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REPORT OF THE CHAIRMAN
CIMO Expert Team on Meteorological Radiation and 
Atmospheric Composition Measurements


ET Members:

   Bruce Forgan (chairperson), Klaus Behrens, 




   Wolfgang Finsterle,  Bruce McArthur, Nozomu Ohkawara

Co-opted participants:   Julian Groebner, Ibrahim Reda, Joseph Michalsky
1.
Summary

Satisfactory progress has been made on the ET’s activities.  
Highlights include:

· The determination of the very close relationship between the SI and WRR;

· The Croatian pyranometer comparison; 

· Significant advances in knowledge base on pyrgeometry;

· Co-opting of Joseph Michalsky (NOAA) to assist with the tasks of the ET;
· The addition of Nozumu Ohkawara to the ET;

· Closer contact between the ISO TC/180 SC1 - Climate – Solar Radiation.

Disappointments include:

· Resignation of Dr Hirose from the ET

On indirect matters related the ET tasks, the ET is also pleased to report
-  the election of Dr Schmutz, Director of WRC/PMOD to the Deputy-President of the 
   International Radiation Commission, and 
- the MoU between ISO and WMO. 

1.1
WRR

The recent publication of the comparison of the SI to the WRR [Finsterle, Blattner, Modeus, Ruedi, Wehrli, White, Schmutz, Metrologia, 8, 377-381, 2008] showing a 0.03% (+/-0.14%) agreement is a significant result for the meteorological community. It provides greater confidence in the relationship, and the ET expects that continuing work to reduce the uncertainty will only improve the relationship between SI and the WRR.

Discussion on the revised Annex 7.C in the CIMO Guide is planned for the September 2009 ET meeting.

1.2
RRC

A sub-regional pyranometer inter-comparison of the RA VI members from SE Europe was held in Split, Croatia, in mid-2007; the comparison was organized by Mr K Premec of the Meteorological and Hydrological Service of Croatia; it was supported by the WMO Secretariat, and Dr Finsterle of WMO/PMOD also assisted.  The ET reviewed and endorsed a final report in April 2008. The comparison proved useful to the ET for a number of reasons, not least of which was to gauge the expertise in the region and provide direction for future inter-comparisons.

There have been two other requests to hold comparison type investigations with CIMO/WMO endorsement; one from Italy and another from Croatia.  In the case of Italy the planning of the scientific objectives is still under review and will be discussed at the ET meeting in September, and in the case of Croatia more thought on the reference instrumentation need to be done by the Croatia organizers.  An alternate comparison has been recommended to Italy, namely a comparison of solar tracking systems.

1.3
Infra-red

Advancement of infra-red irradiance standards and calibration has been considerable mainly through the efforts of Drs Groebner and Reda. In order to assess the relationship of the WRC/PMOD and US DOE/NREL blackbodies, five instruments were calibrated at both institutions and the results presented at the US DOE ARM meeting in March 2008. There were several related outcomes to this study. The data were reexamined to determine the efficacy of the derivation of the pyrgeometer coefficients. It is clear from the results that derivation of the dome-body term and repeatability across black bodies is still a problematic factor. A document has also been drafted that examines the derivation of the various equations, and the data from the blackbody comparison is being used to test further.

An analysis of the calibration of about 50 different pyrgeometers by Julian Groebner has shown that:

1) The characterisation of a pyrgeometer using a cavity gives lower residuals using the extended Albrecht and Cox formula than with other formulations using simplified assumptions. This indicates that the additional parameters provide a necessary individual characterisation of each pyrgeometer.

2) The calibration of a pyrgeometer with respect to the WISG gives lower residuals using the extended Albrecht and Cox formula than with other formulations.

All these results tie back to the WRC/PMOD blackbodies, and some work is required to duplicate the same coefficients in a non-WRC/PMOD blackbody. However, a field method for determining the dome-body coefficient without a blackbody requirement is being investigated.

