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REPORT ON PROGRESS, RECOMMENDATIONS AND FUTURE ACTIVITIES OF CIMO OPAG ON CAPACITY BUILDING
Theme Leader on Radiosonde Performance Monitoring

1. INTRODUCTION

1.1 It was noted by the CIMO-MG-7 that the current version of the Catalogue of Radiosondes and the long-term Radiosonde monitoring statistics has not been updated for a number of years.  The CIMO-MG-7 agreed that this information should be regarded as extremely important in the framework of WIGOS in order to assess radiosonde and upper-air wind system data quality. Thus, CIMO XV recognized the need of keeping “Rapporteur on Radiosonde Catalogue” in CIMO Working Structure. Respectively, CIMO-MG-9 on April 2011 has introduced Theme Leaders on Radiosonde Performance Monitoring within OPAG on Capacity Building, approved respective Terms of Reference and reviewed and approved the Workplan. 
2. ACHIEVEMENTS WITH RESPECT TO WORKPLANS
2.1 Updating the full-featured Catalogue of Radiosondes is still prevented by lack of details, which could be got from feedback from Members only. 

2.2 Compiling global statistics of TEMP and PILOT messages and srrarasasa code figures arriving along with section 7 of TEMP messages has been performed on the year to year basis. Since 2011 a4 (Code table - Type of measuring equipment used) reported in YYGGa4 group in Part B of TEMP and in all parts of PILOT messages also has been taken into account. Collected information was provided by request to interesting ones, including a representative of CBS SG-RFC.
2.3 The statistics above had allowed identifying outdated entries in the Common code table C-2 and re-allocating them for new radiosonde/system types in liaison with CBS IPET-DRMM (IPER-DRC) and HMEI and manufacturers of upper-air instrumentation. Also were identified and reported to the Secretariat several inconsistencies between Vol. A and Vol.C1 of WMO №9 and real practice of upper-air data exchange over GTS.
2.4 For objective reasons there was a delay with evaluation of ECMWF performance monitoring statistics. An access to respective data has been re-established recently. Analysis has been resumed in backward order from 2013 back to 2010. Compiled quarterly statistics is available both in Excel and kmz (Google Earth) format.

2.5 Despite of all intrinsic drawbacks the Common code table C-2 is evolved in a due manner. Due to de-allocation of outdated entries its capacity so far allowed to cope with existing needs and allocate (or re-allocate) new types of radiosonde/systems.

2.6 In view of upcoming MG-11 and CIMO-XVI the 'Theme Leader on Radiosonde Performance Monitoring' has implemented rather artless web-page http://cao-ntcr.mipt.ru/all_doc/c4 allowed one to monitor his progress in preparation of required deliverables.
3. PROBLEMS ENCOUNTERED, RISKS IDENTIFIED

