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EXECUTIVE SUMMARY

This report provides a summary of the third (reduced) session of the Joint Expert Team on Surface-Based Instrument Intercomparisons and Calibration Methods (ET) and International Organizing Committee on Surface-Based Instrument Intercomparisons (IOC). The ET/IOC inspected the intercomparison site, made suggestions to improve further its functionality and possible expansion of the site and selected three additional instruments for the intercomparison. It decided on the procedures for the laboratory calibration phase, procedures for the field installation, including the supervision and maintenance of instruments during the intercomparison period. The ET/IOC also agreed on the data acquisition and archiving, data processing, data policy and analysis methodology. It identified suitable Data Analysis Expert for the supervision of the intercomparison database and for data processing and analysis. It also updated the schedule of laboratory and field intercomparisons and agreed on the import/export procedures of participating instruments.
GENERAL SUMMARY

1. ORGANIZATION OF THE SESSION

1.1 Opening of the session

1.1.1 The third (reduced) session of the Joint Meeting of the Expert Team on Surface-Based Instrument Intercomparisons and Calibration Methods (ET) and the International Organizing Committee on Surface-Based Instrument Intercomparisons (IOC) was held in the Italian Meteorological Service Centre of Meteorological Experimentation (ReSMA), Vigna di Valle, Italy, from 26 February to 2 March 2007. Mr Eckhard Lanzinger, the Project Leader of the Field Intercomparison of RI Instruments, opened the session. Col. Daddario, Director of ReSMA, Col. Pagano, representing the Permanent Representative of Italy with WMO, and Mr Ondráš, WMO, welcomed the participants. The list of participants is given in Annex I.
1.1.2 The official opening was held on 27 February 2007 in the Aviation military historical museum with the presence of the representatives of different units of the Italian Meteorological Service, universities, students and media. Opening statements were presented by Col. Daddario, Director of ReSMA; Col. Amadio, Chief of the Vigna di Valle Airport; Col. De Simone, Director of Meteorology and Climatology National Centre; Brig. Gen. Capaldo, Permanent Representative of Italy with World Meteorological Organization, Col. Pagano, Italian Meteorological Service, and Dr. Miroslav Ondráš, WMO. Presentations were made on the Laboratory and Field Rainfall Intensity Instruments’ Intercomparisons by Prof. Lanza, Project Leader of the Laboratory Intercomparison (University of Genoa), Dr. Lanzinger, Project Leader of the Field Intercomparison (German Meteorological Service) and Cap. Vuerich, Site Manager of the Field Intercomparison (ReSMA). City Majors of Bracciano, Anguillara and Trevignano Romano also addressed the participants.

1.2  Adoption of the agenda
1.2.1 The ET/IOC adopted the Agenda for the meeting, which is reproduced at the beginning of this report.
1.3 Working arrangements for the session
1.3.1 The working hours and tentative timetable for the meeting were agreed upon. It was agreed that the ET/IOC meeting would be co-chaired by Mr Lanzinger, Project Leader of the WMO Field Intercomparison of RI Instruments (PL), and Mr van der Meulen, OPAG-SURFACE Co-chair responsible for ET/IOC-SBII.
2. REPORT OF THE CHAIRMAN

2.1 Mr Lanzinger presented a report of ET’s activities related to the WMO Field Intercomparison of RI Instruments. He informed on the process of the selection of participating instruments and activities in support of the intercomparison site preparations. He noted that Mr Leroy, the ET/IOC chair, could not participate due to the other preoccupations.
3. FIELD INTERCOMPARISONS OF RAINFALL INTENSITY (RI) INSTRUMENTS, VIGNA DI VALLE, ITALY 

3.1 Report of the Site Managers

3.1.1 Mr Vuerich, the Site Manager of the Field Intercomparison (SM-FI) informed on the status of the preparation of the intercomparison site, including details of the reference gauge pit, sites for the installation of instruments, cable grid, protection, ancillary sensor positions and issues needed to be addressed by the ET/IOC during the meeting (see Annex II).

