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Appendix:
Updated Workplan
REPORT ON PROGRESS AND RECOMMENDATIONS FROM THE CIMO TASK TEAM ON RADIATION REFERENCES
1. INTRODUCTION

1.1 There has been some good progress on the activities of the task team on each of the tasks and it is likely all deliverables will be met by the end of the inter-sessional period. 

1.2 An ad hoc meeting of the majority of members of the task team at PMOD/WRC during the Twelfth International Pyrheliometer Comparison (IPC XII). This provided a good understanding of the progress of the various tasks. The gathering of radiation experts at the IPC XII also provided opportunities to develop some of the tasks as well as plan activities for the next period in the current inter-sessional period.

2. ACHIEVEMENTS WITH RESPECT TO WORKPLANS
2.1 There has been significant progress in identifying the relationship of the SI and World Radiometric Reference (WRR) over the last 2 years. This work has been assisted by the further development of the cryogenic radiometer at PMOD/WRC which participated in IPC XII The difference (WRR-SI-cyro) is about 0.3% with the WRR irradiances higher in magnitude, and a paper is about to be published documenting the change.
2.2 The impact of a 0.3% change if a change to SI referenced units on the BSRN data base will be discussed at the BSRN meeting in Canberra, Australia in April 2016.

2.3 At present the infrared standard is still realised by the World Infrared Standard Group (WISB). However, as reported previously there is inconsistency between some WISG radiometers when the total column precipitable water is less than 10 mm. Two campaigns one in Japan and another in Australia to further investigate this effect were planned for 2015 but have been delayed until 2016/2017. There are also plans to independently compare the Japanese blackbody with the Australian IRIS radiometer at the RAII Regional Radiation comparison in 2017.
2.4 The Infrared Pyrgeometer Comparison held at PMOD during the IPC also presented the opportunity to compare thermopile pyrgeometers, the IRIS radiometers developed by PMOD, the absolute Active Cavity Pyrgeometer (ACP) developed by NREL/USA. One outcome of this latter activity was the development of a new equation for the ACR, and comparing the results with the WISG data; the results were promising and consistent with the IRIS results.

2.5 The reanalysis of the BSRN pyrgeometer data sets is highly dependent on the traceability of the calibrations of the pyrgeometers. However, significant progress has been made and it is anticipated that preliminary results will be reported at the BSRN meeting in Canberra in April 2016.

2.6 The clear weather at the IPC XII meant that there was little opportunity to have a focussed meeting on the future of spectral irradiance standards. However, there were over 20 spectral instruments at the Filter Radiometer Comparison conducted at PMOD during IPC XII. One of the types of instruments generated total solar irradiance data from the band-limited spectral data and spectral models that resulted in less uncertain irradiance measurements that some traditional thermopile instruments. This highlighted the development of spectral irradiance measurement as playing a significant role in future routine network measurements.

2.7 There is a major effort in the GAW community looking at solar spectral measurements and it seems clear that the CIMO will need to either develop or endorse a method of spectral traceability. Lamp standards are in common use for some groups, but work is developing on producing comparisons to the total solar irradiance referenced to the WRR (and SI), at PMOD, Australia, the USA and Canada.

2.8 At the meetings of the ad hoc group established by CIMO to oversee IPC XII, there was considerable discussion on how future traceability of total irradiance measurements could be achieved. The consensus was that while the relationship between the cryogenic radiometer and the SI would be a key but highly dependent on the translation of these laboratory based standard to a working standard. All steps in the referencing process had to be carefully managed so as not to lose long term traceability, especially if it is based on a single instrument’s relationship to both SI and the WRR. The final report of the IPC XII is near completion and will be useful in providing advice.
3. PROBLEMS ENCOUNTERED, RISKS IDENTIFIED

3.1 There is increasing concern within the infrared community, particularly in the BSRN, on the confidence in the future use of the WISG, given the offset to the results from comparisons with the IRIS radiometers and the ACP, and most importantly the inability to duplicate the initial calibration of the WISG through its primary reference, the Absolute Spectral Radiometer (ASR) developed by PMOD. So far there has been no restoration of the ASR to operation. Recent reaction to published papers on the WISG-IRIS difference has further heightened concern. If the ASR can be restored to functioning and participate in future intercomparisons there would then be at least three radiometers that could function similar to the WRR suite, and reduce the reliance on the relative instruments that make up the WISG. An intercomparison of pyrgeometers is being planned for 2016/2017 by the BSRN community and it would be useful if a functioning ASR could participate.
3.2 The use of limited solar bandwidth instruments at the IPC to generate broadband solar irradiance data that can be compared to traditional pyrheliometer data, could impact on the future of network solar measurements. While a complex method to generate a measurement with potentially significant uncertainty, the IPC XII results showed that there is significant potential in the method. If this method is taken up by solar resource and monitoring networks then CIMO must be be confident that it can incorporate such developments into the CIMO Guide. Without increasing the effort on spectral irradiance standards both tertiary and extra-terrestrial this will be problematic.
3.3 Discussion and presentations at the IPC highlighted the frustration of the solar resource community on the difference between the WRR and SI, and the impact it was having on the renewable energy industry economic activities. There was considerable disappointment on the slowness of the process finalising a relationship with known uncertainty between the SI and WRR for total solar irradiance, and the likelihood that any changes (if any) would be endorse and propagated by WMO until 2019 or later.
4. RECOMMENDATIONS -  DECISIONS EXPECTED FROM CIMO-MG
5.1 That the President and Vice-president of CIMO encourage PMOD/WRC to restore the basis of the WISG, the ASR, to an operational state and encourage its participation in the infrared comparison being planned by the BSRN community.
5.2 The CIMO MG endorses the efforts of the BSRN community to assist in examination of the traceability of the WISG.
_________________

