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REPORT ON PROGRESS, RECOMMENDATIONS AND FUTURE ACTIVITIES OF CIMO EXPERT TEAM ON INSTRUMENT INTECOMPARISONS
1. INTRODUCTION

1.1 The ET had a most successful inter-sessional period with the majority of tasks completed.
1.2 The work plan tasks were assisted by holding a number of programmed meetings or meetings of opportunity after the last report. SPICE work dominated the meeting schedule. 
1.3 Dr Eckhard Lanzinger (DWD, Germany) resigned from the ET in mid-2013. Dr K.C. Sai Krishnan (Indian Meteorological Department), who was in radiosonde division of IMD, was assigned to a new area in IMD late in 2010, and had difficulties in contributing to the ET’s activities. This reduced the capacity of the ET to achieve its work plan.
1.4 The work plan summary to date is at Appendix I, and detailed report on the activities of the ET is at Appendix II, a suggested work plan is at Appendix III and the report on a survey of Regional Radiation Centres is at Appendix IV.
2. ACHIEVEMENTS WITH RESPECT TO WORKPLANS
2.1 SPICE achieved the majority of its goals over the inter-sessional period. A separate report has been prepared by the leader of the project and is in a separate document for discussion at the CIMO MG-11 meeting. 
2.2 After the successful revision of the radiosonde chapter of the CIMO Guide after CIMO MG approval, progress on other tasks in this area was limited. However, it is clear there is continuing interest in radiosonde comparison and further collaboration with GRUAN.
2.3 A significant task for all ETs is the upgrading of the CIMO Guide. The ET was successful in making a number of contributions, including material related to solid precipitation, radiosondes, sunshine and rainfall. These tasks consumed a significant resource within the ET. It was also recognised during this process that CIMO Guide updates regarding atmospheric composition needs to be done and communication with the GAW community needs strengthening.

2.4 Intercomparions that assist in the traceability of meteorological observation and measurement methods developed as a result of those comparisons are a key ingredient for a successful WIGOS. ET contributions to the WIGOS-IP were very successful, with SPICE being incorporated as a Demonstration Project within WIGOS, a number of regional intercomparisons were held or are planned, and the resultant methods incorporated into the CIMO Guide.
2.5 Two regional radiation comparisons were held during the inter-sessional period in Japan and Sweden, and reported in IOM reports 110 and 112.

2.6 The analysis of the results for the 1st international infrared comparisons held concurrently with the International Pyrheliometric Comparison in 2010, and with over 15 members represented, suggested these infrared comparisons will provide traceability to the World Infrared Standard Group. These intercomparisons will also assist in ensuring that those other organizations that are contributing to the GCOS data bases can be provided with international traceability rather than relying on national standards without reference to the WISG.
2.7 The ET noted that there are radiation instrument comparisons that lie outside the auspices of the WMO framework that can provide direct traceability to the World Standard Group (WSG) of the World Radiometric Reference (WRR). The ET feels that the value of these comparisons to Members needs to propagated and recognition of the value of these comparisons is accorded by CIMO.

2.8 There was little progress in the inter-sessional period on a strategy for future radiosonde comparisons or the development of a regional comparison. However, it is clear from GRUAN community discussions that such comparisons or continuing investigation into radiosonde traceability needs to be continued.

3. PROBLEMS ENCOUNTERED, RISKS IDENTIFIED

3.1 The SPICE IOC has identified two major risks that could impact on the timely delivery of the expected SPICE results: 
· not delivering the planned results as a result of not acquiring a comprehensive and representative data set, as a consequence of the project being limited to two winter seasons.

· delaying the publishing of the SPICE Final Report for one or more years, as a result of very limited capacity currently dedicated to analysis of the results and writing the report.

3.2 A more detailed analysis of risks and the related complete recommendations to be considered by CIMO-XV have been reported under a separate report to MG-11 prepared by the SPICE Project Leader Dr Rodica Nitu. 
3.3 Updating CIMO Guide via liaisons with other ETs and communities following results of intercomparions was added to the work plan by CIMO-MG in its 9th session. ET II’s contribution was limited primary by human resource capacity to do the work. The risk is that vital transfer of knowledge will be hindered if the CIMO Guide is not up-to-date for all measurement methods. Due to its importance, ET II recommends that in each future ET a dedicated expert be identified and focus on contributions to updating the CIMO Guide for those chapters relevant to the ET.
3.4 CIMO’s contribution to WIGOS is highly dependent on output from ETs and the perceived value of the CIMO contribution is at risk is the output isn’t appropriate to the needs of WIGOS. To reduce the risk it is proposed to dedicate an expert entirely to this task to coordinate the activity with the ICG-WIGOS and identified individuals within each ET. 
3.5 The resignation or capacity of members of ETs has always been a risk within CIMO. To mitigate that risk procedures to readily add members to an ET that has reduced capacity to achieve its work plan need further consideration. One method could be to prepare a list of suitable experts held in reserve for each ET during a CIMO session in case additional resources (approved by the CIMO MG) are needed. 
4. RECOMMENDATIONS
4.1 The following recommendations are submitted by ET II to the CIMO MG and CIMO-XVI.
4.2 Following the detailed analysis of risks related to SPICE it is recommended: 
· Extending the duration of the intercomparison from two to three winter seasons (winter seasons: 2012/2013, 2013/2014, 2014/2015 in both Northern and Southern Hemispheres; Final Report in 2016);
· Securing resources to support the data analysis (total of two person-years are required for the completion of the data analysis and report writing).
4.3 Incorporate “SPICE” (or a reduced part of it) in the WMO PORS as stable activity or service for polar observations. This would guarantee a longer term support and a capitalization of this unique and extensive initiative of CIMO. 
4.4 Formally include international intercomparisons of pyrgeometers into suture IPCs to enhance WISG traceability and capability development of RRCs/NRCs and the standardization of procedures and methods. 
4.5 Nominate more experts for the next ET, focused on updating the CIMO Guide and contribute to WIGOS implementation tasks. 
4.6 Identify any possible stimulus to encourage RRCs to organize regular RPCs to continue the mechanism of WMO for solar energy measurements traceability to the WRR. 
4.7 Through the WMO Secretariat encourage the acceptance of RRCs to include any multi-member calibrations or regional comparisons with direct traceability to the WSG of the WRR as national or regionally endorsed CIMO comparisons. 
4.8 Define a procedure to add additional experts to an ET where there is a significant risk of the ET not achieving its high priority tasks. 
4.9 Consider the following list of global intercomparisons for consideration with priority into the provisional programme 2014-2018 of CIMO surface-based instruments: 
· Extension and completion of SPICE (until 2016).
· WMO global intercomparison on automatic observations of cloud cover/height (celiometers, sky camera, lidars).

