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Reference:
1 Meeting of the CIMO Expert Team on New In-Situ Technologies (First Session)
REPORT ON PROGRESS, RECOMMENDATIONS AND FUTURE ACTIVITIES OF CIMO EXPERT TEAM ON NEW IN-SITU TECHNOLOGIES
1. INTRODUCTION

1.1 The 2011-2014 Workplan indicates the activities (actions) to be carried out to fulfil the tasks as described by the Terms of Reference of the ET. The activities focus  on:

· state-of-the-art of operational instruments (performances)

· new surface and upper-air observation technologies (progress in developments)

· impact of extreme weather events (robustness, increased measurement range, extreme climates)

· technology for sustaining AWS network operations (including in extreme climate conditions)

· new radiation reference instruments

1.2 For the period 2011 to 2013 a number of actions were started up and continued, to be finalized mid dec 2013. However, although most of the work is done, most of the activities are still in progress. Most deliverables, as requested for, however, are not yet in a final stage (i.e. drafting guidelines for the CIMO Guide or as IOM Report).

1.3 The expert team had it's first meeting in September 2013. Other communication took place via the WEBEX teleconference in February 2013 and January 2014.

1.4 During the meeting in September 2013 possible new issues were discussed, considered to be relevant within the Terms of Reference of the expert team (Trans-African Hydro-Meteorological Observatory, the Measurement of Eddy Covariance, Maturity, EC Standard). Also proposals for on-going work of the ET were stated.

1.5 An overview of the activities by the ET and the state of the art of the work plan tasks is given by the report of the ET Chair (Dr Steven P. Oncley), attached to this report (Annex 1)

2. ACHIEVEMENTS WITH RESPECT TO WORKPLANS

Note: See also Annex 1
2.1 During the ET meeting the following achievements were observed:

#1, Performance of new in-situ technologies, Report on preliminary findings: a questionnaire is emailed to HMEI Members and web search is carried out resulting in a report published in doc CIMO/ET-NIST-1/Doc. 4 (08.VIII.2013). Also, one paragraph describing new sky scanning instruments for measuring cloud cover has been submitted to the CIMO Guide editorial committee.
#2, Review algorithms used in AWOS and make proposal for their standardization, Questionnaire to members and HMEI; Report with recommendations to CIMO-MG: Two stage approach: [1] Questionnaire is distributed, analyses reported in doc CIMO/ET-NIST-1/Doc. 5 (08.VIII.2013), [2] review of AWOS present weather algorithms, since description of these is mostly lacking in the CIMO Guide. The Task Team gathered from ET-NIST members a list of studies of the performance of systems using these algorithms. This action will result in additional material for the CIMO Guide is on going
#3, Guidelines to install and operate instruments to withstand severe weather: List of existing documents, IOM report drafted on severe weather: Relevant material is assembled which has to be edited before publication as an IOM Report, with parts to be inserted into the CIMO Guide.
#4, Review development of new radiation reference instruments, Preliminary report: the radiation community has recently detected a likely error in the World Radiation Reference (WRR), so it may be appropriate for CIMO to form a Task Team to address this matter. Two new infrared radiometers have been developed that provide long wave radiation measurements that are traceable to SI. It involves a change management challenge to be addressed by the same Task Team (see Annex 2 for details). Part I, Chapter 7 of the CIMO Guide (Radiation) is reviewed and updated. Two IOM reports are prepared for publication (1: report on the Davos pyrgeometer intercomparisons, February 2013, 2: Technique used for pyrgeometer calibration at PMOD/WRC-IRS, attached as Annex 2 to reference 1)
#5, Icing, Review COST-727 Report: Report is still awaiting formal approval by COST. At present no typical requirements on icing measurement are stated and it is premature to enter new details in the CIMO Guide. However gaps are observed and updates are addressed to fill these gaps with the available information. A procedure on how to implement these updates is documented in ref. 1.
3. PROBLEMS ENCOUNTERED, RISKS IDENTIFIED

