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SELECTING INSTRUMENTS TO REPLACE OBSOLETE INSTRUMENTS
1. INTRODUCTION
This task is to develop guidance to Members on how to select modern instruments from antiquated or obsolete instruments considering their meteorological and metrological aspect.  Instruments should be replaced by those which can be calibrated and with traceability since the quality of data from these instruments depends on it. We should also know how to maintain them. Agreement should be met on how to proceed in developing this guidance to Members to ensure its timely availability. 
2.    Collaboration with HMEI.

How to select alternative instruments from those antiquated or obsolete instruments was coordinated with HMEI during a tele-meeting with the kind invitation of Mr. Klaus Hirzel last 17 November 2015.  This was made possible with the help of Dr. Isabelle Ruedi and Mr Paul Copping.  Mr. Hirzel discussed, as he pointed out in a power point presentation entitled “Innovative Observation Approach,” his recommendations, suggestions and ideas for possible collaboration with HMEI members for the task.  He emphasized about the sensors, data (logging) generated, the communication system and the use of data base and its associated software. These included the cost-effectiveness and calibrations. He stressed also the importance of precision, long term stability of the sensors/instruments, its compatibility and the ageing process so that sensors may last longer and its calibration properties.   The topics that we may consider were also discussed.  A suggestion was made to include all members of the tasks team for this guidance for possible next tele-meeting with him so that everybody can share their recommendations.

3.  Topics for consideration
A.) Identify these obsolete & outdated instruments

In identifying outdated instruments, we can enumerate some, or just start right away with discussing how to select alternative instruments (B). Note that not all may be considered as not capable of being, or cannot be calibrated.

1. Thermographs

2. Hygrographs 

3. Barographs

4. Anemographs

5. Rain gauge recorder or Udograph

6. AWS which cannot be calibrated

7. Other laboratory equipment which are considered obsolete (e.g., Mercury barometer), etc.

B.) In general, what modern alternative instruments should we recommend considering the:
1. Compatibility of such new instruments to Members (the users).

· Sensors for pressure, temperature, humidity, wind, precipitation, and other sensors/instruments should carefully be chosen by the Members (users).   This includes laboratory equipment and automated systems.    

· The radiation shields to be used for temperature and humidity have many designs especially for thermometer screen or the so called Stevenson screen.  We should recommend that these sensors and shields should be tested first by the user in order for it to be compatible with their system to avoid inhomogeneous data in the future.  Look for the results of inter-comparisons (in test beds) published or guidance on the performance of the different instruments so that they can properly select compatible instruments in their system.  There is a suggestion to include specification for Stevenson screen into the CIMO Guide so that they could be manufactured by members.

· We have to consider other characteristics like the response time of the sensor, stability and its reliability.  The long-term drift should also be detected.   It should be well documented so as to provide adequate knowledge and understanding of their capabilities, characteristics and any procedures and algorithms used.  
· Data logger for archiving the data has many designs too.  How to program the interrogation time or observation time, and interfacing of the sensors should be learned, which are necessary during calibration. Training is to be considered.  It means that it should be done very carefully and addresses the differences in instrumentation type, measurement methods, data processing, data control, and in calibration and maintenance of the sensors.
· Procurement practices especially for new digital equipment.  (Lots of cheap sensors can be purchased but may not perform as expected or needed, or it should not sacrifice its performance and capability, etc.)  

2. The specifications conforming with WMO standard 
· This can be found in the CIMO Guide, annex 1.D, Operational Instrument Uncertainty Requirements and Instruments Performance for all the weather elements sensors (i.e., the basic meteorological instruments which can be calibrated to standard method) 

· Develop specifications for extreme climate conditions and other weather phenomena that affect instrumentation. (e.g. in Africa)

3. Cost-effectiveness and adequate spare parts
· To see to it that there will be adequate spare parts for a certain period, or beyond for the use of the instrument and the warranty period.  It means long-term sustainability.

· It could mean cheaper but not offsetting the reliability, stability and performance.

4. Requirements and procedures of operation, maintenance and calibration. (To develop guidance on how to maintain and calibrate modern instruments replacing outdated instruments)
· Standard exposure of the sensors 

· Measuring ranges

· Initial, laboratory and field calibration

· Maintenance:  Preventive (cleaning);  Corrective (component failures);  Adaptive (changed of requirements, or obsolescence of components);
· Training requirements

· How to program the system (or the software needed) should be learned as this may be required in the calibration of the sensors/instruments.