Several networks still implement a simplified conversion from pyrgeometer output signal to longwave irradiance. The presentation of this analysis during the 10th BSRN Meeting in June 2008 has alerted the community to the increased uncertainties incurred by such an approach. 

Alternative instrumentation has also been investigated. A novel infrared radiometer was designed and developed at PMOD/WRC. The InfraRed Integrating sphere Radiometer (IRIS) consists of a custom-made gold-plated integrating sphere with a pyroelectric detector to measure infrared longwave irradiance. The IRIS was calibrated using the reference cavity BB2007 of the Infrared Radiometry Section of the WRC at PMOD (WRC-IRS). Preliminary results indicate good agreement between the individual WISG pyrgeometers and the IRIS, and the instrument is undergoing extensive laboratory characterisations in view of its operational use as reference instrument for atmospheric longwave irradiance.

Through the work of WRC/PMOD the dissemination of pyrgeometer calibration coefficients traceable to the WISG follows a well-defined protocol whereby each pyrgeometer is characterised in the laboratory using the reference blackbody to determine its calibration coefficients according to the extended pyrgeometer equation first derived by Albrecht and Cox, 1977. The sensitivity of the pyrgeometer is obtained from collocated night-time measurements of atmospheric longwave irradiance with the WISG pyrgeometers during clear and cloudy weather conditions. Usually the calibration certificates delivered by the WRC-IRS refer to the extended Albrecht and Cox formula for the derivation of longwave irradiance from the pyrgeometer output signal; following the request by individual customers, calibration certificates with simplified relationships between longwave irradiance and pyrgeometer output signal have also been delivered.

A paper on the impact of solar energy on daytime IR measurement has been prepared for discussion at the September 2009 ET meeting, and how to incorporate the necessary correction formulae into the relevant CIMO chapter.
1.4
ISO-WMO MoU

The recent MoU established between ISO and WMO in relation to standards is a positive outcome. As the ET chairperson is also the chairperson of ISO TC180/SC1 (Forgan) the potential benefits to closely align the ISO solar standards and the CIMO Guide radiation chapters are significant.

Whiel Bruce Forgan could not attend, Wolfgang Finsterle attended a ISO TC 180 meeting in Cyprus in October 2007, and worked on a redraft of ISO 9059, Solar energy – Calibration of field pyrheliometers by comparison to a reference pyrheliometer. Bruce Forgan is chairing a meeting of the same committee in South Africa in October 2009, and will use the meeting to initiate a working group to examine a revised draft of ISO 9488 – Solar energy –Vocabulary; this revised standard is based on the recent revision of the CIMO Guide. The proposed revised standards will be discussed at the ET meeting in September 2009.

Given the nature of the ISO committee framework and other sensitivities progress is slow, but working and not stalled.

1.5
ET membership
Dr Hirose retired from the Japanese Meteorological Service in March 2008, and his most welcome replacement is Nozomu Ohkawara from the same agency.

1.6
IPC XI – on schedule for Sept/Oct 2010 
In our earlier report there was a suggestion the IPC XI would be delayed. The ET is pleased to report that this delay is no longer likely.
1.7
Dr Schmutz, Deputy President International Radiation Commission

Dr Schmutz, the Director of WRC/PMOD has provided significant support to the CIMO ET activities, and continues a very useful liaison and promotion role on ISO solar matters.  His election as Deputy-President of IRC is both well deserved and likely to be a very useful to the ET.  (ET members, Forgan and McArthur are also members of the IRC). 
1.8
Baseline Surface Radiation Network (BSRN) and Global Atmosphere Watch (GAW)

The ET continues its close liaison with BSRN and GAW with both members and co-opted members of the ET being involved either formally or part or the community of scientists and station managers. The applied research done by both these groups remains a key knowledge source for the improvement of the CIMO Guide chapters related to the work of the ET.

There is particular interest in the on-going work in BSRN on IR measurements, its recently initiated pyrheliometer comparison, and the spectral transmission data base. It is also satisfying to the ET to see the relatively smooth transition of the BSRN Archive from ETHZ to Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany.