3.1 No significant problems are recognized. However a major issue is the delay in starting up a number of activities. The expert team communicated via the WEBEX teleconference facilities, but had a face-to-face meeting only in September 2013, rather late for finalizing tasks in front of the stated-deadlines (mid December 2013). Identified risks: documentation to be generated is limited due to limited sources of information (or no information at all) and the limited responses from users and industry after requests for information.
4. SPECIFIC REPORTS REQUESTED BY MG

4.1 Status on documentation/reports, as documented in the work plan

4.1.1 Performance of new in-situ technologies: Document available (see ref. 1); paragraph describing new sky scanning instruments for measuring cloud cover has been submitted to the CIMO Guide editorial committee; no further updates of the CIMO Guide needed.

4.1.2 Review algorithms used in AWOS and make proposal for their standardization as a contribution to WIGOS: First document (questionnaire and further review) available (see ref. 1); development of the second part (additional material for the CIMO Guide on present weather algorithms) is on-going.
4.1.3 Guidelines to install and operate instruments to withstand severe weather: Relevant material is assembled, processed and written. It has to be edited before publication as an IOM Report - with parts to be inserted into the CIMO Guide
4.1.4 Review development of new radiation reference instruments: Two IOM reports prepared. Updates of the CIMO Guide awaits outcome of EMRP ENV-03 and proposed task team.

4.1.5 Icing: COST-727 Report, to be published as IOM report, still awaiting formal approval by COST. Proposal updates to CIMO Guide subject to external review
5. RECOMMENDATIONS


There are no specific recommendations formulated by the ET to CIMO-XVI. However the following issues should be subject to a recommendation
1. Introduction of mixing layer height, provided by LIDAR based ceilometers
2. To encourage publication of national algorithms used by present weather systems (precipitation classification, cloud amount)

3. Establishment of a task team on radiation standards (see Annex 2)
4. Requirements on the measurement of icing (range, uncertainty) 

5. The Trans-African Hydro-Meteorological Observatory (TAHMO)

6. The Measurement of Eddy Covariance.
6. TOPICS FOR FUTURE WORK PLAN AND EXPECTED ASSOCIATED DELIVERABLES

Suggestions for On-going Work of the ET, 2014-2018

1 Draft guidance material for the CIMO Guide on the advantages and disadvantages of transitioning to automated technology, in particular AWS. In most cases, supporting the more advanced equipment requires significant increases in technical ability to maintain and repair equipment, with related training costs, and the cost of spare parts for automated equipment can be considerably higher than for manually operated alternatives. So for some countries, particularly some of the least developed countries, this can introduce new problems and it would be appropriate to warn members of this in the guidance material. 

2 Investigate and report on advances in snow pack measurements (include guidance material in next CIMO guide). There are many new developments that have occurred recently, including laser snow depth, dielectric snow ice/water content, wood plates for measuring snow depth are being replaced by rough plastic plates, drifting snow measurements. (The SPICE report may provide useful input.)

3 Draft appropriate guidance material on volcanic ash detection and vertical profiles of concentration/phase using lidar and/or ceilometer. (The E-Profile project may provide useful input). 

4 Review surface characterization sensors (whether cover is dry/wet/frozen/frost. These can be difficult to differentiate. A possible WIGOS-targeted activity. 

5 PAR (photosynthetically active radiation) has not been dealt with by the radiation community up until now, but perhaps as a WIGOS activity it is now appropriate for CIMO to consider this. Fundamentally, it is not new, but a standardized definition may be useful. This is important for the ecological community though they often have low accuracy requirements.

6 It was suggested that it might be worthwhile drafting guidance material for the CIMO Guide on the range of communication techniques that can be used to report data and their advantages and disadvantages (cost, reliability), since data communications is often a significant issue in ensuring continued reporting from stations in some developing countries. There are various types of communications in use, but no standard techniques.  

