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	Summary and purpose of document
This document provides a brief discussion of the progress achieved by the CIMO ET-ORS and suggests appropriate future activities for the Expert Team. 
 


Action proposed


The meeting is invited to consider the information contained herein and to provide feedback on the progress achieved and suggested future activities.
________________
REPORT ON PROGRESS AND PROPOSED FUTURE ACTIVITIES OF ET-OPERATIONAL REMOTE SENSING (ET-ORS
1. Introduction
1.1 The CIMO Expert Team on Operational Remote-Sensing held its first session with CBS ET-SBRSO in December 2011 in Geneva.  
1.2  The Chair of the ET, Dr. Li Bai with Dr. P. Joe and Dr. O. Sireci attended a meeting on exchange of weather radar data in April 2013 in UK.
1.3 With the help of other members, Dr. Li Bai, chair of the ET developed a WorkPlan for the ET for the period from 2011 to 2013. The WorkPlan focused on observation methods, data quality and operational application of remote-sensing instruments, including weather radar, wind profiler radar, lighting detection.  The workplan set aside investigations in the fields of:
· Guidance on the operation of wind profilers   (Y. Kimata, V. Lehmann, R. Ice, Li Bai.)

· Data exchange of weather radar  (R. Ice, O. Sireci, P. Joe.)

· Investigation on data quality control method of weather radar (P. Joe, R. Ice, J.-L, Champeaux, Li Bai)

· Identify the tools and techniques to evaluate the accuracy weather radar, wind profilers and lightning detection systems  (Li Bai)

· Designing evaluation method for the performances of lightning detection system   (J. Haapalainen)

· Improvement of the weather radar performance in mountain regions (Li Bai, O. Sireci)                                                       

· Investigation on polarization technology on weather radar (R. Ice, P. Joe)                                                             

· Investigation on the best practices for ensuring uniform performance of weather radars (calibration)  (O. Sireci, R. Ice)

· Investigation on the relationship between different precipitation observation systems  (Li Bai)

· Contribute to the implementation of WIGOS and provide relevant advice and support to the CIMO-MG (TBD)

· Implementation of 2nd version of weather radar metadata database web page  (O. Sireci plus CIMO team)
1.4 In November 2013, Dr. Li Bai drafted a work summary of the ET and distributed it to members for review and comments. The draft summarized progresses and outcomes of the ET as follows:
· Investigation on WPR deployment and data quality control in JMA provided by Y.Kimata

· The deployment principles of the European wind profiler network CWINDE provided by Volker Lehmann

· Impact of wind turbines on radar wind profiler provided by Volker Lehmann

· Possible quality issues in operational radar wind profiler data and methods for their mitigation provided by Volker Lehmann

· Quality control method for base data of weather radars in china by Li Bai

· Data Exchange of internal and regional weather radar in CMA provided by Li Bai

· Calibration of weather radar system, wind profile radar system and lightning detection system in CMA provided by Li Bai

· Mountain Observation Mode Built and Test in CMA provided by Li Bai

· Precipitation estimation of weather radar and calibration by rain gauge in CMA provided by Li Bai

· Quantitative Precipitation Estimation product in JMA provided by Y.Kimata

· The new French operational polarimetric radar rainfall rate product by Jordi Figueras, Pierre Tabary

2. Progress made by the ET
2.1 Guidance on the operation of wind profilers. The ET discussed issues, such as deployment and data quality control, including five criteria suggested as rules for the selection of wind profiler installation: 

