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	Summary and purpose of document
This document provides draft Terms of Reference CIMO Testbeds and Lead Centres.


Action proposed

The Meeting is invited to finalize Terms of Reference CIMO Testbeds and Lead Centres for consideration by CIMO-XV.
________________
Annexes:

1. Draft Terms of General Reference CIMO Testbeds;
2. Draft Terms of General Reference CIMO Lead Centres;
3. Draft Terms of Reference CIMO Lead Centre for Precipitation Intensity.
CIMO Testbeds and Lead Centres
1. The two concepts of CIMO Testbeds and Lead Centres were formulated some years ago and the Executive Council (EC) requested CIMO to work on these topics. At the present time, a proposal for a Lead Centre was presented to an Expert Team (ET) meeting. The MG should prepare a proposal to CIMO-XV to approve the generic concepts/terms of reference of Testbeds and Lead Centres, to enable nomination of such centres, recognizing special facilities providing an important support to CIMO. 
CIMO Testbeds
2. EC-LIX (2007) noted the significant impact on data compatibility and accuracy of instrument intercomparisons implemented by CIMO. It recommended that intercomparison efforts be extended to “test-bed” observing system evaluations.

3. CIMO Testbeds shall be considered for each specific expertise in surface or upper air method of observations where guidance material is still missing in particular in the CIMO guide. This is eg. the case for specific studies in the field of harsh environment monitoring or for remote sensing methods of observations.

4. CIMO Testbed for ground-based in situ and remote-sensing systems of observation could be specifically evaluated to best meet user requirements for increased temporal and spatial resolution of upper-air measurements.

5. Within Europe, a new COST Action ES0702 EG-CLIMET “European Ground-Based Observations of Essential Variables for Climate and Operational Meteorology” was initiated in May 2008 and will last for at least a period of four years. Test-beds established for this COST Action would allow the initiation of the CIMO test-bed instrument facilities. 
6. This COST Action conducts research of the use of integrated profiling systems (ground based remote sensing) with in-situ, aircraft and weather radar observations to examine options for future upper-air networks.  The project will facilitate the participation of a wide number of Members within Europe and through the proposed Action Workshops also participation from Members worldwide.  In view of the above, the Cost Action is of extreme importance for WIGOS and the future role of CIMO in WIGOS framework.
7. EC-LX (June 2008) took into account CIMO efforts to establish a Test-bed Instrument Facility (network) and requested CIMO to collaborate with the COST Action ES0702 EG-CLIMET so as to build foundations for the future CIMO Test-bed Instrument Facility while addressing integration of ground-based remote sensing and in-situ observations for future upper-air observing networks.
8. In this regard, a draft of General Terms of Reference for CIMO remote-sensing testbeds is presented in ANNEX I for finalization by the CIMO-MG and consideration by CIMO-XV.
CIMO Lead Centres
9. EC-LIX (May 2007) requested CIMO to identify a Centre(s) of excellence that would serve as the CIMO Lead Centre(s) for Instrument Development and Testing and to develop terms of reference for such a Centre(s).
10. CIMO-MG-5 requested the OPAG Co-Chairs to address that matter in collaboration with the expert teams under their responsibility and to provide proposals for the nomination of such a Centre(s), including TOR, by TECO 2008 to the President. The OPAG Co-Chairs should particularly consider nominating such a Centre(s) in the case that their work relies strongly on the expertise provided by a specific Centre. 

11. In this regard, a draft of General Terms of Reference is presented in ANNEX II for finalization by the CIMO-MG and consideration by CIMO-XV.

CIMO Lead Centre on Precipitation
12. Following the EC-LIX request, the Joint Expert Team on Surface-Based Instrument Intercomparisons and Calibration Methods (ET) and International Organizing Committee on Surface-Based Instrument Intercomparisons (IOC) at its seventh (reduced) session, Vigna di Valle, Italy, 22‑27 June 2009, reviewed a proposal for the realization of a CIMO Lead Centre on precipitation.
13. The ET/IOC recommended that the developed expertise and the infrastructure of the Field Intercomparison of Rainfall Intensity Gauges should be further exploited within WMO beyond the time limits of the intercomparison. This Lead Centre would be distributed over different sites to make best use of the available know-how and infrastructure. It would consist of a field experimentation site for liquid precipitation at the Italian Meteorological Service Centre of Meteorological Experimentation (ReSMA) in Vigna di Valle, and of a laboratory site for instrument testing and calibration at the University of Genoa. Other suitable sites for solid precipitation measurements would be further envisaged and tested, as for example Mt Cimone. 
14. A Lead Centre for precipitation intensity would provide specific guidance to Members on respective instrument calibration and their achievable accuracy, performing laboratory and field tests and providing research/technical developments about the measurement of precipitation intensity and the related data analysis and interpretation.
15. A description of the draft proposal, including very preliminary terms of reference is provided in ANNEX III.
-----------------------------------

ANNEX I

Draft General Terms of Reference For CIMO Testbeds for ground based remote sensing and in-situ observations TB-REM
1. The purpose of CIMO TB-REM is to safeguard expertise that is still available within NMHs in testing of instruments and provide international platform for integration of ground-based remote sensing and in-situ observations within WIGOS.
2. CIMO TB-REM will be established by CIMO session based on proposals from Members. In doing so, CIMO will evaluate the capability of a Member’s site as for the instrumentation which is available on the site, expertise and a long-term commitment.

3. CIMO TB-REM will be responsible for providing guidance in integration of ground-based remote sensing and in-situ observations, as well as in the development of standard procedures and advice related to instrument use and operation.
4. CIMO TB-REM should be a “centre of excellence” and resource in further development of cost-effective instrument technology and systems and should collaborate with other scientific and development institutions and agencies, including instrument manufacturers. 