7 Investigate and report on the performance of automated cloud reporting. For example, KNMI is investigating the use of ceilometers pointed by cloud cameras. With many countries transitioning to automated observations, cloud observation remains a challenge for automation.

8 Investigate and report on transmissometer performance. Transmissometers perform well at low visibility (<2km), but perform poorly at high visibility. 

_________________

ANNEX I:

CHAIR REPORT
(Submitted by Steven P. Oncley)

Summary and purpose of document: Final report of  ET-NIST activities (2011—2014)

Appendicies:

· Appendix I: ET-NIST Terms of Reference (2011-2014)

· Appendix II: Proposed ET-NIST Terms of Reference (2015-2018)

· Appendix III: ET-NIST Work Plan

· Appendix IV: Overview of literature on performance of PWS (precipitation type)

1. Introduction

This Expert Team was charged with several tasks related to the improvement of in-situ observations.  These tasks fell into three major categories: incremental improvements to measurements already being made, addition of new types of measurements, and issues related to the change from human-based observations to automatic weather stations (AWS).  

We heard numerous talks during TECO-2012 on the challenges of AWS measurements and performance, from the practical concerns of maintaining and delivering spare parts to stations in remote locations to the difference in performance between humans and laser-based systems for determining cloud cover.  Changing to AWS can have major impacts on climate records.  Thus, the effects of this change on each measurement needs to be well understood and documented, usually by parallel operation of human observers and automated sensor systems over a fully representative range of conditions and locations.  Our Expert Team started to document some of these studies, but was challenged by the scope and in some cases the lack of published results.  Clearly, the world community requires more work to be done in this area to realize the AWS advantages of improved standardization, greater temporal coverage, and improved observation resolution.

Continued advances in technologies (sensor, data processing, data communication) and reduced costs are enabling the automatic collection of increasingly diverse weather-related observations (including camera imagery).  Along with primary observations, automatic collection of metadata is increasing.  These advances present opportunities to compare observations, both in real-time and in later analysis, by different methods and to define a comprehensive set of metadata requirements.  Future Expert Teams will have plenty of work to do!

A recurring challenge for our Team was the collection of comprehensive information.  In the course of our work, we sent two questionnaires to HMEI members and other manufacturers, one to all WMO member states, and supplemented the results with input from ET members.  Response rates were poor and some respondents had to be contacted again for follow-up information. We also solicited input via an electronic bulletin board.  In all these cases, we expect that important information still was missed.  We recommend that future ETs evaluate the value of such surveys and explore the use of other methods.

2. Achievements

ET-NIST’s primary tasks were specified by our Terms of Reference (TOR) [CIMO/ET-NIST-1/Doc. 11.1 (09.VIII.2013)] and associated Workplan [CIMO/ET-NIST-1/Doc. 11.2 (09.VIII.2013)].  Work on these tasks is described below.  Note that Task 6 was to contribute to the implementation of WIGOS, which each of Tasks 1—5 addresses in some manner.

1. Performance of new in-situ technologies

ET-NIST was asked to review new technologies and techniques for measurements of interest to the hydro-meteorological community to inform CIMO members.  A questionnaire was emailed to 155 instrument manufacturers, including HMEI members, of which 20 were returned.  Another 18 products were located via a WWW search, resulting in over 90 new or upgraded products.  Five manufacturers of ceilometers/LIDARS also provided descriptions of their systems.  These are all described in CIMO/ET-NIST-1/Doc. X.Y (08.VIII.2013).

The CIMO Guide was examined to determine if it should be updated to include the most promising of these new technologies.  One paragraph describing new sky scanning instruments for measuring cloud cover has been submitted to the CIMO Guide Editorial Board.