APPENDIX: Updated workplan (2014-2018)

Workplan Update of the Task Team on Radiation References (2014-2018)
(Version: as report CIMO-MG-14 in Mar. 2016)
	No.
	Task description
	Person responsible
	Action
	Deliverable
	Deadline for deliv.
	Status
[%]
	Comments

	1.
	Traceability of solar radiation measurements - WRR-SI Relationship
	1. Finsterle, Fox, Monte
2. Finsterle , Fox, Monte
3. Groebner & Tsvetkov
	1. a.Review and evaluate recent development of reference instruments for solar radiation
b. PMOD investigations on Cryogenic radiometer in relation to WRR.
2. a. Assess difference to reference in present use (WRR)
b. Develop recommendations on requirements and timeliness for a modification of the current references (if required develop an implementation plan for the change)
3. Provide advice on the method by which current data bases (WRDC & BSRN) and future IPCs and RPCs can modify support the solar irradiance traceable hierarchy

	1. a. Presentation IPC 2015;.
b. Report to CIMO MG 2016

2. a. Progress report.
b. Draft recommendation for adoption by CIMO-17 (2018)

3. a. Interim report on potential impact of a small percentage change in the solar reference on solar data bases and users.
b.Recommendation on modification of present WRDC and BSRN DB and future submission to reflect WMO solar reference changes.
	1. MG 2016

2. a. MG 16.
b. MG 2017

3. a.MG 2016
b.MG 2017
	1a. Done
1b Done

2a. Done

3a.
Done
	CIMO-16, §4.15

Note 1: Indicate whether a WMO endorsed multiplier with an associated uncertainty that relates the WRR to the SI should be introduced.

Note 2: Provide a recommendation on what reference should be used for future solar radiation measurements by WMO Members (if not the WRR, when it 
should be introduced) 
Note 3: Liaise with respective Euramet project(s)

CIMO-16, §8.6

	2.
	Traceability of terrestrial (infrared) radiation measurements 
	1. Groebner
2. Groebner
3. Groebner
4. Groebner

5.ab Ohkkawa
5cd Forgan


	1. Review and evaluate recent development of reference instruments for terrestrial radiation

2. Assess difference to reference in present use (WISG)
3. Develop recommendations on requirements and timeliness for a modification of the BSRN data bases
4. Provide advice on the potential impacts of the change to stakeholders including changes to be traceability requirements
5. Conduct inter-comparisons at high total column water vapour to examine the impact on infrared measurement traceability


	1. Progress report to CIMO MG

2. A. Progress report
b. Report to BSRN community
c. Draft recommendation for adoption by CIMO-17 (2018) on future WIR
3. a. Progress report MG 2015
b. Progress report MG 2016
c. Report tto BSRN community
d. IOM on infrared traceability framework 
4.a. Progress report MG 2015
b. Progress report MG 2016
c. Report to BSRN community
d. If required updated CIMO Guide section on infrared measurements

5 a. Inter-compariosn Japan 2015
b. report on Japanese compariosn
c. Inter-comparison  Australia 2015
d. report on inter-comparison

	1. MG 2016

2. a MG 2016
b. BSRN 2017
c. MG 2017

3. a MG 2015
b. BSRN 2016
c. MG 2017
d. 2018

4. a MG 2015
b. BSRN 2016
c. MG 2017
d. 2018

5a. report to MG 2016
b. IOM report 2017
c. report to MG 2016
d. IOM report 2017.
	1. Done

2a Done

3a. Done

4a. Done


	CIMO-16, §4.15

CIMO-16, §8.6
Note: Liaise with ET-A3

5. Comparisons planned for RAII intercomparison and in Darwin in 201.

	3.
	Spectral Irradiance standards 
	Forgan
Groebner
	1. Seek community guidance on the need for WMO to provide a spectral irradiance standards.

2. If desired examine potential focus areas for spectral irradiance standards.

3. If needed a recommendation on the potential spectral irradiance references for operational use by the WMO community.
	1. Hold a session at IPC 2015 to examine the need for spectral irradiance standards.

2. a. Report  on progress
b. Report on progress
c. IOM report

3. Draft recommendation for adoption by CIMO-17 (2018) 

	1. MG 2016
2. a. MG 2016
b. MG 2017
c. 2018 

3. MG 2017
	1 Partial

2a Done
	

	4.
	Future responsibility for solar and longwave radiation references 
	Forgan
Finsterle
Groebner
Fox

Monte
	1. Examine the effectiveness of the inter-comparisons at IPCs to support and sustain the global traceability hierarchy of the WRR and WISG, and the outputs of WMO radiation centres.

2. Advise WMO if it should still define and be accountable for the solar and longwave references embodied in the WRR and WISG, and if not recommend options.
	1. Report on the effectiveness of the comparisons at the IPCs.

2. a. Report on the continuation of responsibility and accountability of solar and longwave reference; 

b. If required, a draft transition plan, and 
a draft  recommendation for adoption by CIMO-17 (2018) 
	1. MG 2016
2. a. MG 2016
b. MG 2017


1. 


	1 Done
2a Done
	CIMO Guide Part I, Annexe 7.C.


Note 1: All CIMO MG reports to be coordinated by the Chair of the task team.
Note 2: All recommendations for endorsement of CIMO 2018 must be with the CIMO MG by the CIMO 2017 meeting.
Note 3: Unless otherwise specified the person listed in the ‘Person responsible’ column is the lead for the activity but other members of the TT can assist.
________________