· Quality Management procedures to determine the validity of the observation values and quality control information indicating “error” to values that are considered erroneous. 
· Introduction of European radar-wind profiler network CWINDE. 
· Indication of radar hardware, Scattering mechanisms, radio frequency interference to profilers, 
· Signal processing, Consequences of clutter echoes and RFI for signal processing, wind determination-Doppler Beam Swinging, 
· Post-processing data quality control as fundamental aspects for operational use.
2.2 Data exchange of weather radar. The ET reviewed radar data exchange activities conducted in China, Republic of Korea. It also analyzed the problems and suggestions related to this matter, including: 
· Transmitted data content and time-effective requirement, 
· Exchanged data format, 
· Quality control of radar data
2.3 Investigation on data quality control method of weather radar. The ET exchanged experiences on Quality control method for base data of weather radars in China, Quality control for Doppler radial velocity etc.
2.4 Identify the tools and techniques to evaluate the accuracy weather radar, wind profilers and lightning detection systems. The ET was informed the calibration of weather radar system in China, calibration of wind profile radar system in China, calibration of Lightning Detection system in China.
2.5 Improvement of the weather radar performance in mountain regions. The ET was provided with information on Mountain Observation Mode and Testing in China.
2.6 Investigation on polarization technology on weather radar. The ET investigated a new French operational polarimetric radar rainfall rate product.
2.7 Investigation on the best practices for ensuring uniform performance of weather radars (calibration). An analysis about “Problems on Maintenance and Calibration of Weather Radars” has been carried out. Based on the results of this study, two main issues regarding weather radar operation and calibration have been discussed: 
· In regard to Problems on Maintenance and Calibration of Weather Radars, discussions were focused on Preventive maintenance of weather radars, Main problems encountered on weather radars, Calibration of weather radars, 
· With respect to Maintenance and Calibration, discussions were given to Implementation of Maintenance and Calibration Procedures, Maintenance Types and Procedures, Maintenance Equipment Used for Radar Maintenance, Transmitter Calibration, Receiver calibration and noise level check, Velocity accuracy, Solar gain measurements and calibration technique, Dual Polarization Products Calibration recommendations, Antenna position calibration.
2.8 Investigation on the relationship between different precipitation observation systems. The ET learned Precipitation estimation of weather radar and calibration by rain gauge in CMA and Quantitative Precipitation Estimation product in JMA, including Observation data used to produce R/A, R/A algorithms, Accumulation of radar intensity data, Calibration of radar data, Composition of calibrated radar data.

2.9 Implementation of 2nd version of weather radar metadata database web page. Experts evaluated the first version of Web-based WMO Radar Database (WRD) developed by Turkish Meteorological Service (TMS) in the second Joint Meeting held in December 2011 and a “Report for Weather Radar Survey” was submitted to WMO. In scope of task “Implementation of 2nd version of weather radar metadata database web page” followings have been carried out:

· WMO and the TMS finalized the Principles of the Operation and Maintenance of the WRD, which includes procedures for the maintenance of the WRD as an operational system, and the system became operational in 2012.

· To gather data from all NMHSs that operate Weather Radars, WMO sent letters to all PRs in 2011 and 2013 to request an appropriate expert that will act as a Focal Point (FP) for Weather Radar Metadata, whom WMO can contact directly regarding the provision of weather radar metadata. The Focal Point has been thought as responsible for initial metadata entry and routine maintenance of the database under instruction from WMO and the database administrator. Details of assigned Focal Points can be found at WMO Weather Radar Observations page: 

http://www.wmo.int/pages/prog/www/WRO/index_en.html A link to the WRD is available from that page and is directly accessible from: http://wrd.mgm.gov.tr
· Accounts for each FP have been created since November 2012. 
· Updates and adding new radars have been started successfully. Tools for updating and adding new radars also have been used by FPs commonly.

· Data transfer from OPERA have been carried out manually (excel sheet) so far. The data transfer process with the OPERA DB can be automated when it is transferred to a new server.
· Currently, 823 weather radars have been included in WRD totally. There are 718 radars of 86 NMHS and 105 radars of other owners. Displaying the radar metadata, the WRD has a range of features including basic search; search based on countries, parameters of individual radars and materials; and statistics with graphs. 

· The WRD is maintained by Member Focal Points for Weather Radar Metadata, with each FP provided with a login to the User Interface to the database. The metadata within the WRD is also accessible to the WMO Information System (WIS) through an automated routinely accessed interface mechanism. 

· A new feature has been added allowing networks to be mapped using the Virtual Earth application (added in February 2013).

· History of each radar site can be stored since November 2013. If a radar updated by a Focal Point previous data also is stored as history.  

In the future, a number of new futures are planned. It is possible for new online surveys to be done directly via the WRD interface by Focal. Support for inclusion of future installations is planned. Metadata or information on data exchange arrangements and agreements, including bilateral, regional or international data exchange and dissemination are going to be added to WRD.

3. Future Work
3.1 To enhance the exchange of experiences on wind profile radar deployment and data quality control and consider the intercomparison with Radiosondes while possible.
3.2 To conduct more activities on the Operational Quantitative Precipitation Estimation (QPE), To continue studies on quality control method for base data of weather radars. 
3.3 To conduct review and investigation on new technologies of weather radar networking. 
3.4 To take more efforts to address the problems identified to further improve the status of weather radar data exchange.
4. Requested Action
4.1 CIMO MG-11 is invited to comment on the progress made by ET-ORS, to indicate its support for the proposed future activities and to suggest any additional activities that should be pursued by ET-ORS during the coming inter-sessional period.
_________________________________________



















