2. Review algorithms used in AWOS and make proposal for their standardization as a contribution to WIGOS

This task was carried out in two stages.  In the first, a questionnaire was distributed to members of WMO and HMEI, asking about the use of algorithms in AWOS systems and their level of documentation.  Algorithms were important (used in an average of 81% of systems) for every AWOS variable.   40% of these algorithms are publically available and another 20% were offered to be shared with our ET.  These numbers were larger than those from a similar survey done in 2001 and represents a positive trend in making these algorithms public.  Detailed survey results are presented in CIMO/ET-NIST-1/Doc. 5 (02.IX.2013).  Any follow-up with the respondents on these algorithms will be left to the next inter-session ET.

The second stage focused on AWOS present weather algorithms, since description of these is mostly lacking in the CIMO Guide.   The Task Team gathered from ET-NIST members a list of studies of the performance of systems using these algorithms [Appendix IV]. 

3. Guidelines to install and operate instruments to withstand severe weather

The Terms of Reference for ET-NIST called for guidance to WMO members on how to install instrumentation to survive severe weather events.  Task Team members and their direct contacts assembled material on how to design to survive hazards of extreme winds, floods, fire, icing, heat, lightning, corrosion, security, and loss of infrastructure.  This guidance has been included as an Annex for the next revision of the CIMO Guide.  We encourage future CIMO ETs or other WMO groups to update this Annex as more information becomes available.

4. Review development of new radiation reference instruments

ET-NIST was asked to continue efforts to develop reference standards for pyranometers (solar radiometers), pyrgeometers (terrestrial radiometers), and ultraviolet (UV) radiometers. 

a. The radiation community, using a newly-developed SI radiometer, has found an error of 0.3% caused by the design of the existing set of the “artifact” absolute cavity radiometers that make up the World Radiometric Reference (WRR).  A process now has to be initiated to replace this standard.  This process will require involvement from all stakeholders (users and providers) of these data.  ET-NIST strongly recommends that CIMO-XVI initiate this process by creating a WRR-WISC Task Team with the charge to “recommend” a new standard.  This change should be in consultation with BIPM.  

b. During the period of ET-NIST, a new Infrared Integrating Sphere (IRIS) Radiometer has been developed by the World Radiation Center (WRC) and deployed with the existing World Infrared Standard Group (WISG) of pyrgeometers.   The comparison shows that WISG has an average offset of 4.6 Wm-2 for the integrated water vapor conditions at the WRC. An IOM report was prepared describing this pyrgeometer intercomparison and should be available in 2014.  ET-NIST strongly recommends that the WRR-WISC Task Team proposed above also consider updating the WISG calibration coefficients.

c. Contribute UV CIMO Guide updates when available mid-2014 (via GAW/ARE).

d. Updates to Part 1, Chapter 7 as a result of this work will be included in the next version of the CIMO Guide.

5. Icing

This task was to identify elements of the Final Report on the COST 727 action that should be included in the CIMO Guide -- specifically, how best to measure icing type and amounts.  This task team was challenged by the departure of the icing expert from our team during this term.  To overcome this loss, external expert reviewers were solicited to review the draft Guide sections 6.6.2 and 14.2.1.2 that this team created. Once the reviews are received, this team will submit an update to the CIMO Guide (expected before the next Congress).
Follow-up Actions from this Committee

Before the next Congress, we expect to provide CIMO Guide updates on:

· Ultraviolet (UV) measurements 

· Sky-scanning sensors to measure cloud characteristics

· Measurements of icing

3. Issues

The two primary issues relating to our Workplan are completing documentation of AWS algorithms and initiating a process to change radiation standards.  Both are addressed in our Recommendations and ToR suggestions below.  In addition, our Team raised several new issues.  These are more fully described in our CIMO ET-NIST-1 Final Report: 

1. Establish a standard for eddy-covariance measurements

2. Suggest methods to use new snowpack measurement technologies

3. Increase the number of volcanic ash measurement sites (not really a ET-NIST issue)

4. Add measurement of the surface state to site data/metadata

5. Encourage manufacturers to provide sensor health metadata with sensor data

6. Establish a standard for Photosynthetically-Active Radiation (PAR) measurements 

7. In collaboration with CBS (WMO Commission on Basic Systems), report on data communication protocols for acquisition of sensor data 

8. Disseminate the experience of the International Civil Aviation Organization (ICAO) in making visibility measurements

4. Recommendations

Standards

A WRR-WISC Task Team should be created to investigate and recommend a new standard for solar radiation measurements and to consider updating the WISG calibration coefficients.