3.1.2 Mr Stagi, the Site Manager of the Laboratory phase of the Intercomparison (SM-LI) informed on the status of the preparation of DICAT laboratory of the University of Genoa, Italy.

3.2 Evaluation of the intercomparison site

3.2.1 Following the presentation of the SM-FI, the ET/IOC inspected the intercomparison site. Even if the site was not yet 100 % ready, it appreciated the remarkable progress made so far, benefited from the substantial investment and capacities provided to the project by the Italian Meteorological Service. The ET/IOC made several proposals aimed at further improving the site functionality.

3.2.2 As regards the grating for the pit, where the four reference instruments will be placed, the ET/IOC decided to create an opening that fits for the largest reference gauge and to use appropriate reduction adapters for smaller gauges to reduce the space around the gauge to the required 12.5 cm (EN-13798:2002). The standard opening will then be 62.5 cm and will be reduced to 37.5 cm and 50.0 cm respectively.

3.2.3 The ET/IOC decided to add four additional installation places on the corners of the intercomparison site’s boundaries. At these new positions rotating anemometers, wetness sensors and/or optical precipitation detectors will be installed at 1 m height. Mr Baker (USA) committed to provide five wetness sensors and five propeller-vane anemometers (RM Young) for wind measurements (one spare sensor to be used in the case of failure). The anemometers will be calibrated against a traceable standard. These instruments would be available for shipment within couple of weeks.
3.2.4 The four sites originally dedicated to ancillary sensors (T, RH, wind, solar radiation) will become available for three additional rain gauges (see item 3.3) and one position for temperature, humidity and pressure measurements. 

3.2.5 The ET/IOC suggested that the slopes around the intercomparison site should be better smoothed than it was during the inspection. 

3.2.6 Proposal was made to move the Scintec SODAR away from the intercomparison site to another place further from the site.

3.2.7 As the intercomparison site was not functional at the time of the ET/IOC meeting, it was decided that a small inspection team (not more than 3 experts) should evaluate the functionality of the total system prior to start of the intercomparison exercise. WMO was requested to arrange for funding of the mission of the team. ReSMA agree to provide inexpensive accommodation and feeding to the inspection team to ease the burden of WMO to fund this mission.
3.3 Instruments selected for the field intercomparison

3.3.1 The ET/IOC reconfirmed the selection of 24 participating instruments and four reference instruments. It was noted that not all manufacturers supplied the ET/IOC with the information/manuals needed for proper design of the acquisition system and installation of instruments and the SM-FI was requested to send reminder to the respective manufacturers to obtain the manuals as soon as possible. 

3.3.2 Due to the availability of three more positions (see item 3.2.4), the ET/IOC agreed on the selection of three additional gauges from the list of potential participants:

a) Lambrecht (Germany), instrument type 15188 (priority due to participation in the Laboratory RI Intercomparison);
b) Environmental Measurements Ltd (UK, suggested by Brazil), instrument No. ARG100 (priority due to the large number of installations); 
c) MTX (Italy), instrument type PP040 (priority due to the large number of installations).
3.3.3 WMO Secretariat will inform the respective Permanent Representatives with WMO and/or manufacturers on the selection of the above three instruments. A letter will be copied to the PL and SM-FI. The PL will contact manufacturers to request additional information and agree on further arrangements.

3.4 Procedures for laboratory calibration phase before the field phase

3.4.1 The ET/IOC discussed the procedures for laboratory phase. It agreed that results of the laboratory calibration would not be used for applying any correction or adjustment to the data during the field intercomparison period.
3.4.2 All procedures used for the WMO Laboratory Intercomparison of RI Gauges (De Bilt, Genova, Trappes) will be kept, with the following exceptions:

a) A laboratory calibration will be done under constant flow rate condition but data evaluation will be done for 1, 5, 10, 15 -minute time intervals;

b) A laboratory calibration will also consist of a measurement of step response and delay times;

c) Following the decision to shorten the time for calibration it was decided to use a RI of 5 mm/h as the lowest RI (instead of 2 mm/h as previously used in the WMO Laboratory Intercomparison of RI Gauges).