· WMO Regional Pyrheliometer Intercomparisons (in combination with a regional infrared intercomparison).

· “Coordinated group of regional radiation intercomparisons” involving NRCs and recognized institutions/centres. All together the regional intercomparisons will play the role of an “international intercomparison”, with no need to establish an IOC or allocate many centralized resources, with the centralized assistance/coordination of the ET-II (or ad hoc TT), with involvement of PMOD/WRC-Davos, by applying a centralized and agreed intercomparison and data protocols at the level of the CIMO-MG and ET-II and with an unique Final Report. These should be possibly “combined intercomparisons”: open to all classes of radiometers for global short and long wave radiation + UV radiation and for all seasons (variability of conditions).

· WMO Global Radiosonde Intercomparison in 2016 in Tropics/Subtropics in conjunction with an SSI (GRUAN).

5. TOPICS FOR FUTURE WORK PLAN AND EXPECTED ASSOCIATED DELIVERABLES
5.1 The following topics are suggested for the next inter-sessional period and have been included in the draft work plan:
· SPICE tasks (continued): SPICE WP 2013-2016. 
· Feasibility studies for proposed/recommended intercomparisons
(CIMO MG-10, Gen Summary par.6.8) and road map for those approved by CIMO-XVI for 2014-2018. 
· Continue assistance in coordination of Regional Radiation Comparisons and Regional Radiosonde Intercomparisons. 
· Continued “Updating CIMO Guide (work in liaison, following outcomes of intercomparisons)” and “contribution to implementation of WIGOS” (assign dedicated ET Experts to these two tasks!) 
· IPC-XII (in conjunction with international infrared intercomparison). 
· Cooperation with other ETs on specific tasks identified by CIMO-XVI. 
_________________

APPENDIX I:
Work Plan CIMO Expert Team on Instrument Intercomparisons (ET-A3)

WORKPLAN 2011-2014
	No.
	Task description
	Person responsible
	Action/Milestone 
	Deliverables
	Deadline for deliver.
	Status
	Comments

	Higher priority

	1.
	WMO Solid Precipitation Inter-Comparison Experiment (SPICE)


	Ms Nitu (Project Leader)

Mr Vuerich

Mr Lanzinger

Mr Roulet
	a. Concept, objectives, references and instruments, duration and organization, possible intercomparison sites, proposals for the establishment of IOC (International Organizing Committee) and of TT (Task Team), initiate SPICE.

b. Invitation and questionnaires circulated

c. Monitor progress of SPICE
	a.Report to CIMO-MG

b.Report to CIMO-MG & ET

c.Report to CIMO-MG
	a. Dec 2011

b. Dec 2011

c. CIMO-MG-11 2014 


	100%


100%


50%
	c. Activity Report is available for MG-11. Need for extension until 2016 and resources for data analysis to fully accomplish the project goals.

	2.
	WMO High Quality Radiosonde Intercomparison Yangjiang (China)

(Program, par. 7.2)
	Mr Wei (with IOC-UA)

Mr Vuerich

Mr Wei
	a. Assist in finalization of the final report

b. Incorporate relevant outcomes from Yangjiang radiosonde intercomparison into the CIMO Guide

c. Advice GCOS on most appropriate radiosondes for use in GRUAN (relevant outcomes of Yangjiang radiosonde intercomparison about traceability)

d. Participate in defining the road map for next global radiosonde intercomparisons (5 years intervals) – see also 5.a.
	a. Publication of Final Report as IOM Report
b. If applicable provide document to CIMO Guide Editorial Board based on Final Report
c. Document to GCOS contact point based on Final Report

d. Document to CIMO-MG before CIMO-XVI


	a.July 2011

b.Oct 2011

(Dec 2012)

c.Oct 2011

(April 2012)

d. March 2014
	100%

100%

10%

20%
	Task2c. No progresses. 

Task2d. Activity initiated but no progresses. Draft document annexed to ET’s 1st Session Final Report (Oct 2011). 



	3.
	Liaison with other ETs and communities (BSRN, GAW, WCRP, etc.) to update CIMO Guide following results of intercomparisons
	Mr Vuerich


	a. Liaise with other CIMO ETs members and communities on plans/on-going/completed instruments intercomparisons

b. Coordinate updates of relevant CIMO Guide chapters related to inter-comparisons with these groups and CIMO Guide Editorial Board as required.
	a(1).Report to CIMO-MG
a(2). Report to OPAG-A Chairs if updates of standards required.
b. Update of relevant CIMO Guide Chapters, if required  
	a(1) CIMO-MG-11 2014
a(2) as required
b. as required
	50%
	3a1 and a2. Partly accomplished. Few important liaisons with standardizations bodies for developments of standards.

