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	SUMMARY AND PURPOSE OF DOCUMENT

This document provides a report of the work of the Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS), as detailed in the June 2010 session of this Expert Team.



ACTION PROPOSED


The ICT is invited to take the contents of this report into consideration during its deliberations.

Appendix:  Proposed Work Plan for ET-AWS 2010-2012
______________

REPORT OF ET-AWS
1.
Introduction 
1.1
Since CBS-XIV in March/April 2009, the Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS) held its sixth meeting in Geneva, Switzerland from 22 to 25 June 2010. The report is in draft form. The final report on the meeting will be shortly available at: http://www.wmo.int/pages/prog/www/OSY/Reports/ET-AWS-6_Geneva_2010.pdf.
1.2
Following CBS-XIV, the name of the Expert Team was changed to ET on Requirements and Implementation of AWS Platforms to incorporate implementation activities related to surface observation networks. CBS-XIV accepted the recommendation to adopt the revised Functional Specification for Automatic Weather Stations, and to adopt the basic set of variables reported by a standard AWS. CBS-XIV requested the development of BUFR descriptors for all the variables listed in the functional specification. ET-AWS was also requested to continue the development of the AWS metadata catalogues.
2.
Achievements (in relation to Terms of Reference (ToR))

2.1 The achievements of ET-AWS in relation to the ToR are as follows:

(a)
Address the evolution of the AWS observing network;

· Draft Guidelines that were developed by CIMO ET on Surface Technology and Measurement Techniques, building on the experience of UK Met and including the findings of the ET-AWS-5 meeting on this issue have been prepared. The guidelines and procedures for transition from manual to automatic weather stations apply well to the necessary ongoing change processes for any network of weather stations, noting that the transition is a complex process that requires a well defined plan for the change, covering the technology, changes in staff skills, changes in management processes, including the planned integration in the existing networks, the overall life cycle cost (initial and running).
(b)
Address requirements for integration, interoperability, standardization and homogeneity of the WIGOS concept;

· The exploratory proposal by ET-AWS concerning the potential of surface-based sensors to be used for validation or integration with satellite observations was considered by ET-SAT and ET-SUP. Further work on this proposal is ongoing.
· The ET was asked to examine the development of catalogues for instrument metadata in response of the provisions of the Guide on GOS, WMO-488, Part III, Appendix III.3. Overall, the assessment has found that the BUFR descriptors for air temperature, atmospheric pressure, dew point, and wind are representing sensors in use for upper air measurements. There are no descriptors for the same parameters for sensors used in other in-situ systems. Proposals for suitable instrument metadata were prepared.

· ET-AWS recalled that a proposal for Siting classification of surface observing stations, initially developed by Météo-France, was discussed by the ET-AWS-5 (May 2008) and by the CIMO ET-ST&MT (September 2008). The ET-AWS agreed on the importance of such classification for WIGOS as it would allow documenting the representativeness of different stations of different networks, thus allowing assessing their suitability for different applications. ET-AWS agreed on the approval process of this Classification and had proposed that CIMO considers it at CIMO-XV (September 2010) for inclusion in the CIMO Guide.
(c)
Monitor advances in AWS technology;

· ET-AWS discussed several aspects related to the configuration, operation, and maintenance of AWSs in various climatic and environmental conditions. The issues discussed were put into a context with the transition from manual to automatic observations and advancements in technology for AWSs.
· ET-AWS decided to develop a framework to document the challenges and solutions experienced by AWS member countries in operating AWS networks in extreme climate conditions (e.g. polar, tropical, desert, mountain) and specific issues related to sub-system components such as communications, logging, maintenance and sensors.
· Advances in AWS technology are most evident at the low end of the technology spectrum. Some instrument manufacturers have very compact systems of limited functionalities which are becoming widely deployed potentially affecting observing networks’ capabilities. Integration of their data is now happening within the meteorological services. It is important that full transparency and quality control of AWSs is provided before the instruments and systems can be recommended for use in WMO networks, and that AWS should comply with the WMO guidelines.

