
Operational aspects of the WMO Field Intercomparison of RI Gauges

Vigna di Valle, Italy

Mid 2007 to Mid 2008

Objectives

1. The main objectives of the WMO field intercomparison have been reviewed and confirmed by the ET/IOC. Date and duration had to be updated to allow for proper preparation of the test site. In addition to the general rules and procedures for WMO Intercomparisons as defined in the Guide to Instruments and Methods of Observation, WMO-No. 8, Part III, Chapter 5, Annex 5.A and 5.B, the ET/IOC agreed on below rules and procedures:

2. The main objective of this field intercomparison is to intercompare the performance of in situ rainfall intensity instruments of different measuring principles in high RI conditions.

3. Further objectives have been identified as follows:

a. To evaluate the performance of the instruments in field conditions.

b. To offer advice on the need for additional laboratory tests especially for the non-catching type rain gauges.

c. To provide guidance material for further improvements in the area of intercomparisons of instruments for precipitation measurements.

d. To provide guidance on improving the homogeneity of long-term records of rainfall with special consideration given to high rainfall intensities.

e. To make available the summary of initial results of the intercomparison within three months after the end of the testing period and to publish the Final Report of the intercomparison within the WMO IOM Report Series within twelve months after the testing is finished.

f. To draft recommendations for consideration by CIMO-XV.

Date and duration

4. The field intercomparison should commence in August 2007. The updated time schedule is attached in Appendix I to the Annex III of the Final Report of the Joint CIMO Expert Team on Surface-Based Instrument Intercomparison and Calibration Methods and the International organizing Committee on Surface-Based Instrument Intercomparison, Geneva, Switzerland, 5-9 December 2005.

5. The intercomparison should continue for a sufficient period of time to include several high intensity rainfall events.  This time may be adjusted based on logistical considerations and meteorological conditions.  The instruments may be held for as long as one year to complete the goals of this intercomparison.

Conditions for participation, type of instruments

6. Participation in the intercomparison will be accepted based on the following conditions:

a) Only in situ, both catchment and non-catchment, RI instruments that are currently being used in national networks or being considered for use in national networks will be considered.

b) Only instruments that are capable of measuring rainfall intensity of at least 200 mmh-1 at a time resolution of 1 minute will be accepted.

c) Due to field acquisition system restrictions, only instruments with digital output (preferably serial) will be considered. Due to large cable lengths at the test site participants will be asked to provide an RS485/422 output. Instruments with other types of outputs may be accepted only with an appropriate adaptor interface. The instruments with a pulse output do not require a converter unless the manufacturer usually provides the sensor with an interface (see also paragraph 23).
d) Preferences will be given to two identical instruments, one for testing, one as a spare, however this is not a condition for participation.

e) Participants should agree that their instruments (only catching types) will be calibrated/tested in the laboratories of Météo France and /or Genoa before the intercomparison. No adjustments will be made to the instruments. The point of delivery will be decided after selection of the participating instruments.

f) The laboratory calibration phase should start 3 months ahead of the beginning of the field test. It was agreed that all instruments of manufacturers from overseas will be tested in Genoa. Instruments from manufacturers from EU will be tested in Trappes. Météo France will provide the transportation of these instruments from Trappes to the test site. Furthermore instruments shall be tested regularly on site during and after the field test by a dynamical field calibration to identify a possible drift of the calibration.

7. The number of instruments will be limited to 20 (plus 4 reference instruments in a pit and 4 of the same type in the field). If the number of instruments applying to participate exceeds capacity of the field site, based on the proposal of the Project Leader, the ET/IOC will select instruments for participation based on the following criteria:

a) Instruments will be selected to cover a variety of measurement techniques;
b) Preference will be given to new promising measuring techniques;
c) Preference will be given to instruments that are widely used;
d) For those equipment tested in the laboratory intercomparison, results of the laboratory test will be taken into consideration.

8. Every instrument should be installed as it is done in the operational use of the respective participating member. Windshields will not be requested, if an instrument is operationally used without one. If an instrument is operationally used in combination with a windshield, then the appropriate shield has to be provided by the member.

9. Every instrument that is installed as reference gauge in the pit, shall also be installed on the field in order to quantify the effect of wind losses in the catchment of rainfall.

10. Participants are requested to calibrate their instruments against any suitable recognized standard before shipment and to provide appropriate calibration certificates. This can be a manufacturer’s certificate.