3b2. Several CIMO Guide updates but those following final report of the IPC-XI (see task 5c) are still missing.

	4.
	Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG
	All experts
	a. Address relevant items of WIGOS Implementation Strategy approved by Cg-XVI and subsequent WIGOS IP
	a. Report to CIMO-MG
	a. CIMO MG-11 2014
	50%
	Contributed to WIGOS key areas standardization/system interoperability/data compatibility and capacity development by:

· SPICE

· CIMO Guide updates

· Liaison with standardization bodies
· Publication of IOM reports 

	Lower priority

	5.
	WMO 
Radiation Intercomparisons 


	Mr Roulet
Mr Mair
Mr Mair

Mr Mair

Mr Mair

	a. Initiate a survey to determine if Regional Radiation Centres are holding a regional comparison in 2011-2015, or alternative forms of traceability to WRR

b. Investigate and report on the potential for adding an infrared  international inter-comparison to list of CIMO approved comparisons

c. Investigate and report on the outcomes of IPC-XI and suggest modifications to future IPCs

d. If applicable assist in coordination of a regional radiation comparison
	a. Report on survey results

b. Report to CIMO-MG

c. Report to CIMO-MG

d. Report to CIMO-MG
	a. CIMO-MG-11 2014
b. CIMO-MG-11 2014

c. June 2014

d. on-going
	100%
100%

10%

100%
	5a. A complete, informal survey is now available for considerations by MG and decision making on mechanisms of “continuous chain of comparisons” for traceability of solar data to WRR. 

5c. Still missing.

5d.  Only one RPC in Japan and one regional radiation comparison in Sweden during last 4 years!

	6.
	WMO Regional radiosonde Intercomparisons


	Mr Krishnan

Mr Krishnan

Mr Vuerich, Mr Krishnan
	a. Develop a strategy for further radiosonde intercomparison based on recommendations of the WMO Radiosonde Intercomparison in China to be considered for the regional intercomparison

b. Investigation on availability of hosting country for organizing the regional Intercomparison (Indian Meteorological Department, India)

c. If applicable assist in coordination of radiosonde intercomparison
	a. Report to CIMO-MG

b. Report to ET

c. Report to CIMO-MG


	a.CIMO MG-11 2014

b. CIMO MG-11 2014

c. As required
	0%

100%

0%
	6a and 6c. No progresses
6b. No availability or arrangements for a regional intercomparison in ASIA communicated. It might happen after TECO 2014 or even in 2015.

	7.
	Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG
	All experts
	a. Address relevant items of WIGOS Implementation Strategy approved by Cg-XVI and subsequent WIGOS IP
	a. Report to CIMO-MG
	a. CIMO MG-11 2014
	30%
	Proposal for regular international infrared intercomparisons  during IPCs or RPCs (increase traceability/data compatibility/capacity).

Survey and summary on traceability of solar data to WRR for decision making on quality of data and actions of WMO.
In general, limited contributions due to some missing tasks achievements.


APPENDIX II: Detailed Report 
INTRODUCTION
The ET on II is coordinated by Emanuele Vuerich (Italian Meteorological Service – Air Force). The nominated ET members were:

· Dr Eckhard Lanzinger – Vice ET Chair (DWD, Germany)

· Rodica Nitu (Environment Canada);

· LI Wei (Meteorological Observation Centre, CMA);

· Martin Mair (ZAMG, Austria);

· Yves-Alain Roulet (Meteo Swiss, Switzerland);

· K.C. Sai Krishnan (Indian Meteorological Department) 

Dr Eckhard Lanzinger (DWD, Germany) resigned from the ET in mid-2013. Dr K.C. Sai Krishnan (Indian Meteorological Department), who was in radiosonde division of IMD, was assigned to a new area in IMD late in 2010, and had difficulties in contributing to ET’s activities. 

The ET developed a program of projects and activities, which has been synthesized in a schematic WORK PLAN (ET-WP or WP). Progress reports and traceability of WPs versions: 

· Version 2011, following revisions and approval of CIMO MG-9 (2011) to the first ET-WP

· Version 2012, Appendix A of the Activity Report to the CIMO MG-10 (Oct. 2012).

· Version 2014, Appendix A of the Activity Report to the CIMO MG-11 (March 2014) that is herewith attached (deadlines, status and comments were updated).

The percentage of achievements of objectives (“status of task” in WP) is at 63.7% (higher priority tasks = 64.4%; lower priority tasks = 62.8%). Most of incomplete tasks are associated with tasks related to radiosonde inter-comparisons and WIGOS and CIMO Guide. The ET Chair, through the indications and collaboration of members, identified in details risks and problems encountered, improvements or recommendations for the CIMO-MG to consider at its next meeting. One difficulty that reduced the outputs of the ET was the available time to collaborate with other ETs. 
The ET’s members met or corresponded frequently since mid-2011 mainly related to SPICE activities and meetings of opportunity:

· Joint Meeting of the CIMO ET on II - 1st Session and the IOC for SPICE – 1st Session, Geneva, Switzerland, 5-7 October 2011

(http://www.wmo.int/pages/prog/www/IMOP/reports/2011/Joint_ET-II_IOC-SPICE.pdf); 

· Meeting of the IOC for SPICE – 2nd Session, Boulder (CO), USA, 11-15 June 2012

(http://www.wmo.int/pages/prog/www/IMOP/reports/2012/IOC-SPICE-2.pdf); 

· Meeting of IOC for SPICE at CIMO TECO – 3rd Session, Brussels, Belgium, 15 October 2012 (http://www.wmo.int/pages/prog/www/IMOP/reports/2012/Final-Report_SPICE-IOC-3.pdf);

· Meeting of opportunity of the CIMO ET on II at CIMO TECO, Brussels, Belgium, 17 October 2012 (report not available);

· Meeting of the IOC for SPICE – 4th Session, Davos, Switzerland,17-21 June 2013

(http://www.wmo.int/pages/prog/www/IMOP/reports/2013/Final-Report_SPICE-IOC-4.docx ); 

· Some telephone conferences (excluding those numerous of SPICE).