3.4.3 Only catchment type gauges shall be calibrated in DICAT Laboratory in the University of Genoa prior to field installation. 
3.4.4 The first batch of 25 (catchment type) instruments (12 TB + 7 WG + 2 OT+ 4 reference gauges) will be calibrated as soon as possible and with priority. Spare instruments (duplicates) will be calibrated later with inferior priority. If any problem would occur that calibrations at DICAT cannot be performed in time by the end of May then the RIC Trappes (Météo France) would be requested to provide necessary calibration services. This is to ensure the tight time schedule until the start of the field phase of the Intercomparison targeted to 1 July 2007.

3.4.5 The SM-LI, with the support of the Data Analysis Expert, will prepare reports on the result of the laboratory calibration of participating catchment-type instruments. 

3.4.6 The ET/IOC agreed that it would be of an advantage for the SM-FI if he would at least partially participate in the laboratory phase, as appropriate for ReSMA.

3.5 Procedures for installation and supervision of instruments

3.5.1 The decision was taken by the ET/IOC to exclude windshields to provide uniform measurements from all gauges. 
3.5.2 All gauges and ancillary sensors (wind, wetness) will be installed at 1 m height. Other ancillary sensors (T, RH, solar radiation, etc.) will be installed at CIMO standard heights.

3.5.3 The positioning of 31 participating rainfall intensity gauges as well as ancillary sensors has been discussed and adopted by the ET/IOC (see Annex III). The following criteria for positioning have been applied:

a) Almost random distribution of gauges with different measuring principles;

b) No clustering of large gauges in order to prevent mutual disturbance of the wind field. 

3.5.4 The ET/IOC adopted the use of the following meta data:

a) Data from Pt100, Humicap, pressure sensor, one 3D-sonic anemometer (Gill) and pyranometer (global solar irradiance), (all instruments to be provided by the ReSMA.)
b) Data from four wetness sensors and four anemometers (to be provided Mr Baker).
c) Data from one optical rain detector (to be provided by the PL). 

d) Data from web cams (SM-FI and PL will try to provide devices). The captured pictures will be taken at least hourly and stored together with the rain gauge data files of that day.

e) All operating manuals of selected instruments.

f) Results of the calibration phase.

g) Record of all actions performed and observations made concerning the functionality of the instruments in a form of an electronic logbook operated by local staff.
h) Regular and special observations recorded by the ReSMA 24H Met Observer, especially during precipitation events.
3.5.5 To proceed further with the installation of the instruments, the PL will inform manufacturers on important decisions of the ET/IOC, namely:
a) Manufacturers of reference gauges shall provide the 3rd gauge as a spare. 

b) All manufacturers shall provide an appropriate mast for installation of their instruments so that the “orifice/sensing” height is 1 m.

c) Manufacturers should be informed that no windshields will be used with instruments. This is to guarantee uniform measurements from all gauges as well as more uniform measurement field in the intercomparison site. 

d) Manufacturers shall provide a specific installation kit if necessary.

e) Manufacturers shall be asked to assist in the installation, as appropriate to the field intercomparison protocols. 

f) Technical assistance shall be provided by manufacturers if requested throughout the intercomparison period.

g) In case the RI (rainfall rate per 1 minute) is not directly provided as an output of the measurement, the transfer function shall be given by manufacturers to derive RI at 1-min time resolution. 

h) Manufacturers shall provide a time-synchronized output with an update frequency of 1-minute. Therefore, the procedure to synchronise the observation interval to a reference has to be described.

i) Manufacturers shall provide the response time of their instrument and the delay time for the RI output. 