3.1 Despite of appeal in Feb 2012 of the Secretariat to National Focal Points on matters related to Volume A to provide to the 'Theme Leader' respective Feedback Forms, the responses received had rather limited coverage and most of them were not updated since the submitting. Thus only “limited edition” of the Catalogue is possible at the moment.
3.2 Potentially the evolving migration of global upper-air data exchange to TDCF may significantly facilitate compiling the Catalogue of Radiosondes and even make it rather a formal routine task under condition of proper reporting practice. In fact, many instrumentation related metadata descriptors had been inherited from traditional alpha-numeric codes with all their existing drawbacks and shortcomings while many of novel descriptors and respective BUFR/CREX code/flag tables were introduced in answer to particular specific requests of some Members and reflect national practices rather than generic approaches. An example was given in the document IPETDRMM-I_Doc3-2_7_Radiosonde.doc, presented on IPET-DRMM Meeting in Tokyo, Japan, 1 - 5 July 2013. This is the issue not only to upper-air but potentially to other types of observations. The amount of observation and instrumentation metadata descriptors grows very fast and abovementioned IPET-DRMM Meeting decided to use for them reserved Class 03. From other side “The meeting noted there were many specific cases of instrumentation which would be more efficiently managed with designations that were more generic. The meeting expressed a need for recommendations from an authoritative body”. It seems there is a need in developing consistent approach to introduction new instrumentation descriptors and maintaining respective code/flag tables based on scientifically proved classifications developed by CIMO experts in liaison with CBS and HMEI.
3.3 There is also a lack of necessary descriptions for many of existing instrumentation related code/flag tables both in TAC and TDCF that make rather difficult not only their proper usage, especially by novices, but as well an interpretation rather difficult, in particular for entries which are not in use anymore, such e.g. entries 1…3 in the code table 3849 sr “Solar and infrared radiation correction”: "CIMO solar corrected and CIMO infrared corrected", "CIMO solar corrected and infrared corrected" and "CIMO solar corrected only". There is a need in kind of “knowledge base” about meanings of respective entries, including historical ones. It seems CIMO Guide might be a candidate for a placement of such a “knowledge base”.
3.4 It’s not clear so far the duration of parallel exchange TAC and TDCF, thus attention still should be paid to existing ways and means of reporting instrumentation metadata using old-fashioned FM-32 and FM-35. But even after completed migration to TDCF in a mid term, due to limited capacity of the Common code table C-2, it’s necessary to look for a way of managing reporting required metadata on radiosonde instrumentation.
3.5 There are still in use by Members some outdated entries in Common code table C-2. It’s known that such radiosondes as IMS MK3 (20), VIZ/JinYang MARK I (21) and BAT-4G (99) had been phased out for a long time ago and new IMS MK4, RSG-20A and iMet-2 radiosondes were used instead so respective entries should be at least re-introduced. Efforts undertaken by the 'Theme Leader' to achieve this seemed to be unsuccessful. 
3.6 Still there are some inconsistencies between Vol. A and Vol. C1 of WMO No. 9 in respect to upper-air observations. Some stations e.g. station 43353 is not listed in Vol. A at all but announced in Vol. C1 as reporting "FM 35-X EXT." As upper-air stations may share the same index number with stations of other types but reside in different location such inconsistencies may potentially affect adequate interpretation of upper-air data. So far it’s not clear how reliable will be coordinates reported with observation data using TDCF. Recent discussions within IPET-DRMM revealed mistakes either in encoding or reporting coordinates with TDCF, thus Vol.A will preserve at least in medium term its significance as source of information about the upper-air station locations.
3.7 As the 'Theme Leader' informed the Secretariat, there was a problem with obtaining ECMWF world upper-air OB-FG statistics due to retiring in 2012 of Dr. Antonio Garcia-Mendez who for a long time supported respective activity of CIMO experts. The cooperation with ECMWF was only recently resumed in Feb 2014 due to kind assistance of Dr. Enrico Fucile, ECMWF representative in CBS IPET-DRMM, and Dr. Thomas Haiden and Mr. Ersagun Kuscu organized and provided required data to the 'Theme Leader'.
3.8 It was found that in period of report there were cases when one station alternatively used several types of radiosonde/system, even from different manufacturers, within rather a short period of time. This may be quite a useful source of information complementary to direct intercomparison results. However, using quarterly averaged statistics may be not adequate for these purposes. In view of this software producing CAO monthly radiosonde/system type dependent OB-FG monitoring statistics was extended to a world-wide scale. 
4. RECOMMENDATIONS
4.1 The following recommendations are submitted by TL for Radiosonde Performance Monitoring to CIMO-XVI:
· Encourage Meteorological Services of India, South Africa and Republic of Korea to apply for allocating code figures for their new radiosonde types;
· Enhance cooperation between CBS, CIMO and HMEI in introduction and maintaining instrumentation metadata BUFR/CREX descriptors.
· To draw attention of CBS on necessity of harmonization of Vol. A and Vol. C1 of WMO №9. 