5. CIMO TB-REM should be instrumental in CIMO effort to bridge gaps between countries by assisting CIMO in conducting training and capacity building activities. Ideally each CIMO Testbed shall be linked to at least one companion station/site from a less favored country in providing all necessary support in training, capacity building both at the TB-REM site or at the companion site.
6. CIMO TB-REM will provide at least 2 reports during the 4 year CIMO intersession period to CIMO-MG and will make presentation in TECOs.

ANNEX II

Draft General Terms of Reference For CIMO Lead Centres
1. The purpose of CIMO Lead Centres is to safeguard expertise that is still available within NMHs and provide synergies through international collaboration in standardization of instruments’ performance, instrument interoperability and compatibility within WIGOS.
2. CIMO Lead Centres will be established by CIMO session based on proposals from Members. In doing so, CIMO will evaluate the capability of a Member’s site as for the instrumentation which is available on the site, expertise and a long-term commitment.

3. CIMO Lead Centres will be responsible for development of standard procedures for all aspects of instrument use and operation with a view to promote worldwide instrument compatibility and interoperability. They should provide advice related to instrument use, operation, calibration. 

4. CIMO Lead Centres should be a “centre of excellence” and resource in further development of cost-effective instrument technology and systems and should collaborate with other scientific and development institutions and agencies, including instrument manufacturers. 

5. CIMO Lead Centres should be instrumental in CIMO effort to bridge gaps between countries by assisting CIMO in conducting training and capacity building activities.

6. CIMO Lead Centres will provide yearly reports to CIMO-MG and will make presentation in TECOs.

ANNEX III

DRAFT TERMS OF REFERENCE FOR A LEAD CENTRE ON PRECIPITATION INTENSITY (LC-PRIN)

Basic concept: To establish a Lead Centre with the aim of providing specific guidance to Members about instrument calibration and their achievable accuracy, performing laboratory and field tests and providing research/technical developments about the measurement of precipitation intensity and the related data analysis and interpretation.

Considering:

1. The results of the Laboratory Intercomparison of rainfall intensity gauges (2004-2005) and the results of the Field Intercomparison of rainfall intensity gauges (2007-2009),

2. The need for improving dynamic calibration procedures in laboratory and the achievable accuracy of intensity measurements in field conditions to meet increasing needs for high quality meteorological and hydrological data,

3. The requirement for general standardization of precipitation intensity measurements,

4. The need for building the hierarchy of the traceability of precipitation intensity measurements to International System of Units standards,

5. The current projects of revision of the ISO/EN 13798:2002 (Reference Rain Gauge Pit) and the development of a technical report about rainfall intensity measurements both approved by the resolutions of CEN/TC 318 Hydrometry;

6. The need for international comparisons and evaluations of precipitation gauges in support of instruments development, data compatibility and homogeneity,

The following “profile” is proposed for the establishment of a Lead Centre (LC) on Precipitation Intensity (PRIN):

a) The LC-PRIN shall have, or have access to, the necessary facilities and laboratory equipment to perform dynamic calibration of precipitation gauges in the laboratory, according to the recommended CIMO procedures (CIMO XIV – Recommendation n°2);

b) The LC-PRIN shall develop technical procedures and improve the laboratory capabilities concerned with the results of the Field Intercomparison of RI gauges, e.g. the evaluation of stability of 1 minute measurements, the determination of the 1 minute step response function, the recommendation for accurate time synchronization of 1 minute intensity measurements, the evaluation of possible standard calibration procedures for non-catching type precipitation gauges, etc.;

c) The LC-PRIN shall maintain suitable equipment for laboratory calibration and the traceability of its measurement standards and measuring instruments;

d) The LC-PRIN shall perform research on suitable equipment and procedures for routine field testing of network precipitation gauges to be proposed as recommended for the standardization of field calibrations of precipitation gauges during operational use;

e) The LC-PRIN shall have the necessary test beds and equipped facilities, located in suitable climatic locations for solid or liquid precipitation or both, to perform regular laboratory/field measurement campaigns or international/regional comparisons with the purpose to test the performance of different measuring principles for precipitation intensity and the effects of laboratory calibrations mentioned above on the measured intensities;

f) The LC-PRIN, in dealing with liquid precipitation measurements, shall maintain a set of gauges acting as a working reference for field measurements of rainfall intensity; the working reference rain gauges should be inserted in a pit according to the ISO/EN 13798:2002 revision 2009 (Reference Rain Gauge Pit) to minimize the effect of weather related errors on measured rain intensities;

g) The LC-PRIN, in dealing with solid precipitation measurements, shall maintain a working reference for field measurements of snowfall intensity to be installed according to the WMO reference standard (DFIR) to minimize the effect of weather related errors on measured snow intensities;

h) The LC-PRIN shall cooperate with regional RICs for the development of quality assurance procedures, guidance material to Members regarding the performance and maintenance of precipitation intensity gauges;

i) The LC-PRIN will propose standards on precipitation intensity measurements for consideration in WMO and ISO technical committees (under ISO/WMO working arrangement on 16th September 2008);

j) The LC-PRIN shall regularly provide the Members and WMO-CIMO/ET with technical reports (at least 2 reports during the 4 year CIMO intersession period) of its laboratory and field activities;

k) The LC-PRIN shall cooperate with regional RICs and other international test bed facilities for the organization and participation in field tests for specific purposes or in international/regional intercomparisons;

l) The LC-PRIN shall have a dedicated managerial and technical staff with the necessary expertises and experience in fulfilling its functions.

m) The regional RIC will assess the LC-PRIN, at least every five years, to verify its capabilities and performance.
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