(d)
Develop draft recommendation for updating of the Manual and the Guide on the GOS in the context of WIGOS concept;

· ET-AWS worked closely with representatives of CBS IPET-DRC to resolve BUFR codes for many of the variables listed in the Functional Specifications of AWS. Most of the variables had been addressed, but a small number of the parameters proposed by various Commissions require further refinement and consultation before they can be submitted to IPET-DRC.
· Following the requirements of the ET AWS, endorsed by CBS-XIII, the IPET DRC developed templates for representation of the AWS data, (one-hour period with national and WMO station identification; n-minute period; representation of nominal values; and SYNOP data.
(e)
Provide advice to ET-EGOS and OPAG-IOS on surface in situ contributions to the GOS to address the identified requirements and overcome known deficiencies and gaps;

· In considering the AWS Functional Specifications (FS), the ET-AWS noted the lack of clear definition and the absence of a well defined range and reporting resolution of some variables, including "freshwater salinity", "freshwater conductivity", "(net) heat flux" and “Slant Path Visual Range (SVR)" and agreed on a need to review these requirements. On advice from JCOMM the meeting proposed to replace the terms “sea salinity” and “conductivity” with “water practical salinity” and “water conductivity”, and to keep the respective resolutions and ranges as originally proposed, as those are suitable also for freshwater and seawater. SVR was removed from the list as there was no formal ICAO requirement.
· ET-AWS agreed that FS should be continuously maintained and reviewed. Therefore, two tasks are imminent: (a) To review the name of variables reported in the table of the Functional Specification with respect to WMO standard documents so that the meaning will be clear and no confusion will be encountered, and (b) To provide more precise and validated requirements for measurement ranges and associated resolutions
(f)
Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept;

· In terms of the WIGOS concept, it was agreed that whilst AWS is only a small component in the much larger overall observational systems, the ET-AWS has an important role to play by providing the guidance material concerning standards to assist in the WIGOS implementation. 
· Specific attention was paid to the WIGOS standardization areas, namely to the first area, dealing with standardization of instruments and methods of observation, as well as to the third one, QMF that are closely related to the work of the ET-AWS. 

· The Moroccan WIGOS Demonstration Project has two components; the first involves improving of the infrastructure, strengthening of capacities of the Moroccan Regional Instrumentation Centre (RIC) and improving the technical procedures to accomplish traceability to recognized international standards. The second part being the establishment of metadata catalogues of station data and instrument data of the entire Moroccan Meteorological surface observing network. This WIGOS demonstration project will be completed in 2011.
3.
Issues

3.1
The term Automatic Weather Station was interpreted by some as limited to the application of “weather”. ET-AWS want to restate the position made by CBS-XIV that AWS was a generic term in the broadest sense relating to, inter alia, meteorological, climatological, marine, oceanographic applications, and was in a general sense an automated “data collection platform, which in some cases, included a manual Observer interface.
3.2
ET-AWS agreed that AWS Functional Specifications should be continuously maintained and reviewed. Therefore, two tasks are imminent: (a) To review the name of variables reported in the table of the Functional Specification with respect to WMO standard documents so that the meaning will be clear and no confusion will be encountered, and (b) To provide more precise and validated requirements for measurement ranges and associated resolutions.
3.3
To improve the process of maintaining and updating Functional Specifications, ET-AWS agreed that proposed variables should have a “mentor” on a semi-permanent basis. These mentors will be responsible to keep a certain category of variables up-to-date. For this practice, he or she will maintain a communication link between the ET-AWS and the different application areas as mentioned in the RRR process, which covers all WMO scientific, technical and co-sponsored programmes. ET-AWS requested the Secretariat to communicate this request to the Presidents of technical commissions. ET agreed to seek guidance from ICT-IOS-6

3.4
ET-AWS noted the recommendation from the JCOMM Pilot Project for WIGOS to work towards establishing an international forum of users of satellite data telecommunication systems. Such a forum – organized with partner International Organizations such as IOC – would build on existing JCOMM mechanisms such as the Argos Joint Tariff Agreement (JTA), and would provide for a mechanism for addressing tariff negotiations, user requirements in terms of data collection and location. ET-AWS also recognized that there would be benefit in having a strong user base covering multiple applications to address system deficiencies, negotiate tariff and potential improvements of the rendered services with the operators of satellite data telecommunication systems. ET-AWS agreed with the proposed approach, and recommended to add this issue as an identified current gap in the “Advances in AWS Technology” document.
3.5
ET-AWS noted that with the automation of visual (manual) observations there is a tendency that incorrect reports of present weather occur. A way to mitigate this effect is to deliver an uncertainty parameter, if it is possible to calculate one within the observing system. ET-AWS agreed that these "guidelines" should be expanded by seeking additional input from ET-AWS members as well as other expert teams, such as CIMO ET-ST&MT. This should be completed towards the end of September 2010 with the aim of finalizing the "guidelines” by the end of 2010. The "guidelines" should then be published as a joint IMO and CBS technical report.
3.6
In terms of Advances in AWS technology, these are most evident at the low end of the technology spectrum. Most manufacturers now have a low cost compact weather station. Some instrument manufacturers have very compact systems of limited functionalities which are becoming widely deployed potentially affecting observing networks’ capabilities. Integration of their data is now happening within some meteorological services. It is important that full transparency and quality control of AWSs is provided before the instruments and systems can be recommended for use in WMO networks, and that AWS should comply with the WMO guidelines.