The next meeting is planned for 19-24 May, Finland related to SPICE (SPICE-5).

Recommendations for CIMO MG-11 and CIMO-XV have been drafted in section V, including those for future intercomparisons taking into consideration paragraphs. 6.5 – 6.8 of General Summary CIMO-MG-10 (2012) and the need to update the provisional programme of CIMO surface-based instrument intercomparisons during next CIMO session (see ANNEX III, General Summary CIMO-XV). 
In section VI below topics for the future work plans have been proposed. 
II.
ACHIEVEMENTS WITH RESPECT TO WORKPLANS

The achievements against each task of the work plan are reported below.

A. Higher priority tasks

1. WMO Solid Precipitation Intercomparison Experiment (SPICE).
The IOC of the WMO SPICE commenced its work in May 2011, and the formal experiments started in December 2012. The intercomparison has been designed as a two winter seasons experiment on multiple sites, and expected to result in a data set to enable a comprehensive assessment of instruments and methods of measurement and reporting of solid precipitation and snow on the ground. 
The project has been managed through four face to face meetings (Oct 5-7, 2011, in Geneva; June 11-15, 2012, in Boulder, CO, USA; Oct 15, 2012, in Brussels, and June 17-21, in Davos, Switzerland), and monthly or more frequent teleconferences facilitated by WMO. The use of WebEx contributed significantly to increasing the effectiveness of the teleconferences. 
A dedicated SPICE web page is now available for SPICE Sites information, documents and procedures, reports of SPICE IOC meetings and teleconferences, publications of interest. (http://www.wmo.int/pages/prog/www/IMOP/intercomparisons/SPICE/SPICE.html ). The SPICE data and site commissioning protocols are now available and published on SPICE website.

SPICE has been identified as a demonstration project by the Global Cryosphere Watch (GCW) of EC-PORS and SPICE sites and results will contribute to meeting the objectives of the WMO Integrated Global Observing System (WIGOS).

SPICE sites at CARE (Canada) and Sodankylä (Finland) are now being considered as stations to support ground validation of the NASA’s Global Precipitation Mission, to be launched in 2014.

Presentation on the SPICE configuration and progress have been made at various conferences and meetings (a separate report to CIMO MG has been prepared for MG-11).
Status of the experiment
To date, the SPICE contribution to the international community consists in the development of a network of 20 sites with a consistent configuration of instrumentation that could support a wide range of coordinated projects, after the conclusion of SPICE. Of the fifteen sites accepted for participation in SPICE in 2012, the experiments have been running on eleven sites, at least partially, since December 2012. In June 2013, at the Davos meeting, five additional sites have been accepted for participation. 
Experiments commenced in 2012 (at least in a partial configuration):

· Northern Hemisphere:

· Bratt’s Lake (Canada);

· CARE(Canada); 

· Caribou Creek (Canada); 

· Sodankylä (Finland); 

· Haukeliseter (Norway); 

· Valdai (Russian Federation): only manual measurements; 

· Weissfluhjoch (Switzerland); 

· Marshall (USA);

· Hala Gasienicowa (Poland): significant overhaul of site configuration completed in 2013; experiments in 2012/13 not representative for the intent.

· Southern Hemisphere: 

· Guthega Dam (Australia);

· Tapado (Chile);

· Mueller Hut (New Zealand);

Experiments commenced in 2013 (all situated in the Northern Hemisphere):

· Joetsu and Rikubetsu (Japan)

· Voljskaya (Russian Federation)

· Col de Porte (France)

· ARAMON – Formigal (AEMET – Spain)

· Gochang Observatory (Republic of Korea)

· Forni Glacier/Upper Valtellina/Italy, EVK2CNR – UNIMI, University of Milan

· Pyramid International Laboratory Observatory/ Lobuche/SoluKhumbu/Nepal, EVK2CNR – UNIMI, University of Milan

More information about SPICE sites and their reference configuration are available on SPICE Website.

The SPICE Data Archive is being hosted by the National Centre for Atmospheric Research (NCAR), USA; this is a significant contribution, which facilitates the archival and quality control of SPICE data in a consistent manner, making it available for analysis. The SPICE Archive from NCAR is being mirrored by Environment Canada.

Due to the complexity of the experiment, a dedicated Data Analysis Team (DAT) was assembled bringing together experts from the participating countries with Dr Mareile Wolff (Norway) as leader and Dr J Kochendorfer (USA) as co-leader. Objectives of DAT: 
· preparation of a reference dataset for inclusion in the WMO-SPICE Final Report;
· data analysis of the intercomparison data.
Risks, Recommendations and Work Plan
The SPICE IOC has identified risks to the delivery of results within the end of the inter-sessional period 2011-2014 (before next CIMO-XVI). They are reported below in section III. Through a detailed analysis of the risks and through several considerations on the status of the experiment and the partial results obtained, the SPICE IOC formulated two recommendations to seek support from CIMO Management Group on them. They are reported in paragraph V.

