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4. WORK OF OTHER BODIES RELEVANT TO THE WORK OF TT-WMD

4.8 metadata for RADAR and other surface-based systems
expert team on surface-based observing systems
(Submitted by Secretariat)

	Summary and purpose of document
The session will be briefed on the work of the ET-SBO, related to observational metadata, namely, the WMO RADAR Database


Action proposed

The session is invited to take note of the work of the ET-SBO described.
____________
Introduction

The CBS Expert Team on Surface Based Observations is responsible for the international programmatic aspects and standards and guidance related to land-based observing systems. As such, it has a key role in addressing the aspects and issues relating to metadata requirements for these systems.
The team, in its current guise and also in the previous CBS inter-sessional period when there were two separate teams on AWS and Surface-based Remotely-sensed Observations (SBRSO), had and has a role in establishing and defining requirements for metadata for the relevant observing systems of the GOS. This has included:
1. In collaboration with the CIMO Expert Team on Operational Remote Sensing, a survey of Members regarding use of Weather Radar Systems was undertaken in August 2009, which resulted in the establishment of the WMO Radar Database (WRD).

2. In 2013/14, ET-SBO undertook a survey of Members regarding their use of wind profiler radar systems, which also comprised a metadata-gathering component.
3. The former CBS Expert Team on AWS had maintained guidance material on AWS Metdata in Appendix III.3 to Part III of WMO No. 488, Guide to the GOS.
The WMO Radar Database

Subsequent to the survey of Members on weather radars undertaken by CBS in August 2009, a report was produced outlining and analyzing the results of the survey:

http://www.wmo.int/pages/prog/www/WRO/docs/radar%20survey%20report%2020110708.pdf
The Turkish Meteorological Service (TMS), in consultation with CBS and CIMO took the lead in developing and establishing an online database of world weather radars based on the metadata gathered in the 2009 questionnaire. In 2012, the TMS undertook to maintain the WMO Radar Database (WRD) on behalf of WMO Members in an operational capacity:

http://wrd.mgm.gov.tr/default.aspx?l=en
A critical aspect of the WRD is the maintenance of the metadata and its accuracy. To facilitate this, CBS and the Secretariat established a set of Focal Points on Weather Radar Metadata
 who have responsibility to routinely maintain the metdata for their country, based on the procedures that have been established
. Focal points are expected to following these basic requirements:

The WRD should be routinely checked by the FP for completeness and accuracy and updated accordingly on at least a quarterly (3-monthly) basis. It is therefore suggested that FPs carry out their routine maintenance on weather radar metadata in the last week of March, June, September and December of each year.

Inaccurate metadata can and should be corrected as and when it is discovered.

The WRD provides a secure interface to allow FPs to login and perform the maintenance. The instructions are maintained on the WMO website, Weather Radar Observations
. 

It has been demonstrated that data from the WRD is able to readily be transferred to another database (e.g. the WMO Country Profile Database
) through an XML exchange interface. Such a process and mechanism might be possible to meet the requirements for establishing and maintaining the WIGOS weather radar metadata to support OSCAR and other requirements.
An example of WRD metadata content is provided in Attachment I.

Task Team on Weather Radar Data Exchange

As an outcome of the WMO/CBS/OPAG-IOS Workshop on Regional and Global Exchange of Weather Radar Data, held in Exeter, April 2013, A CBS Task Team on Weather Radar Data Exchange has been formed, reporting to ET-SBO, with the Terms of Reference below. It is expected that the work of this team will address and have implications for some of the weather radar metadata requirements.

Terms of Reference for a WMO CBS Task Team on Weather Radar Data Exchange

1)      Gather requirements for information (data, metadata, products, timeliness and frequency) from weather radars to be exchanged globally on a regular basis along with requirements on recommended transmission methods.

2)      Develop and document a data model based on the requirements.

3)      Identify and recommend appropriate data formats for operational and scientific exchange.

4)      Express the data model using approved data format(s), taking into account the considerable progress achieved by EUMETNET OPERA in harmonizing operationally exchanged real-time weather radar data with the OPERA Data Information Model (ODIM).

5)      Coordinate with IPET-MDRD and IPET-DRMM to ensure that the data model and data representations are consistent and compatible with WMO standards and practices.

6)      Make recommendations on requirements for documentation and training materials to support WMO Members in the application and use of the data model and data representations to be used for the global exchange of weather radar information to support data users.

7)      Using ODIM_BUFR as a basis, develop, review and coordinate approval of required BUFR sequences for global exchange of radar data.

8)      Elaborate compliance between ODIM_H5 and netCDF CF Conventions, especially regarding GIS compatibility.
Survey on Wind Profiler Data
Over December 2013 and January 2014 a survey of Members on wind profiler radar (WPR) systems operation was conducted. The results of the survey have been compiled, analysed and will shortly be made available as a WIGOS Technical Report.
In undertaking the survey, Members that do operate WPR were asked to download and submit an initial WPR metadata set, either with the survey or in follow up at a later date. The metadata profile requested is provided in Attachment II. It is currently undecided as to what will be done with the resulting WPR metadata. Members were also requested to nominate focal points on WPR metadata.
ET-SBO Assessment of the WIGOS Core Metadata Specification

In the fourth quarter of 2013, the chair of ET-SBO requested team members review the (then) current draft of the WIGOS Core Metdata Specification. The responses, although limited, provided the following points, summarized by the Chair, Stuart Goldstraw:
Overall there is very broad acceptance this profile will work.
It may be necessary to provide some additional clarification on two main points:

1) The fundamental difference between Category 5 and Category 6 (Data Processing and Reporting, Sampling and Analysis) within the classification. Some terminology used in both these Categories appears to be the same and so although individuals with a deep understanding of metadata may be able to address the differences the majority of WMO members may struggle to fully understand the differences. Therefore some supporting clarification may be required.