A standard for PAR measurement should be established.

A standard methodology for eddy covariance measurements should be established.  This activity should be coordinated with GAW/ARE.

Standard practices for measuring atmospheric composition should be established.

Observations

Write a review of present weather performance results, following up from the list of these activities prepared by our ET, and suggest updates to the CIMO Guide.

New methods of snowpack observation should be added to the CIMO Guide.

More systems should be deployed to measure volcanic ash.

The observational needs for a description of the surface state and measurement approaches need to be defined.

Sensor exposure and sensor health metadata should be collected both for data interpretation and to aid in data quality control.

General

Another process should be used to more efficiently gather information on new observational technologies. Increased use of the HMEI electronic bulletin board would be a great way to announce new products and would allow ETs to obtain this information quickly.  Any new TORs should make clear how this information would be used.
The next ET should follow-up with AWOS algorithm respondents on algorithms for variables other than present weather.

Seek more input on approaches for mitigation of the effects of extreme weather events on AWS and other measurement systems from the Disaster Risk Reduction (DRR) forum.

Produce guidance material on how best to use various data communication methods.

Especially for a new Expert Team, such as ourselves, the first face-to-face meeting should be held early in the inter-sessional period.

5. Proposal for ToR of the ET (for the next inter-sessional period)

We recommend that an ET-NIST be continued in the next inter-sessional period to follow-up on the issues raised above.  The ToR would be quite similar to those of our ET-NIST.  Specific changes (shown in Appendix II) are:

· Building on our work to describe robust measurements methods, to focus now on the development of new robust sensors

· Continue our work to describe AWS methods, and add a review of comparisons with human observers

· Transition from a review of radiometer standards to a recommendation for new standards.

6. Proposed Work Plan for the follow-on ET 

The work plan for the next ET-NIST follows from the Recommendations, above.  With this lengthy list, it is likely that only a subset could be accomplished in the next four years.
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Appendix I: Terms of Reference of the CIMO Expert Team on New In-Situ Technologies (2011-2014)

1. Review and publish performance results and recommendations relating to the state-of-the-art of operational instruments, their calibration and methods of observation and their observing system supporting infrastructure.
2. Monitor and report on progress in development and performance of new surface and upper-air observation technologies and measurement techniques.
3. In view of the increased impact of extreme weather events, review and make proposals on:
a. Need for development of more robust instruments with greater resilience to extreme weather conditions and combinations of weather conditions;
b. Need for development of instruments with increased measuring range;
c. Investigation of performance of instruments in extreme climate.
4. Monitor progress and give guidance on observing technology associated with sustaining AWS network operations, including in extreme climate conditions.
5. Review development of new radiation reference instruments and update relevant guidance material.
6. Develop guidance material relevant to the ET ToRs, including proposals for updates of/new chapters for the CIMO Guide.
7. Establish Task Teams to address specific tasks, as appropriate, monitor Task Team work progress and report to CIMO-MG. 

_________________________

Appendix II: Terms of Reference of the CIMO Expert Team on New In-Situ Technologies (2015-2018)

1. Encourage publication of performance results and recommendations relating to the state-of-the-art of operational instruments, their calibration and methods of observation and their observing system supporting infrastructure.

2. Monitor and report on progress in development and performance of new surface and upper-air observation technologies and measurement techniques, with special attention to performance in extreme weather conditions.