Assuming that the request for an additional year of experiments is granted and that additional resources for data analysis are acquired, the SPICE IOC proposed to ET-A3 a new work plan for completion of the experiment whose tasks should be partly introduced in the ET Work Plan 2011-2014 (APPENDIX A) and partly in the ET Work Plan of the next CIMO intersessional period 2014-2018.
A summary of the proposed SPICE work plan 2013 -2016 is:

· 2013/14: run the second year of experiments with a consistent and stable configuration, across all 20 participating sites.

· 2014/15 continue experiments in the configuration of 2013/14.

· 2014: publish the report on SPICE Field Working Reference System, outlining the principles and implementation of the working field reference system for the experiment, the methodology for the derivation of the field reference data, and the links between the different levels of reference on the participating sites.

· 2014: Initiate the development of analysis methods relative to project objectives.

· 2015: develop methods of analysis relative to each project objective, and conduct analysis.

· 2015: return instruments to manufacturers;

· 2016: issue SPICE Final Report.

· 2014-2016: Explore engagements with other initiatives, programs and projects (WMO, GEO, etc) focusing on solid precipitation, snowfall,  and snow on ground data and their applications, that could build on the SPICE datasets, infrastructure and expertise developed at local and regional level, that could lead to further refining the results reported by SPICE in its final report.

2.   Follow-up of 8th WMO High Quality Radiosonde Intercomparison (Yangjiang, China, 2010)
The ET (“Incorporate relevant outcomes from Yangjiang Intercomparison”), proposed a revision of the CIMO that was approved by the CIMO-MG at its 10th Session in Brussels, Belgium, 19-20 Oct. 2012, and published on CIMO Guide website. 
There wasn’t consistent progress for a number of radiosonde intercomparison tasks since the last update in 2012.
A discussion took place between the ET Chair and Dr Holger Vomel (DWD, Germany, and GCOS-GRUAN expert) in Frascati, Italy during the NDACC annual meeting on the possible “road map” for next global radiosonde intercomparisons (task 2d), and suggested:
· Tropical/Subtropical locations should be recommended for the next radiosonde global intercomparison (Darwin, Australia, can be a good place, considering it is a proposed GRUAN site);

· GRUAN should be involved in the global intercomparison and an SSI should be organized contemporarily;

· Identifying potential project leader and data analysis experts;

· Involvement of CIMO Testbeds;

· Feasibility study and prioritization of a radiosonde global intercomparison for 2015 (or 2016) in the list of CIMO intercomparisons 2014-2018 and making the necessary arrangements for the road map during next CIMO session in Russian Fed.

3. Liaison with other ETs and communities to update CIMO Guide following results of the intercomparisons
Updates following the final report of the WMO Field Intercomparison of Rainfall Intensity Gauges (2007-2009) have been provided to the Editorial Board (see ANNEX I, Annex to paragraph 4.13 of the general summary of CIMO-XV) in association with CIMO Guide Chap. 6.
Liaison with standardization bodies continued: ISO/TC 146/SC5 Meteorology (Mrs Rodica Nitu, Project Leader); CEN/TC318 “Hydrometry”/WorkingGroup-no.12 “Rainfall Intensity” (Mr Vuerich Emanuele, Project Leader of WG12). In addition liaison continued regarding published standards relevant for WMO-CIMO regulatory materials (i.e. CIMO Guide) including:

· CEN/TR 16469:2013 “Hydrometry – measurements of rainfall intensity (liquid precipitation): requirements, calibration methods and field measurements”.

· In-development of standards relevant for future consideration into the WMO-CIMO regulatory materials (i.e. CIMO Guide) in view of adoption under the “Vienna Agreement”:

· ISO standard to adopt EN 13798 “Specification for a reference raingauge pit”;

· EN standard on rainfall intensity (classification of raingauges according to accuracy);

· EN standard on hydrometric network design (precipitation) – CEN/TC/WG13;

· EN TR on spatial distribution of snow water equivalent - CEN/TC/WG13;

· EN TR on snow depth measurements - CEN/TC/WG13.

Dialogue with the CIMO ET on Standardization for a common WMO-ISO standard on rainfall intensity (that is an activity following the WMO Field Intercomparison of Rainfall Intensity Gauges (2007-2009) continued.

Following the bilateral intercomparison between Météo France and Italy on Sunshine Duration methods updates have been provided to the Editorial Board (CIMO Guide Chap. 8).  

Developments following final report the IPC-XI in relation to the CIMO Guide have not yet been concluded or determined if necessary.

The Network for the Detection of Atmospheric Composition Change (NDACC), is a major contributor to the WMO GAW program. The ET-II chair is contemporary co-chair of the Working Group Dobson/Brewer (ozone measurements) and member of the NDACC Steering Commetee. Every year international intercomparisons are organized by Regional Dobson/Brewer Calibration Centres (GAW Centres) to assess the traceability of measurements to standards and to improve the quality of data. Due to the lack of resources, we assist to a decrease of regional intercomparisons/calibrations of stratospheric ozone ground instruments (mainly Dobson and Brewer) consisting in a reduced traceability of their measurements to the standards and a diminished role as validation network at ground. Changes also occurred in procedures. As recognized in the previous intersessional period the CIMO Guide chapters concerning with these activities should be updated. It is suggested as a task for the next intersessional period within this ET in collaboration with the relevant group of GAW. (CIMO Guide Chap. 16 and 17).

4. Contribution to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG (higher priority tasks)
SPICE that been identified as contributing to WIGOS – IP through has a Demonstration Project (for standardization and interoperability) by the WIGOS observing component Global Cryosphere Watch (GCW).

