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	Summary and purpose of document
This document provides the report from the Ad-hoc Committee for International Pyrheliometer Comparison that was established following the request of CIMO-MG-8 (8 Sept. 2010) to overview the conduction of the Eleventh International Pyrheliometer Intercomparison held in Davos, Switzerland, from 27 September to 15 October 2010. The document inculdes recommendations that the Management Group will be invited to review



Action proposed

The meeting is invited to review the report and the recommendations included in it and decide on any follow-up action to take. In particular, the meeting is invited to review the matter of Regional Pyrheliometer Comparisons (RPCs) and determine whether a specific task team should be established to review the concept of RPCs and provide clear guidance on their conduction.

________________
Appendix:
Report of the Ad-hoc Committee for International Pyrheliometer Intercomparison
Report of the Ad Hoc Committee for International Pyrheliometer Comparison XI

The Ad Hoc Committee (AHC) for IPC-X was created on 28 September 2010 under the terms of reference given in Appendix A and the membership as at Appendix B.

The AHC met at various times during the IPC-XI to monitor progress and make recommendations to the Commission fro Instruments and Methods of Observation (CIMO) and PMOD/WRC for IPC-XI and future comparisons.

At the first meeting, based on feedback from the Director of the IPC-XI, Dr Finsterle, it was clear that the World Radiometric Reference (WRR)  World Standard Group (WSG) had been well maintained over the period 2005-2010, and PMOD had acted positively on all the recommendations (see attachment C) of the 2005 Ad Hoc Committee.

The Director of IPC-XI provided the AHC with an excellent summary of the status of the WSG instruments and the effective investigation of PMO-2 and replacement of the PMOD WSG data acquisition system during 2005 to 2010. However, in the same period there were issues with the stability of the HF18748 which had shown significant variability, but prior to the IPC-XI the stability had returned to values normally associated with the instrument. The Director of the IPC-XI indicated a desire to investigate HF18748 post-IPC-XI.

Recommendation 1: That if the results from IPC-XI verify that the variability in sensitivity of HF18748 is significant, PMOD investigate the electronics and support structures as soon as possible after IPC-XI so that any refurbishment can be completed and its impact determined.

The AHC also examined the results provided by the Director of the IPC of candidate instruments for addition to WSG. No candidate had the necessary traceability to examine its long term performance and suitability to be part of the WSG, hence no instruments were recommended for addition to the WSG. The AHC noted that there were 2 candidates that could be considered at IPC-XII namely the cryogenic radiometer and AHF32455.

The AHC at its first meeting examined the data selection criteria (see appendix D) proposed at IPC-X for the evaluation of the final coefficients for IPC-XI. With a modification of criterion 1 to assist in interpretation, the AHC felt that the criteria were useful guidelines for IPC-XI and should be used in the evaluation of IPC-XI. As for IPC-X, at the conclusion of IPC-XI there were a large number of available series and days of data, indicating that the final evaluations would be based on a statistically significant number of comparison points, and of very good quality for all instruments that participated for the entire comparison.

Recommendation 2: The data selection criteria as documented in the final report of IPC-X be accepted for generation of the IPC-XI coefficients but with clarification of criterion 1.

The AHC noted with concern that only a single regional pyrheliometer comparison occurred between IPC-X and IPC-XI. 

Given that the preliminary analyses of the relationship to PMO2 was available immediately after the end of a day’s measurement session, after the first week the IPC XI Director and the AHC reviewed the performance of all participating instruments to note any anomalies.  As a result of this process a small number of pyrheliometers’ measurements were flagged as having potential problems, and the PMOD staff then assisted the instrument operators to resolve any issues or replace faulty data acquisition systems.  This review process was very successful and continued on a daily basis by PMOD, and as a result it is likely that every instrument participating in IPC XI will have a good reference to the WRR.  The AHC expressed its great appreciation to the IPC XI Director and PMOD staff for the way in which they performed the monitoring and rectification of faults.

Recommendation 3: At subsequent IPCs at the end of each daily session a post data review take place for each instrument to identify potential issues with the instrument, data acquisition or operation.

The AHC was unanimous in the view that providing traceability of reference pyrheliometers to the WRR using regional and national absolute radiometers is a vital role of Regional Radiation Centres (RRC), National Radiation Centres (NRC) and representative organisations. It provides a foundation for traceability of pyrheliometers and pyranometers used in solar energy networks, to ensure coordinated and comparable regional and solar energy measurements.

The AHC noted with concern that only a single regional pyrheliometer comparison occurred between IPC-X and IPC-XI.

Recommendation 4: The CIMO Management Group assist the dissemination of the WRR through RRCs and National Pyrheliometer Comparisons by promoting and advocating participation of relevant meteorological organizations in future comparisons.

The AHC noted with satisfaction that IPC-XI had the highest recorded comparison points for all types of instruments at an IPC, and it is likely that in the post analysis the number of points will exceed the previous highest number of points.

The AHC noted with pleasure the excellent facilities and resources made available to the IPC-XI participants by PMOD and expressed its thanks to Dr Wolfgang Finsterle, the Director of the IPC-XI, the Director of PMOD/WRC, Dr Werner Schmutz and the very professional, attentive, friendly, cooperative and helpful staff at PMOD for making the comparison run so smoothly. 

