Training in Satellite Meteorology (VLab)