ET-II contributed to WIGOS Key Activity Areas (WIP v2.0 – May 2013), and the WIGOS Implementation in Standardization/system interoperability/data compatibility and capacity development areas through the following:

· SPICE initiative;

· Updates of CIMO Guide (regulatory material) following WMO intercomparisons;

· Liaison with standardization bodies for the developing of ISO-WMO technical standards or standards (i.e. siting/performance classification of stations, classification of rainfall intensity instruments)  relevant for recommendations and best practices in WMO-CIMO regulatory materials; 

· Assisting in coordination of the regional radiation comparisons that have been organized during the inter-sessional period and assisting in the publication of the IOM reports; 

· Conducting surveys on the activities of the WMO Regional Radiation Centres (RRC) to give information about their activities and to assess the status of calibrations and forms of traceability to the WRR. 
B. Lower priority tasks

5. WMO Radiation Intercomparisons
An informal survey to RRCs (Task 5a) regarding their plans to hold RPCs in the 2011-2015 period and to ascertain other RRC efforts to improve measurement traceability to the WRR has been completed and integrated with the WMO survey of 2006 and the outcomes from IPC-XI questionnaires to participating RRC. The results of survey are now available to reflect the status of the situation and reported in Appendix IV.
Regarding Tasks 5a, 5d, since 2010 only two RRCs (Japan-RPC and Sweden) have held radiation comparisons. The ET-II (Martin Mair and ET-Chair) assisted in coordinating activities and reporting (IOM reports no. 110 and 112). 
Following the first International Pyrgeometer Intercomparison from 27 September to 15 October 2010 at PMOD/WRC and the discussion with J. Gröbner (PMOD) in 2013 about infrared international intercomparisons, ET-II recommends incorporating international intercomparison of pyrgeometers at future IPCs if they can be sustained. This would permit traceability of national pyrgeometers to the World Infrared Standard Group of pyrgeometers (WISG), and assist in capability and capacity development of RRCs/NRCs and the standardization of procedures and methods for pyrgeometry.
ET-II contributed to the revision of the proposal by Croatia to host a regional pyranometer intercomparison in mid-2014. 
Of note was the National Renewable Energy Laboratory (NREL) in USA publication of a pyreliometers comparison regularly conducted at Golden, CO and last conducted in September 2013 (http://www.nrel.gov/docs/fy14osti/60749.pdf>http://www.nrel.gov/docs/fy14osti/60749.pdf). Instruments belonging to the PMOD-Davos regularly take part in it, and hence it could have the status of a national pyrheliometric comparison if so endorsed by the region’s RRC. ET-II requested a link to this report be incorporated into CIMO webpage in an appropriate manner. Furthermore the ET II recommends that the WMO CIMO Secretariat encourages endorsement of comparisons that provide direct traceability to the World Standard Group (WSG) through endorsement by the relevant region’s RRC.
It is unknown as to whether progress has been made in relation to the “correcting standard viewing geometry” for future IPCs (Contact: F. Finsterle).  However, such modifications are normally proposed to the IPC ad hoc committee prior to commencement of an IPC measurement process.
6. WMO Regional Radiosonde Intercomparison
No progress was made in the development of a strategy for future radiosonde intercomparisons.

In Asia (India) a small scale radiosonde intercomparison took place but it was considered as an evaluation of usability of systems. The arrangements for a regional intercomparison in Asia, also in cooperation with the Russian Federation, have not been communicated as yet. 
Dr Krishnan reported that the regional intercomparison announced for 2011 have been postponed and there is a draft plan to organize it in 2015 or 2016. No firm dates have been proposed as yet.
7. Contribution to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG (lower priority tasks)
The success of the 1st international infrared comparison and additional national standard comparisons of existing and experimental pyrgeometers at PMOD in the inter-sessional period demonstrated their utility. As a result, as stated above, the ET proposes that international intercomparisons of pyrgeometers be held in conjunction with IPC to enhance traceability of national pyrgeometers of Members to the World Infrared Standard Group of Pyrgeometers (WISG), and assist in the related capacity development of RRCs/NRCs and the standardization of procedures and methods: key areas of WIGOS-IP.
III.
PROBLEMS ENCOUNTERED, RISKS IDENTIFIED

The SPICE IOC has identified two major risks that could impact on the timely delivery of the expected SPICE results:

· not delivering the planned results as a result of not acquiring a comprehensive and representative data set, if the project is limited to two winter seasons.

· delaying the publishing of the SPICE Final Report for one or more years, as a result of very limited capacity currently dedicated to analysis of the results and writing the report.

A more detailed analysis of risks and the related complete recommendations to be considered by CIMO-XV have been reported under a separate report to MG-11 prepared by the SPICE Project Leader Dr Rodica Nitu.

Updating CIMO Guide in liaisons with other ETs and communities following results of intercomparions was added to the work plan by CIMO-MG in its 9th session and is very important and crucial for the updating of CIMO Guide, a basic regulatory material. ET II’s contribution was limited primary by human resources capacity to do the work. Due to its importance, ET II recommends that in each future ET a dedicated expert focus on contributions to updating the CIMO Guide for those chapters relevant to the ET.

CIMO’s contribution to WIGOS is highly dependent on output from ETs and the perceived value of the CIMO contribution is at risk is the output isn’t appropriate to the needs of WIGOS. To reduce the risk it is proposed to dedicate an expert entirely to this task that will coordinate the activity with the ICG-WIGOS and identified individuals within each ET. 
The resignation or capacity of members of ETs has always been a risk. To mitigate that risk it is recommended that the CIMO MG develop procedures to readily add members to an ET that has reduced capacity to achieve its work plan. One method could be to prepare a list of suitable experts held in reserve for each ET during a CIMO session in case additional resources (approved by the CIMO MG) are needed. 