3. In view of the increased impact of extreme weather events, review and make proposals on:

a. Need for development of more robust instruments with greater resilience to extreme weather conditions and combinations of weather conditions;

b. Need for development of instruments with increased measuring range;

4. Review comparisons of AWS cloud, present weather, and precipitation measurements with those by human observers.

5. Create a Task Team to recommend changes for solar and terrestrial radiation references.  Our suggested Terms of Reference for such a Task Team area are:
To address implications of proposed changes to the solar and terrestrial radiation references, by:

a. Reviewing and assessing developments of reference instruments of solar and terrestrial radiation with regard to observed differences to working reference,

b. Assessing consequences of a change in solar/terrestrial reference scales with regard to Stakeholder needs,

c. Making recommendation for a modification of the current references (Implementation plan) and propose methods on how to deal with old data,

d. Providing a status report and recommendations for CIMO session XVII (2018).

6. Recommend a procedure to establish a standard for the measurement of Photosynthetically Active Radiation (PAR).

7. Develop guidance material relevant to the ET ToRs, including proposals for updates of/new chapters for the CIMO Guide.

8. Establish Task Teams to address specific tasks, as appropriate, monitor Task Team work progress and report to CIMO-MG. 
Appendix III: Work Plan of CIMO Expert Team on New In-Situ Technologies  (2011-2014)
	No.
	Task description
	Person responsible
	Action
	Deliverable
	Deadline for deliv.
	Status

[%]
	Comments

	1.
	Performance of new in-situ technologies
	W. Wauben

B. Hartley

M. Yigit

N. Nouni

S. Waas
	1. Review performance of new surface and upper-air technologies and measurement techniques, including ceilometers, integrated sensor methods to observe mixed-layer height, and cloud base and amount derived from a variety of techniques
	1.1 Report on preliminary findings

1.2 Document on findings

1.3 Recommended updated to CIMO Guide


	CIMO–MG-10, 2012

Mid-Dec 2013

Mid-Dec 2013
	50

100

0
	ET ToR 2

Aligns with WIGOS Action 3.1.1

See FP ET-NIST-1
No updates needed.

	2.
	Review algorithms used in AWOS and make proposal for their standardization as a contribution to WIGOS
	W. Wauben M. YİĞİT

B. Hartley

S. Waas


	1. Examine use of algorithms and setup of instrumentation by Members

2. Document algorithms used by automatic observing systems, to enable assessment and review of climate datasets
	1.1 Questionnaire to members and HMEI

1.2 Report on Stage I to  CIMO-MG

2.1 Preliminary report on cloud and weather, with recommendation for future activity

2.3 Recommendation on update to CIMO Guide
	July 2011

CIMO-MG 2014

CIMO-MG- 2014

Mid-Dec 2013
	100

90

10

0
	CIMO-XV, para 9.30

Aligns with WIGOS Action 6.1.1

	3.
	Guidelines to install and operate instruments to withstand severe weather
	S. Oncley

J. GUO
	1. Identify and review existing guidance material on the optimal use of methods to measure severe hydro-meteorological events.
	1.1 List of existing documents

1.2 Draft report on severe weather

1.3 New Annex to CIMO Guide on hardening methodologies
	Dec. 2011

2012

Dec. 2013
	100

100

100
	CIMO-XV, para 9.30



	4.
	Review development of new radiation reference instruments
	J. Gröbner
	1. Assess the development of new reference pyrheliometers including traceability to SI

2. Report on the development of new refererence pyrgeometers and pyrgeometer response equations and propose suitable approaches

3. Examine UV component of CIMO Guide Chapter 7


	1.1 Preliminary report

1.2 IOM document

1.3 Recommended update to CIMO Guide

2.1 Preliminary report

2.2 IOM document

2.3 Recommended update to CIMO Guide

3. Recommended update to CIMO Guide chapter 7
	2012

Awaiting outcome of Task Team.