3.5.6 The SM-FI presented proposals for the shipment of instruments to Italy and back to manufacturers and relevant customs procedures (see Annex IV). The SM-FI will be responsible for handling of shipment of instruments, including the customs clearance. He will also be responsible for transportation of instruments from Genoa to Vigna di Valle (relevant to manufacturers from the European Union who will send their instruments directly to Genoa).
3.5.7 The SM-FI (in collaboration with the SM-LI) will develop a timetable for calibration of instruments, field installation and the shipment of participating instruments to Vigna di Valle (or to Genoa for calibration). The SM-FI will provide every manufacturer with the relevant information to initiate the shipment of the instruments and will request information necessary for the clearance of instruments, such as UN number (see Annex IV).

3.6 Data acquisition, processing and analysis methodology
3.6.1 The SM-FI, presented a design of the data acquisition system to be purchased by ReSMA and used for the intercomparison (see Annex V). The ET/IOC felt that the system chosen (Campbell Scientific) and Mr Baker’s experience with the system and his willingness to provide advice to the SM-FI, if needed, is a guarantee for a smooth and un-interrupted data acquisition. The data acquisition will be the host country responsibility.
3.6.2 The ET/IOC agreed on a general design of the data storage, composed of the sequential DB of 10-second data with an external back-up data storage and Relational Database (RDB) of 1-minute data. The raw data will be taken every 10 seconds and will contain all data delivered by the instruments. The working database will be stored in a RDB outside ReSMA main complex and will have a restricted web access (FTP, internet) for the access by ET/IOC members and for regular monitoring by the Data Analysis Expert. This RDB will at least contain 1-minute data of the following parameters: 1-minute RI of all gauges, 1-minute averages of wind speed and wind direction, max. wind speed, temperature + standard deviation (STD), relative humidity + STD, output of wetness sensors and drop counters, and QC information (e.g. flags,  specific for each instrument). The data storage will be the host country responsibility and ReSMA will provide all necessary hardware and software.
3.6.3 The data reduction scheme has to be worked out by the ET/IOC. Proposals that will be prepared by the PL and SM-FI should be distributed to Members for comments and final agreement. The agreement is expected before end of April 2007.

3.6.4 The focus of the RI intercomparison is on liquid precipitation. For this reason only liquid precipitation events will be evaluated. Events containing particles of mixed or solid phase will be discarded. This decision will be based on the SYNOP, METAR and SPECI messages created by ReSMA weather station (H24). In case of ambiguities, the installed Present Weather sensors would provide additional information.

3.6.5 Ms Annalisa Molini, the invited expert from the University of Genoa, made presentation on methods, tools and possible drawbacks related to the data analysis of the intercomparison project. She stressed the fact that this task will be dealing with “brand new” issues in the assessment of RI measurement accuracy and reliability and suggested ways of coping with the complexity and intermittency at the whole scales RI measurements as well as preliminary guidance on the use of correlation analysis. (See Annex VI).
3.6.6 The ET/IOC decided to that a Data Analysis Expert should be contracted by WMO to address the issues related to the analysis of the intercomparison data, with the below TOR:

a) In collaboration with the SM-FI, supervise the Relational Database (RDB) and suggest corrective measures;

b) Perform analysis of data gathered in the RDB composed of 1‑minute data of the RI instruments and relevant metadata;

c) Perform relevant statistical analysis of the RI instruments’ measurements;

d) Perform physical analysis and interpretation of data, namely: Examining the physical dependence of measuring RI on Temperature, Relative Humidity, Wind, Solar Radiation and other metadata;

e) Perform further data analysis according to guidance of the ET/IOC;

f) Advise of the ET/IOC on experiment design for data analysis; 

g) Evaluate the determining RI on different time scales;

h) Evaluate the influence of the RI resolution (both reference and tested instruments) on the results;

i) Assess the influence of the time of response of RI instruments (delay and filtering); 

j) Perform analysis of special case studies;

k) Provide monthly reports to the Project Leader;
l) Provide, in collaboration with the SM-LI, final report on the result of the laboratory calibration.

m) Coordinate closely the work with Mr Lanzinger, Project Leader, as well as with:

· Mr Vuerich, SM-FI;

· Mr Malaspina, SM-QA/QC

· Mr Stagi, SM-LI;

· Mr Baker, contact point for the physical analysis of data.