11. The ET/IOC will provide a detailed questionnaire in order to obtain the required information on each instrument proposed for the intercomparison. The Project Leader shall provide further details and prepare the final version of the questionnaire to the chairman of the ET/IOC. Participants will be requested to specify very clearly the hardware connections and software characteristics in their replies and to supply adequate documentation.

12. The ET/IOC requested Secretariat to invite, at the earliest convenience, Members of WMO and Association of the Hydro-Meteorological Equipment Industry (HMEI) to participate in the field RI instrument intercomparisons and to propose instruments to be tested. The invitation should include all relevant information agreed by ET/IOC.

Responsibilities of participants

13. Appropriate documentation including all detailed instructions and manuals needed for installation, operation, calibration, and routine maintenance have to be provided in advance in order to evaluate the feasibility of the test.

14. The presence of participant’s staff is not required during the intercomparison, however assistance in operation should be provided in order to allow the test to be carried out properly and with minimum effort by the host country.

15. The participants will be responsible for the shipment and insurance of the their instruments, and installation if requested by the testing site.

Data acquisition, processing and analysis methodology and publication of results

Equipment set-up

16. The ET/IOC discussed the data acquisition system as proposed by the Site Manager of Vigna di Valle test site and the Project Leader. It was acknowledged that the data would be recorded by one single computer in order to provide an inherent synchronization of all data.

Standards and references

17. The ET/IOC agreed that preferably the below requirements should be applied in selection of the reference gauges:

18. Uncertainty of a gauge has to satisfy the WMO requirement of +/- 5 % over the range of rain intensities expected at the test site, e.g. 2 - 400 mmh-1.

19. Minimum resolution of 0.1 mm.

20. Time delay less than 1 minute.

21. Correction of a tipping bucket gauge should be applied on each tip, rather than delivering an extra pulse (catching types).

22. The reference rainfall intensity will be determined by four catchment gauge(s) installed in a standard pit (EN-13798 “Reference Raingauge Pit”).  The selection of the gauges will make use of the recommendations of the Laboratory Intercomparison (See the Final Report of the Intercomparison). Documentation of the calibration of this instrument will be made available to participating members.  The Project Leader shall propose the method and equipment to be used as the reference for estimating rainfall intensities that will be confirmed by the ET/IOC.

Related observations and measurements

23. The field intercomparison site should be equipped with instruments for meteorological measurements of temperature, humidity, pressure, wind speed, wind direction, present weather, and precipitation.  This ancillary information should be measured according to WMO recommendations and should be available on a resolution of at least 1 minute. Measurements of visibility, rain droplet size distribution, upwelling and downwelling solar radiation would be additionally useful but not necessary.  The meteorological data will be available to the ET/IOC along with the intercomparison data for diagnostic purposes.

Data acquisition system

24. The host country shall provide the necessary data acquisition system capable of recording the required pulse and digital (serial) signals from all participating instruments.

25. The data will be automatically transmitted daily for preliminary analysis.

26. The daily data will be backed up with an appropriate system to be approved by the chairman of ET/IOC.

27. Draft proposal of data acquisition system is in on the CIMO/IMOP website: http://www.wmo.int/web/www/IMOP/intercomparisons.html
Data acquisition methodology

28. The data will be acquired sufficiently fast (e.g. every fifteen seconds) to allow data evaluation on a one-minute time base.  The data acquisition system will not average.  If possible, the instrument should provide the most recent one-minute average value updated frequently.

Analysis methodology
29. A detailed working plan containing objectives, concepts for data storage and analysis including Quality Assurance and Quality Control will be developed by the Project Leader.

Schedule of intercomparison

30. The ET/IOC agreed that the scheduling of the field intercomparison would be restricted by the completion of the laboratory testing. It was recognized that the high intensity precipitation events may occur at specific times of the year, necessitating possible changes in the timing of the field intercomparison.
31. A final inspection of the prepared test site will be held in February 2007 by the ET/IOC.
Questionnaires

32. The ET/IOC agreed on the draft Questionnaire I on potential participants to be sent to WMO Members and HMEI with the invitation letters and the Questionnaire II to be sent directly to selected participants requesting more detailed information on their instruments. See CIMO/IMOP website: http://www.wmo.int/web/www/IMOP/intercomparisons.html.

