1.9
Training

A paper on future radiation training has been prepared for discussion at the September ET meeting.
2.
Summary of Activities of ET-MR&ACM versus the Work Plan
	No.
	Task description
	Person responsible
	Activity

	1
	Facilitate further activities related to meteorological radiation measurements:

	1 a)
	IPC-XI, 2010, WRC, Switzerland


	W. Finsterle
	1. Plans to be dicussed ET Sept 2009

	1 b)
	RPCs, 2006-2010, either in conjunction with IPC-XI or at RPCs concerned


	W. Finsterle
	1. Pyranometer comparison in Croatia (report finalized).

	1 c)
	Coordinate the dissemination of World Radiometric Reference (WRR) factors to regional and national radiation standards
	W. Finsterle
	1. Dissemination of IPC-X factors complete

	1 d)
	Statistical basis for the WRR factors
	W. Finsterle
	1. Identify the role of the WRR method in developing factors – in progress.

2. Devise a more robust statistical method for deriving WRR factors – in progress

	1 e)
	Cryogenic radiometers for solar measurements
	W.Finsterle
	1. Assist in investigation of cryogenic radiometers for solar measurements.
- in progress

	1 f
	Liaise with the World Climate Research Programme on matters related to Baseline Surface Radiation Network and inform Members of developments
	B.Forgan
K.Behrens

(J.Michalsky)
	1. Formal liaison with the BSRN underway
2. Co-opted Dr Joseph Michalsky (NOAA) as additional resource for ET.

	1 g)
	Liaise with the CAS SAG Ozone on the operational practice associated with total ozone measurements 
	B.McArthur
	1. Collaborate with CAS on matters related to practices associated with total ozone measurements – in progress

	1 h)
	Liaise with the CAS SAG UV on operational practice associated with UV measurements
	B.McArthur
	1. Promote the need for the intercomparison of UV calibration centers to the CAS SAG UV – I n progress
2. Collaborate with CAS on matters related to practices associated with UV measurements – in progress

	1 i)


	Liaise with the CAS SAG Aerosol Measurements
	B.Forgan
	1. Collaborate with CAS on matters related to practices associated with aerosol Measurements – participation in SAG meeting and further activities to assist the GAW PFR network – done.

	1 j)
	Update the CIMO Guide
	B.Forgan
B.McArthur
W.Finsterle
	1. Develop proposals for update of Chapters 7, 8 – in progress including discussion with ISO TC180/SC1 on better alignment of Guide and ISo solar standards.

	1 k)
	Develop further the establishment of the World Infrared Standard Group (WISG) of radiometers
	B.Forgan
(J.Groebner)
	1. Collaborate with PMOD/WRC/IRC on the development of the WISG of radiometers – in progress

	1 l)
	Coordinate the dissemination of pyrgeometer calibration coefficients
	B.Forgan
(J.Groebner)
	1. Calibration of the pyrgeometers at the IRC – in progress (dependent on k)

	1 m)
	Provide technical/scientific guidance to the IRC Davos
	B.Forgan
(I.Reda
J. Gorman)
	1. Perform the scientific evaluation of the IRC – in progress

	1 n)
	Initiate activities so that radiation measurements in all national radiation networks are of a high quality 
	B.Forgan
W.Finsterle
(J. Michalsky)
	1. Develop methodology for assessing the quality of radiation data – in progress advice from BSRN community being distilled
2. Review the quality of radiation measurements in national networks – little progress
3. Assist NRC in improving the quality of radiation measurements 

4. Develop proposal for training courses in radiation measurements – in discussion

	1 o)
	To determine the status of the traceability of radiation measurements to SI
	B.Forgan
W.Finsterle
B.McArthur
	1. Assessment of the traceability of radiation measurements to SI

· A paper published by WRC/PMOD

	1 p)
	To examine the transfer of WISG to network measurements of infrared irradiance
	B.Forgan
(J.Groebner, 
I. Reda, J.Gorman, 
J. Michalsky)
	1. Survey on how field pyrgeometers are calibrated

· In progress