2013

2014
	100

0

0

100

100
100

0


	ET-MR&ACM-2, para 7.2.2

IOM Report in intercomparison

Awaiting outcome of EMRP ENV-03

	5.
	Icing
(pending publication of COST 727 report)
	W. Wauben

(Jani Poutiainen)
	1. Review COST-727 Report

2. Update Guide taking in account findings of COST-727 on icing
	1. Document on review

2. Proposed updates to CIMO Guide 
	2012

2013
	100

80
	CIMO-XV, para 4.10
Updates under external review.

	6.
	Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG
	TBD
	1. Address relevant items of WIGOS Implementation Strategy approved by Cg-XVI and subsequent WIGOS IP
	TBD after Cg-XVI
	
	
	


Appendix IV: Overview of literature on performance of PWS (precipitation type)

Netherlands

· PW Sensor: Vaisala FD12P

Additionally used: Temperature, humidity, rain gauge, ceilometer, wind, LDS in PW correction and derivation of weather code

Status: operational

Evaluations: 

vd Meulen, TECO 1992, IOM 49, HSS versus OBS, 1yr.

vd Meulen, TECO 1994, IOM 57, HSS+FD12P versus OBS, ½ yr.

Wauben, AMS 2002, http://ams.confex.com/ams/pdfpapers/27237.pdf, FD12P +cor versus OBS, 2*1 yr + scores.

Wauben, TECO 2002, IOM 75, http://www.knmi.nl/~wauben/AVW/Teco2002_Wauben_P1.1(17).pdf, FD12P +cor versus OBS, 2*1 yr + scores.

vd Meulen, EUMETNET 2003, http://www.knmi.nl/samenw/geoss/eumetnet/E-PWS-Sci/report/PWS-SCI_final_report.pdf, -

Bloemink, KNMI 2004, TR 259, http://www.knmi.nl/bibliotheek/knmipubTR/TR259.pdf , FD12P + cor versus OBS, 2 winters.

De Haij, KNMI 2007, TR 297, http://www.knmi.nl/publications/fulltexts/200710_precipitationtype_tr297.pdf FD12P+correction vs OBS, 6*3 yr + scores

De Haij, Wauben, TECO 2010, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/3_2_DeHaij_Netherlands.doc + scores 

Bloemink & Wauben, KNMI 2012, TR 331, http://www.knmi.nl/bibliotheek/knmipubTR/TR331.pdf  performance FZ Fd12P and local TA, no OBS + scores.

· PW Sensor: Thies LPM, Ott Pasivel, Lufft R2S, Vaisala WXT520

Status: test

Evaluations: 

Bloemink & Lanzinger, TECO 2005, IOM 82, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-82-TECO_2005/Papers/3(11)_Netherlands_4_Bloemink.pdf, LPM + FD12P vs OBS, 2 winter months + scores

De Haij, KNMI 2009, LPM, Parsivel, FD12P versus OBS (using DWD data) + scores

De Haij, Wauben, TECO 2010, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/3_2_DeHaij_Netherlands.doc + scores 

De Haij, KNMI 2010, LPM, Parsivel, R2S, WXT 520, FD12P versus OBS

Germany

Bloemink & Lanzinger, TECO 2005, IOM 82, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-82-TECO_2005/Papers/3(11)_Netherlands_4_Bloemink.pdf, LPM + FD12P vs OBS, 2 winter months

Other DWD publications?

UK

Stepek et al, TECO 1992, IOM 49, HSS and LEDWI versus OBS scores, 2 winters.

Stepek et al, TECO 1994, IOM 57, HSS, LEDWI and FD12P versus OBS scores, 1 winter.

McRobbie, UKMO 2002, TR 21, FD12P + correction, 9*1 winter.

McRobbie at el, TECO 2002, IOM 75, FD12P + correction, 8*1 winter.

Shearn, TECO 2002, IOM 75, FD12P + correction, 8*1 winter.