IV. 
SPECIFIC REPORTS REQUEST BY MG

None

V.  
RECOMMENDATIONS

The following recommendations are submitted by ET-II (A3) to CIMO-MG for consideration:

1. Following the detailed analysis of risks related to SPICE it is recommended:
· Extending the duration of the intercomparison from two to three winter seasons (winter seasons: 2012/2013, 2013/2014, 2014/2015 in both Northern and Southern Hemispheres; Final Report in 2016);
· Securing resources to support the data analysis (total of two person-years are required for the completion of the data analysis and report writing).
2. Incorporate “SPICE” (or a reduced part of it) in the WMO PORS as stable activity or service for polar observations. This would guarantee a longer term support and a capitalization of this unique and extensive initiative of CIMO. 
3. Include international intercomparisons of pyrgeometers into IPCs to enhance WISG traceability and capability development of RRCs/NRCs and the standardization of procedures and methods (key areas of WIGOS-IP).
4. Nominate more experts for next ET, dedicated to updating the CIMO Guide and contribute to WIGOS implementation tasks. 
5. Identify any possible stimulus to encourage RRCs to organize regular IPCs and RPCs to continue the mechanism of WMO for solar energy measurements traceability to the WRR.

6. Through the WMO Secretariat encourage the acceptance of RRCs to include calibrations or regional comparisons with direct traceability to the WSG of the WRR as national or regionally endorsed CIMO comparisons.
7. Define a procedure to add additional experts to and ETI where there is a significant risk of the ET not achieving its high priority tasks.

8. Consider the following list of global intercomparisons for consideration with high priority into the provisional programme 2014-2018 of CIMO surface-based instruments:

· Extension and completion of SPICE (until 2016);

· WMO Global intercomparison on automatic observations of cloud cover/height (celiometers, sky camera, lidars).

· WMO Regional Pyrheliometer Intercomparisons (in combination with a regional infrared intercomparison).

·  “Coordinated group of regional radiation intercomparisons” involving NRCs and recognized institutions/centres. All together the regional intercomparisons will play the role of an “international intercomparison”, with no need to establish an IOC or allocate many centralized resources, with the centralized assistance/coordination of the ET-II (or ad hoc TT), with involvement of PMOD/WRC-Davos, by applying a centralized and agreed intercomparison and data protocols at the level of the CIMO-MG and ET-II and with an unique Final Report. These should be possibly “combined intercomparisons”: open to all classes of radiometers for global short and long wave radiation + UV radiation and for all seasons (variability of conditions).

· WMO Global Radiosonde Intercomparison in 2016 in Tropics/Subtropics in conjunction with an SSI (GRUAN);

VI.
TOPICS FOR FUTURE WORK PLAN
1. SPICE tasks (continued): SPICE WP 2013-2016.
2. Feasibility studies for proposed/recommended intercomparisons (CIMO MG-10, Gen Summary par.6.8) and road map for those approved by CIMO-XVI for 2014-2018.
3. Continue assistance in coordination of Regional Radiation Comparisons and Regional Radiosonde Intercomparisons. 

4. Continued “Updating CIMO Guide (work in liaison, following outcomes of intercomparisons)” and “contribution to implementation of WIGOS” (assign dedicated ET Experts to these two tasks!)

5. IPC-XII (in conjunction with international infrared intercomparison).

6. Cooperation with other ETs on specific tasks identified by CIMO-XVI.

________________

APPENDIX III: Draft workplan (2014-2018)
(Note: do not fill in colum Person Responsible)
	No.
	Task description
	Person responsible
	Action/Milestone 
	Deliverables
	Deadline for deliver.
	Status
	Comments

	Higher priority

	1.
	WMO Solid Precipitation Inter-Comparison Experiment (SPICE)


	
	a. Monitor progress of SPICE
b. Final SPICE report
	a.Report to CIMO-MG meetings
b. CIMO MG 2017

	a. as req.
b. Dec 2017

	
	

	2.
	WMO High Quality Radiosonde Intercomparisons

	
	a. Assist in finalization of the final report

b. Incorporate relevant outcomes from Yangjiang radiosonde intercomparison into the CIMO Guide

c. Advice GCOS on most appropriate radiosondes for use in GRUAN.
d. Participate in defining the road map for next global radiosonde intercomparisons (5 years intervals) – see also 5.a.
	a. Publication of Final Report as IOM Report
b. If applicable provide document to CIMO Guide Editorial Board based on Final Report
c. Document to GCOS contact point based on Final Report

d. Document to CIMO-MG before CIMO-XVI


	a.July 2015
b.Oct 2015
c.2016
d. 2017
	
	

	3.
	Liaison with other ETs and communities (BSRN, GAW, WCRP, etc.) to update CIMO Guide following results of intercomparisons
	
	a. Liaise with other CIMO ETs members and communities on plans/on-going/completed instruments intercomparisons

b. Coordinate updates of relevant CIMO Guide chapters related to inter-comparisons with these groups and CIMO Guide Editorial Board as required.
c. Coordinate update of GAW chapters in the CIMO Guide
	a. a(1).Report to CIMO-MG
a(2). Report to OPAG-A Chairs if updates of standards required

b. , if required.
c. Update of relevant CIMO Guide Chapters


	a. (1). CIMO MG sessions
a. (2) as required
b. as required
c. As req


	
	