Appendix A

Terms of reference for the ad-hoc committee at IPC-XI

Following the usual procedure at previous IPCs, that are based on the CIMO-XII Management Group  criteria, an ad-hoc working group has been set up at IPC-XI.

The ad-hoc working group meets during the comparisons as often as necessary to evaluate the performance of the World Radiometric Reference (WRR) and recommend the updating of the calibration factors of the participating instruments. The group approves the procedure to compute the new WRR factors of the WSG as well as the calibration factors of the participating instruments. In addition, the group discusses and recommends the future of IPCs and RPCs.

Dr Isabelle Ruedi, Senior Scientific Officer of WWW Observing System Division, WMO-responsible for the IPC-XI, proposed the following composition for the ad-hoc working group:

Appendix B
Membership of the CIMO Ad Hoc Committee IPC-XI

Meena Lysko
Region I 
South Africa

Muyiolu Salimon Kolawole
Region I
Nigeria
Rajendra Kumar Sharma
Region II
India
Pedro Mostraj
Region III
Chile
Don Nelson
Region IV 
USA
David Halliwell
Region IV
Canada
Bruce W Forgan (Chair)
Region V
Australia
Martin Mair
Region VI
Austria
Thomas Carlund
Region VI
Sweden
Krunoslav Premec
Region VI
Croatia
Wolfgang Finsterle
WRC/PMOD
Switzerland

Ormanda Niebergall (Canada) substituted for David Halliwell at the first meeting of the AHC.

Appendix C
Recommendations of the Ad Hoc Committee for International Pyrheliometer Comparison X
 (and notes on actions)

Recommendation 1: That if the results from IPC-X verify that the upward trend in sensitivity of PMO2 is significant, PMOD investigate the electronics and support structures of PMO2 as soon as possible after IPC-X so that any refurbishment can be completed and its impact determined.

Done. Problems resolved after instrument servicing.

Recommendation 2: The data selection criteria documented in the final report of IPC-IX be accepted for IPC-X with the exception of criteria 3 and 6.

Done.

Recommendation 3: PMOD consider the development of a representative wind monitoring system for IPC-XI.

Done. An anemometer array was set up fro IPC-XI and a wind shelter was set up to the north west of the PMOD facility to reduce wind flow.

Recommendation 4: That the recommendations of the ADC of IPC-IX on the ‘Considerations on the Future of the International Pyrheliometer Comparisons’ be promoted for discussion and resolution at future CIMO and Regional Association meetings.

Done – CIMO through WMO Secretariat.

Recommendation 5: That CIMO determine if the Region III Buenos Aires, Argentina Regional Radiation Centre wishes to continue as a RRC, and if so determine a suitable means to provide the RRC with appropriate traceability to the WSG and the WRR.

Argentina attended IPC-XI.

Recommendation 6: That CIMO determine if the Region I Kinshasa, Zaire Regional Radiation Centre wishes to continue as a RRC, and if so determine a suitable means to provide the RRC with appropriate traceability to the WSG and the WRR.

Still to be done.

Recommendation 7: That CIMO determine if the Region I Tunis, Tunisia Regional Radiation Centre wishes to continue as a RRC, and if so determine a suitable means to provide the RRC with appropriate traceability to the WSG and the WRR.

Still to be done.

Recommendation 8: The dissemination of the WRR through RRCs and National Pyrheliometric Comparisons be revitalized by making efforts to increase the participation of relevant meteorological organizations.

Done – CIMO through WMO Secretariat. circulated the requirements of the revised RRC and NRC

Recommendation 9: The CIMO guidelines and requirements for being a RRC also include information to determine the status of a RRC that does not conform to the traceability requirements.

Not done  but now superceded by the completed action in recommendation 10.

Recommendation 10: The CIMO Guide be edited to include the outcomes of recommendation 9.

Done – CIMO Management Group

Recommendation 11: PMOD prior to IPC-XI should inform all invited participants that they bring their end-to-end monitoring systems that include the instrument and its control box.

Done.

Recommendation 12: The El Salvador NIP be provided with two coefficients from IPC-X; one for prior to 4 Oct and one for post-3 Oct.

Done.

Appendix D
Data Selection Criteria for Final Evaluation

1. Any series or part there-of were the field of view of Angstrom pyrheliometers is obscured by local topographic features (e.g. mountain sides) shall not be considered as valid data.

2. That no measurements be used for Angstrom pyrheliometers if a cloud is within 15 degrees of the sun. No measurements will be used for the absolute cavity radiometers (field of view = 5 degrees) if a cloud is within 8 degrees of the sun.

3. That no measurements be used if the wind speed is greater than 2.5 m/s.

4. That no data be used if the 500 nm AOD is greater than 0.120.

5. That an individual point be excluded from the series if the variation of the 8 fast PMO2 measurements is greater than 0.5 Wm-2.

6. That a minimum of 150 acceptable data points be taken by PMO2 over a minimum of three days during the comparison period.




















