3.6.7 The ET/IOC selected Ms A. Molini (University of Genoa) as an appropriate candidate with the necessary experience and professional background to perform function of Data Analysis Expert.

3.6.8 The following is the guidance principles for data policy of the intercomparison agreed by the ET/IOC:

· The WMO has the copyright on the intercomparison database.

· The complete intercomparison database is kept by WMO Secretariat, the ET/IOC chair, the Project Leader and Site Managers. WMO may, if requested by the ET/IOC, export whole or part of the comparison database on to the CIMO/IMOP website, or other website controlled by the ET/IOC members, as soon as the Final Report is published.

· After the Intercomparison, every participant could get a copy of the comparison database, containing any further raw data obtained during the tests, related to its own instruments.

· The WMO authorizes the Project Leader (in collaboration with site managers and data processing manager), with the agreement of the ET/IOC chair, to publish full results in a Final Report of the intercomparison on behalf of the ET/IOC.
· The ET/IOC members may publish their partial scientific results if demanded by the scientific community before the end of the intercomparison, provided the publication was authorized by the Project Leader and that the participating instruments remain anonymous in that publication.  

· The comparison database may be provided to other parties for the purpose of scientific studies on the subject. This requires an approval of the ET/IOC chair, and is possible only after the full results of the intercomparison have been published.
· For the publication and for the third parties, the participants are only allowed to use data of their own instrument. In doing so, they will avoid qualitative assessment of their instruments in comparison with other participating instruments.
3.7 Quality assurance and supervision of the laboratory and field intercomparisons
3.7.1 Mr Malaspina, the Site Manager for the Field Intercomparison responsible for QA/QC (SM-QA/QC), and the SM-FI presented proposal for the Quality Assurance/Quality Control (QA/QC) to be applied for the field intercomparison (see Annex VII). Issues of QA and QC have been further discussed by the ET/IOC. 

3.7.2 ReSMA proposed that SM-QA/QC would run a QA/QC system to assure the proper condition and function of the data and metadata acquisition, data and metadata storage, the processing and data analysis and of all instruments. ReSMA will store all information on visual inspection, observations, maintenance and repair in an electronic logbook (e-log). ReSMA offered to provide a daily visual check and (if necessary) cleaning of instruments. Weather forecast will be used for timely conduct of preventive maintenance to be prepared for the rainfall events.
3.7.3 The SM-FI and the SM-QA/QC, in collaboration with PL and Data Analysis Expert, will make detailed proposal to the ET/IOC on creating, storing, analyzing and elaborating QC information for QA intercomparison process.

3.7.4 Further details including the implementation of an automated technical monitoring system will be worked out by the SM-FI, SM-QA/QC and PL before the start of the intercomparison. This proposal will be provided to the ET for approval before end of May 2007 so that the QA/QC system is implemented prior to the start of the trial period.

3.7.5 The suitable device for field calibration of catching type instruments will be provided by DICAT to ReSMA and will be used, in case of significant deviations.

4. WORK PLAN

4.1 Following the status of the field site preparation, the ET/IOC agreed that the targeted date for the end of the installation of the participating instruments in the intercomparison site will be moved to an earlier date, to 15 June 2007. The second half of the June would be then dedicated to a trial period, at the end of which the PL plus no more than two other experts would come to Vigna di Valle for final inspection and “GO” for the operational intercomparison period.

4.2 In this regard, the calibration phase should start as early as possible. The SM-LI will be responsible for conducting calibration tests on the catchment type of instruments and will cooperate with SM-FI as relates to shipment of catchment gauges to Genoa. 

5. DRAFT REPORT OF THE SESSION

5.1 The members of Expert Team and International Organizing Committee approved a draft report of the meeting. Final report will be disseminated for further comment, if any, with a week time.
6. CLOSURE OF THE SESSION
6.1 The session was closed on 2 March 2007 at 13.00 h.
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