	4.
	Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG
	All experts
	b. Address relevant items of WIGOS Implementation Strategy approved by Cg-XVI and subsequent WIGOS IP
	a. Report to CIMO-MG
	a. CIMO MG 2017
	
	

	Lower priority

	5.
	WMO 
Radiation Intercomparisons 


	
	a. International Pyrheliometric Comparison XII
b. International Pyrgeometer Comparison II (in tandem with IPC XII)
c. If applicable assist in coordination of a regional radiation comparison
	e. Report to CIMO-MG

f. Report to CIMO-MG

g. Report to CIMO-MG
	a. CIMO-MG 2016
b. CIMO-MG 2016

c. on-going
	
	

	6.
	WMO Regional radiosonde Intercomparisons


	
	a. Develop a strategy for further radiosonde intercomparison based on recommendations of the WMO Radiosonde Intercomparison in China to be considered for the regional intercomparison

b. Investigation on availability of hosting country for organizing the regional Intercomparison (Indian Meteorological Department, India)

c. If applicable assist in coordination of radiosonde intercomparison
	d. Report to CIMO-MG

e. Report to ET

f. Report to CIMO-MG


	a.CIMO MG 2017
b. CIMO MG 2016
c. As required
	
	

	7.
	Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG
	
	a. Address relevant items of WIGOS Implementation Strategy approved by Cg-XVI and subsequent WIGOS IP
	a. Report to CIMO-MG
	a. CIMO MG-sessions
	
	


APPENDIX IV: Regional Radiation Survey

Survey to determine if Regional Radiation Centres are holding/held regional comparisons or alternative forms of traceability to WRR
 Progress Report Feb, 2014, prepared by Dr Martin Mair (Austria).
A) Assessment of the activities of the WMO Regional Radiation Centres (RRC) with special emphasis to Regional Pyrheliometer Comparisons in the period of time between 2011 and December 2015.

An informal survey on all RRC’s conducted in 2011 gave detailed information about their activities. Only TWO RRC successfully organized RPC in the period. Most of the other RRC’s are offering calibration services for standard and operational instruments for members of the specific Regional Association (RA). Details are summarized in in Table 1.

B) Assessment of the requirements of the National Radiation Centers (NRC) regarding assistance on calibration of reference instruments as well as operational instruments for radiation measurements. 

In 2006 WMO-CIMO initiated a worldwide SURVEY ON MAINTENANCE AND CALIBRATION OF BASIC METEOROLOGICAL INSTRUMENTATION. In this survey 72 WMO members gave very detailed information about their status in measurement technology and calibration of instruments. For assessing the equipment, calibration status and requirements of National Radiation Centers (NRC) the raw-data of the CIMO survey were re-analyzed, Results are shown in Table 1.
Table 1: Requirements of NRC’s and activities of RRC’s.

	Region
	Survey 2006 /
Total members
	Requirements of NRC’s
	Activities of RRC’s

	RA I
	17/58
	2 out of 17 members report to have standard instruments for radiation measurement
9 members ask for support in calibration of routine or standard instruments.
	RRC ALGERIA seems to be the only active RRC in RA I. This Regional Center is at disposal for RPC and all kind of calibration services.
RRC SUDAN has lost most of the equipment  due to natural hazards. Extended support would be necessary to reactivate it

	RA II
	16/35
	9 out of 16 members report to have standard instruments for radiation measurement
13 members ask for support in calibration of routine or standard instruments.
	RRC JAPAN successfully organized an RPC in 2012

	RA III
	5/13
	2 out of 5 members report to have standard instruments for radiation measurement
3 members ask for support in calibration of routine or standard instruments.
	RRC ARGENTINA, CHILE and PERU are well equipped with reference instruments and at disposal for RPC and all kind of calibration services.


	RA IV
	6/27
	No members equipped with standard instruments for radiation measurement
3 members ask for support in calibration of routine or standard instruments
	RRC MEXICO is at is at disposal for RPC and all kind of calibration services.
RRC CANADA is offering calibration service for members of RA

	RA V
	3/23
	3 out of 3 members report to have standard instruments for radiation measurement
2 members ask for support in calibration of routine or standard instruments.
	RRC AUSTRALIA is offering calibration service for members of RA

	RA VI
	26/50
	17 out of 26 members report to have standard instruments for radiation measurement
11 members ask for support in calibration of routine or standard instruments.
	RRC successfully organized an RPC in 2012.
All other RRC are at disposal for RPC and all kind of calibration services, if required


Summary:

Most RRC seems to be well equipped with reference instruments. A few RRC are organizing RPC periodically, whereas most of them are offering calibration services for NRC only. A significant number of RRC’s seems to be no longer active, because there was no reply on the informal survey, no specific information in CIMO-WMO survey 2006 and no participation to International Pyrheliometer Comparsions (IPC) during last 10 years.

In some regions the response-rate of the CIMO survey was rather low, so the results might not be representative.

Generally a high percentage of NRC in 2006 claimed to need support for calibration of standard instruments as well as for calibration of instruments for routine operation. 

In some regions the response-rate of the CIMO survey was rather low, so the results might not be representative. Also the requirement may have changed within the period of time since 2006.

In order to improve the status of calibration and relative traceability of all kind of radiation instruments in NRC’s the following working steps could be suggested:

· Official assessment by WMO-CIMO of the status of RRC’s about reference instruments and their calibration traceability, personnel resources and offered calibration services. 

· Presentation of the calibration services offered by each Regional Radiation Center (RRC) to the member NRC in the specific Regional Association (RA). 

· Generally all efforts to improve the traceability of calibration of radiation measurement instruments should not be limited to shortwave radiation only, but also extended on long wave/infrared and UV-radiation instruments.