3.7
The following identified gaps require further attention of the ET-AWS:

· The assessment of uncertainty at AWS system level.

· The low cost, compact weather stations are becoming more widely used and available from a network perspective;
· The potential of using video imaging devices to detect subjective observations
· The opportunity of integrating remote area measurements within the AWS algorithms, e.g. lightning, radar data.

· Definition of guidelines for interoperability of sensors across AWS platforms.

· Addressing evolving network requirements (e.g. tiered systems), from an AWS configuration perspective.

· Document standard AWS processing algorithms that could be implemented by integrators, to ensure consistency of data across platforms.

· Communication platforms, especially satellite communication.
4.
Recommendations to OPAG-IOS

4.1
RECOMMENDATION

Considering:

(i) the lack of clear consultation in the existing process of updating the variables in the AWS Functional Specifications; and

(ii) the lack of an identified sponsor for certain variables;
The expert team recommended that:

(a) variables in the Functional Requirements list should have a “mentor” on a semi-permanent basis. These mentors will be responsible to keep a certain category of variables up-to-date and maintain a communication link between the ET-AWS and the different application areas as mentioned in the RRR process, which covers all WMO scientific, technical and co-sponsored programmes. 

(b) that guidance from ICT-IOS-6 be sought to communicate this request to the Presidents of technical commissions.
4.2 RECOMMENDATION
Considering:

(i) Satellite communications for the delivery of surface reports is a significant factor for AWS in remote areas; and

(ii) that JCOMM already has a forum to agree on Tariffs with some satellite communications providers;
The expert team recommended that:

(a) ICT-IOS consider a strategy which would include a user base covering a wide range of applications to address system deficiencies, negotiate tariff and potential improvements of the rendered services with the operators of satellite data telecommunication systems;

(b) partner Organizations, such as FAO and IOC be included with the view to make a proposal at the CBS meeting in 2010. 
4.3
RECOMMENDATION

Considering:

(i) ET-AWS recommended that the Guidelines for a transition from manual to automated observations should be finalizing by the end of 2010;

(ii) that many countries are investing in increased number of automated or partly automated observing stations;

The expert team recommended that:

(a) a joint IMO and CBS technical report be published containing the guidelines for transitioning from manual to automated observations.
4.4
RECOMMENDATION

Considering:

(i)  the importance of the Siting Classification of surface observing stations;

(ii) that it was discussed by the ET-AWS-5 (May 2008) and by the CIMO ET-ST&MT (September 2008);

(iii) the WIGOS Pilot Project Ad-hoc Working Group on met in October 2009, to finalize draft guidelines on the Siting Classification

The expert team recommended that:

(a) the siting classification be included  in the CIMO guide;

(b) guidelines would be needed for the implementation of this Classification in a form of a Technical report, templates and tables and dedicated training courses for network managers;

(c). It was also recommended that this Classification to WIGOS be promoted as a common WMO and ISO standard.

4.5 RECOMMENDATION
Considering:

(i) Rolling Review of Requirements (RRR) related databases as regards GCOS application area;

(ii) the definition of accuracy used by CBS ET-EGOS was different to that expressed in the CIMO guide;
The expert team recommended that:

(a) ET-AWS bring this issue to the attention of ET-EGOS through the ICT-IOS-6.
4.6
RECOMMENDATION

Considering:

(i) WMO Publication No.9 Volume A;

(ii) the capacity in BUFR to exchange messages with national station identifiers;
The expert team recommended that:

(a) that guidelines should be developed for Members on the use of National Station Identifiers and this task should be included in the ET-AWS Work Plan.