Lyth, TECO 2006, IOM 94, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-94-TECO2006/P1(19)_Lyth_UK.pps FD12P + correction versus OBS.

Lyth, TECO 2008, IOM 96, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-96_TECO-2008/2(16)_Lyth_United_Kingdom.doc FD12P + correction+ LPM+Parsivel+PW100 versus OBS, 

Lyth, ?? 19/9/08 FD12P+cor, Ott Parsivel, Thies LPM, CS PWS100 versus OBS

France

Leroy & Bellevaux, WMO 1998, IOM 73, FD12P, HHS 402, LEDWI, POSS, SCHUBERT versus OBS

Leroy, TECO xx and AMS xx, Prewic: FD12P, HHS 402, LEDWI, POSS, SCHUBERT versus OBS

Zanghi, TECO 2006, IOM 94, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-94-TECO2006/P3(11)_Zanghi_France.pps, PWD22, LPM, Parsivel.

China

CMA / HKO?

Austria

ZAMG / AustroControl?

Switzerland 

MeteoSwiss?

US

Ramsay, AMS >=2001?, LEDWI+Rosemount, FZRA, 323 icing event throughout US over 3 yrs

Ramsay ASOS http://www.nws.noaa.gov/asos/pdfs/fzdzmod.pdf 

Burnham et al, AMS 1997, PW11 (HSS?), 3 snow events.

Lewis, et al, AMS >=2001? , MPS + ASOS corrected, 5 events.

Canada 

Wong Kai, TECO 2012, IOM 109, http://www.wmo.int/pages/prog/www/IMOP/publications/IOM-109_TECO-2012/Session1/P1_30_Wong_Performance_Wx_Sensors_Precip_Gauges.pdf, intensity only.

Sheppard & Joe, JAOT 2000, FD12P, HSS402B, POSS/AWOS and WIVis vs OBS scores

Sweden

Andersson et al, TECO 1994, IOM 57, LEDWI, HSS, FD12P vs. OBS scores, ½ yr.

Australia

Anderson, BOM 2007, report 686, FD12P versus OBS, 3*1yr

Anderson, BOM 2009, report 691, Thies LPM versus Ott Parsivel

New Zealand

Bruce’s overview of evaluation reports of tests performed in 2003 and 2009, FD12P versus OBS 

ANNEX II
Terms of Reference for a Task Team to address change management and traceability issues in regard to the WRR and the WISG

Terms of Reference are to address implications of proposed changes to the solar and terrestrial radiation references, by:

1 Reviewing and assessing developments of reference instruments of solar and terrestrial radiation with regard to observed differences to working reference,

2 Assessing consequences of a change in solar/terrestrial reference scales with regard to Stakeholder needs,

3 Making recommendation for a modification of the current references (Implementation plan) and propose methods on how to deal with old data ,

4 Providing a status report and recommendations for CIMO session XVII (2018).

Membership of the Task Group should comprise representatives of Stakeholder Groups and at least one representative of the World Radiation Center. Stakeholder Groups include:
1 BSRN 
2 Solar power / photovoltaic Industry

3 Climate Scientists – IPCC 

4 World Radiation Data Center

Procedures on how to move from one reference to another to be based on BIPM rules. The Task Team should work closely with BIPM, following their procedure for changing a reference.
Follow-on work under this task to include:

1 Finalization of a recommendation to CIMO-XVI on formation of the WRR-WISG Task Team.
2 Circulate amongst the ET members the report on the pyrgeometer intercomparison and request their review of it, then submit it the secretariat for publication as a IOM report.

3 Submit the CIMO Guide update to Secretariat.

4 Contribute updated UV material for CIMO Guide Ch 7, once it becomes available in mid-2014 (via ARE Department).
APPENDIX I: Updated workplan (2010-2014)

See report, Annex I, Appendix III
APPENDIX II: Background information 

1.
See report, Annex I (Chairs’ report)
________________

APPENDIX III: Draft workplan (2014-2018)
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