5. TOPICS FOR FUTURE WORK PLAN AND EXPECTED ASSOCIATED DELIVERABLES
5.1 It seems that tasks under Terms of references of the "Theme Leader on Radiosonde Performance Monitoring" are rather persistent and existing workplan in main aspects is appropriate for the next intersessional period.  
_________________

APPENDIX I: Updated workplan (2010-2014)

WORKPLAN

C4: CIMO Theme Leader on Radiosonde Performance Monitoring

(2011-2014)
	No.
	Task description
	Person responsible
	Action
	Deliverable
	Deadline for deliv.
	Status

[%]
	Comments

	1.
	Catalogue of radiosondes and upper-air wind systems
	A. Kats
	1. Update annually the catalogue compiling global yearly statistics of TEMP and PILOT messages and srrarasasa code figures arriving along with section 7 of TEMP messages, using operational databases of the Hydrometcentre of Russia

2. Verifying abovementioned information versus WMO Publication No. 9, Volume A and drafting the list of operational upper-air stations.

3. Identifying inconsistencies (silent stations, unknown stations, invalid rara figures) in the list above and resolving them in liaison with NHMSs and compiling the Catalogue.
	1. New version of catalogue for posting on CIMO website
	August, each year
	Still not achieved in full with the Catalogue.

	CIMO-XV, para 5.5

	2.
	Performance monitoring statistics
	A. Kats
	1. Compile the quarterly upper-air performance monitoring statistics and graphical plots

2. Analyzing upper-air monitoring statistics and graphical plots, identify problems with certain stations/radiosonde types, and prepare a respective report.
	1. New version of files for posting on CIMO website

2. Report with list of identified problems
	Oct., each year

2011 & 2013
	75%
	CIMO-XV, para 5.5

	3.
	Follow-up on identified performance issues
	A. Kats
	1. Contact individual Members and HMEI on performance issues identified above
	1. Correspondence to relevant Members and HMEI

2. Report to CIMO-MG
	As needed
	
	CIMO-XV, para 5.5


	4.
	Follow-up on coding issues
	A. Kats
	2. Liaise with Members, HMEI and CBS IPET-DRC on allocation new entries for radioson/sounding system used in TDCF
	3. Correspondence to relevant Members, HMEI and IPET-DRC chair

4. Report to CIMO-MG
	As needed
	
	


APPENDIX II: Background information 
1. Due to lack of information about ground systems in many radiosonde code figures, provided be the Common code table C-2, the information reported in Section 7 of TEMP messages solely is not sufficient to complete the tasks and could be obtained only by feedback from Members. One typical example is Australian upper-air network. From their upper-air reports it was possible to retrieve the information about radiosonde types in use. All sites use RS92 and DigiCORA III or Autosonde as a sounding system. For wind-finding some of them use GPS and some of them radars (while rather often only PTU observations are made). From some publications it’s known they use C-band weather radars as primary radars and some kind of a foiled target attached to a radiosonde. But it's not possible to say anything about type of radar in use solely from upper-air reports.  
Feedback for Catalogue of Radiosondes and Upper-air wind Systems in some form was received:

Algeria 03/12

Austria 02/2012

Brazil 07/2011

Cyprus 02/2012

China 08/2011

CZECH REPUBLIC 02/2012-11/2013

France 10/2011-09/2013

Ghana 03/2012

INDIA 10/2011

Ireland 03/2012

Italy 09/2012,05/2013

Japan 08/2011

Kazakhstan 06/2011.

Latvia 03/2012

Norway 03/2012

Portugal 10/2013

Republic of Korea 03/2012

Singapore 03/2012

South Africa 08/2011

Spain 03/2012

Sweden 03/2012

Switzerland 03/2012

UKRAINE 06/2011

UNITED KINGDOM 07/2012

USA 07/2012

Czech Republic, Italy and France update their information regularly.
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APPENDIX III: Draft workplan (2014-2018)
(Note: do not fill in colum Person Responsible)
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