(b) WMO Publication No. 9, Volume A be adapted to include National Station Identifiers.
5.
Work plan

A draft Work Plan for ET-AWS for 2010-2012 is attached.
	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

	1
	To contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS
	Address relevant items of WIGOS Implementation Activities agreed by EC-WG/WIGOS-WIS-2
	ET-AWS-7 Mtg
	MONNIK, Karl

MERROUCHI Rabia
	On-going
	Focus on the 3 areas of standardization

· Instruments and methods of observations

· WIS information exchange and discovery

· End-product quality assurance

	2
	Develop and maintain the requirements and specifications for automated observations networks in collaboration with ET-EGOS and application areas
	Monitor and update AWS Functional Specifications (FS) for all WMO-related Programmes

Update on request the list of basic set of variables to be reported by a standard AWS for multiple users
	ET-AWS-7
	MERROUCHI, Rabia

VAN DER MEULEN Jitze
	
	Refer to Annex III.1 of Guide on GOS.
- Request review of relevant parts by other TCs, program areas

- Prepare final draft of FS for next meeting

Review Annex III.2 of Guide on GOS before ET-AWS-7 and propose updates if necessary

	3
	Develop the requirements and standards for a basic, robust AWS suitable for less developed, remote and extreme climate conditions, taking advantage of advances in technology
	Prepare recommendations for addressing challenges facing the operation of AWS Networks.

Report on advances in AWS technology

Review challenges, solutions and advances in liaison with HMEI
	ET-AWS-7
	NITU Rodica SEVAKULA Krishnaiah

ZHAO Zhiqiang


	
	Collect information and report on the challenges and solutions concerning the configuration, operation and maintenance of AWSs in remote and extreme climate conditions, and in terms of sub-system components based on experience of Members.

Monitor advances in AWS technology and networks and report in terms of sub-system components.

Request HMEI to review and advise of developments which can address the challenges facing member countries.

	4
	Develop requirements for the integration between AWS and space-based observations
	Identify list of AWS geophysical parameters suitable for validation or integration with satellite observations

Develop a proposal for a pilot inter-comparison.
	ET-AWS-7
	MONNIK, Karl (VAN DER MEULEN Jitze)
	
	

	5
	Develop the requirements for automated observations to address the deficiencies of AWS following the migration from manual observations
	Collaborate with CIMO ET-ST&MT to publish guidelines and procedures to assist in the transition from manual to automatic surface observing stations

Prepare a gap analysis for automated observations following the transition from manual observations. Review with subject area specialists including JCOMM, CAgM, CHy, CCl and GCOS
	Dec. 2010

ET-AWS-7
	MOLYNEUX Mike

TUTEN, Ozden
	
	Include info on new sensor and measurement technologies which can contribute to reducing the gaps.

Identify the priority manual observations and justification for the priorities.

	7
	Develop AWS metadata catalogues for real-time exchange through WIS
	Prepare requirements for AWS metadata for WIS based on BUFR descriptors

Liaise with IPET-DRC to implement the metadata in BUFR tables 
	
	NITU, Rodica

CERVENA Eva

MONNIK Karl
	
	Focus on real-time delivery of metadata as listed in Annex III.3 of Guide on GOS (p.1-2)

	8
	Develop guidelines for the siting classification of surface observing stations
	In coordination with CIMO and other relevant TCs, finalize the guideline materials for Members
	
	LEROY, Michel
	Done
	Awaiting formal approval by CIMO

Once approved, training material for the siting classification will need to be developed.

	9
	Review BUFR descriptors related to AWS measurements according to requirements
	Review BUFR descriptors and propose new ones as needed.  Coordinate implementation with IPET-DRC of BUFR template for SYNOP/AWS reporting.

Validate BUFR templates for AWS data from n-minute period and for representation of nominal values.
Develop guidelines for the use of National Station Identifiers for member countries.
	ET-AWS-7
	LEROY, Michel

CERVENA Eva
	
	

	10
	Monitor advances in AWS technology and develop guidance for integration into AWS networks
	Review progress and advances in AWS technologies

Develop guidance to deal with integration of third party AWS networks
	ET-AWS-7
	NITU, Rodica

SABATINI Francesco

ZHAO Zhiqiang


	
	