· Documentations for the maintenance and calibration so that changes can be recorded.

5. Qualifications of personnel to do the maintenance and calibrations 
· This is because system performance, system reliability and consequently data quality and availability depend on the skills of the personnel.
· Certain requirement in education should be known preferably from technical courses

· Sufficient training of personnel is needed. 

· Capability to make the calibration certificate and reports

· Training at all levels of personnel not only employed in maintenance and calibration section may also be needed so as to have qualified alternative personnel.   
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List of collected relevant publications, and links provided 
At present these are the lists of collected relevant publications, and links provided that may help on how to develop guidance in selecting modern alternatives to obsolete instruments:

1. Guidance Material on the Choice of Meteorological Instruments for Surface Observations Suitable for Use in Developing Countries    http://library.wmo.int/pmb_ged/wmo-td_873.pdf
2. Guidance on Automatic Weather Systems and their Implementation, Part I, Part II

            http://library.wmo.int/pmb_ged/wmo-td_862.pdf
3. Papers Presented at the International Workshop on Experiences with Automatic Weather Stations on Operational use within National Services
            https://drive.google.com/file/d/0BwdvoC9AeWjUdEJUbTZISzFYMms/edit?usp=sharing
4. RA VI Seminar on Capacity Building and New technologies in Meteorology: Challenges and Opportunities for the Balkan Countries, Sofia, Bulgaria, 11-13 October 2001 
https://www.google.com/url?q=http://www.wmo.int/pages/prog/www/IMOP/WebPortal-AWS/Autom-NatObsSys.ppt&sa=U&ved=0CAQQFjAAahUKEwjdl4m30JjIAhUGV5IKHWRcAFc&client=internal-uds-cse&usg=AFQjCNFxJMHPwVhDIDJhEbPfskeaZxMWzA
5. Survey on Alternatives for Dangerous and Obsolete Instruments by Amudha Bakthavathsalu and Rabia Merrouchi (Morrocco) as IMOP Report No. 117.  

            https://googledrive.com/host/0BwdvoC9AeWjUazhkNTdXRXUzOEU/iom_117_en.pdf
6. Comparison of Digital Automatic Recording System Data with Autographic Charts Recorder Data at India Meteorological Department’s Conventional Observatory, Anjit Anjan, Dr. R.D.Vashistha,P.S.Biju & Rudra Pratap
https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/P1_2_Anjan_India.pdf 

7. Reduction of Air Temperature Measurement Errors by a New Measuring System,  Konrad Miegel and Joachim Pätz

https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-116_TECO-2014/Session%201/P1_33_Miegel_ReductionofAirTempErrors.pdf 
8. MeteoSwiss acceptance procedure for automatic weather stations, J. Fisler, M. Kube, E. Grueter and B. Calpini MeteoSwiss, Krähbühlstrasse 58, 8044 Zurich, Switzerland https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-109_TECO-2012/Session4/O4_04_Fisler_Meteoswiss_AWS_Acceptance_Procedure.pdf 
9. An overview of the UK Met Office’s Meteorological Monitoring System and on key future challenges facing the network,  Aidan Green

https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-109_TECO-2012/Session5/O5_05_Green_UKMO_MMS.pdf
10. RIC-Tsukuba (Japan) Intercomparison of Thermometer Screens/Shields in 2009 – 2010, - AOSHIMA Tadayoshi et al; from Technical Conference of 2010 - TECO-2010
https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/P3_1_Aoshima_Japan.pdf
11. Results of the WMO Intercomparison of Thermometer Screens/Shields and Hygrometers in Hot Desert Conditions, Muriel Lacombe
 https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/3_4_Lacombe_France.pdf
12. The WMO field intercomparison of rainfall intensity in Vigna di Valle VUERICH, et al (ITALY) 
https://www.wmo.int/pages/prog/www/IMOP/publications/IOM-104_TECO-2010/3_Keynote_1_Vuerich_Italy.pdf
13. Guide to Meteorological  Instruments and methods of Observation (WMO – No. 8)
https://www.wmo.int/pages/prog/gcos/documents/gruanmanuals/CIMO/CIMO_Guide-7th_Edition-2008.pdf 

14. Guide on the Global Observing System   (WMO – No. 488) https://googledrive.com/host/0BwdvoC9AeWjURlFWdC1qSzRNdkE/wmo_488-2013_en.pdf 
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