2) The reference to data quality within the core metadata profile may require further clarification as some observing systems may have measurement uncertainty that varies from observations to observation. As I may have mentioned before I use the very lazy concept of static and dynamic metadata. Unfortunately even this split is insufficient to correctly capture the nature of data quality metadata. Therefore it may be necessary to generate some further guidance on this issue.

Both of the above are points for clarification and so perhaps a supporting 'Guide to the WIGOS Core Metadata Profile' may be necessary. Is this a document that the Task Team, or PO, were considering producing? Clearly the intellectual energy goes into the definition of the metadata profile in the first place but a guide may assist in the outreach challenge. 

I suspect ET-SBO will be able to assist in the generation of some of the content of any guide, as we need to engage more strongly with the WIGOS activities in general. Your thoughts on this point would be most welcome.

Other Relevant Work of ET-SBO

At the eighth session of ICT-IOS, ET-SBO was requested:

…to consider the revision of the content of Volume A and the associated regulatory material, taking into consideration the developments of the observing system surface capabilities database of OSCAR and also the responsibilities of the Regional Associations (action; ET-SBO Chair; ASAP). The Regional Associations should also be invited to review and provide the list of weather radars and wind profilers operated in their regions.

Attachment I, Example of WRD Metadata Content

	Title
	Value

	Country
	ZA

	Status (*)
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	Radar Name (*)
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	Wmo Id
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	Owner [Id] [Name]
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 HYPERLINK "http://wrd.mgm.gov.tr/user/misc-list-owner.aspx" \t "show"  »»

	Latitude (*) [deg] [min] [sec] [dir]
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	Longitude (*) [deg] [min] [sec] [dir]
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	Ground Height
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	Tower Height
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 [m] Attention Please: Just Tower Height!

	Band
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	Beam Width
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	Frequency
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	Pulse Width [1] [2] [3] [4]
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 [µSec]

	Prf Min
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 [Hz]

	Prf Max
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 [Hz]

	Power
	[image: image25.wmf]

 [kW]

	Signal Processor
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 HYPERLINK "http://wrd.mgm.gov.tr/user/misc-list-signal-processor.aspx" \t "show"  »»

	TX Type
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	RX Type
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	Polarization (*)
	[image: image29.wmf]

D



	Manufacturer
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	Lowest Angle
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	Highest Angle
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	Task Cycle Time Min
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	Task Cycle Time Max
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 [Min]

	MDS [dbm] [dbz at 100 km]
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	ZR Summer [a] [b]
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	ZR Winter [a] [b]
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	ZR Other
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	Installation Year
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	Radar images of local web page
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	Notes
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Attachment II, Wind Profiler Radar Survey, Metadata Request
	Location Name
	Name of the site or location of the WPR

	Country
	The country in which the WPR is located

	Organization Owner
	The organization that owns the WPR

	Organization Station ID
	The station number or identifier as designated by the organization owner

	WMO Station No.
	The WMO number for the site if one has been allocated

	Latitude
	Decimal latitude (preferred precision of 1 second), -90.0000 to +90.0000, negative indicates southern hemisphere latitude

	Longitude
	Decimal longitude (preferred precision of 1 second), -180.0000 to 180.0000, negative indicates western hemisphere longitude

	Commenced Operation
	Date at which the WPR became operational the site - format: d-MMM-YYYY

	Site Altitude
	Altitude of the WPR site ground above Mean Sea Level (metres)

	WPR Altitude
	Altitude of zero altitude reference for the WPR above Mean Sea Level (metres)

	Manufacturer
	Manufacturer of the majority componentry of the WPR

	Model
	Manufacturer or organization identification name of the Model and/or type of WPR system

	Operating Frequency
	Radio frequency at which the WPR is operated (MHz)

	Transmission Power
	WPR transmitting power (in kW)

	Receiver Type
	Analogue or Digital (select from list)

	Antenna Type
	Antenna type deployed: CO-CO array, yagi, other (select from list)

	Gain
	Antenna gain (dB)

	Beam Width
	Attenna beam width (-3 dB angle)

	Elevation Angle
	Elevation angle of oblique beams (in degrees from horizontal) 

	Wind Measurement Method
	Operational wind derivation method of the WPR (select from drop-down list)

	Integration Time Interval
	Operational temporal resolution of the WPR (in minutes)

	Number Operating Modes
	The number of different pulse modes that are operated in a single vertical wind profile derivation (select from drop down, 1 or 2)

	Mode 1 Pulse Length
	The pulse width of the WPR for Operating Mode 1 (in nano seconds)

	Mode 1 Height Range Minimum
	The midpoint of the lowest height range bin attained in Operating Mode 1 (in metres)

	Mode 1 Height Range Maximum
	The midpoint of the highest height range bin attained in Operating Mode 1 (in metres)

	Mode 1 Vertical Resolution
	The lowest vertical resolution (bin size) attained in Operating Mode 1 (in metres)

	Mode 2 Pulse Length
	The pulse width of the WPR for Operating Mode 2 (in nano seconds)

	Mode 2 Height Range Minimum
	The midpoint of the lowest height range bin attained in Operating Mode 2 (in metres)

	Mode 2 Height Range Maximum
	The midpoint of the highest height range bin attained in Operating Mode 2 (in metres)

	Mode 2 Vertical Resolution
	The lowest vertical resolution (bin size) attained in Operating Mode 2 (in metres)

	Observation Mode
	Mode of operation of the WPR, either continuous or sporadic (select from drop-down list)

	RASS Available
	Does the system have RASS capability (Y, N)

	RASS Active
	If the system does have RASS capability, is it routinely activated for operational use (Y, N) - N if use is sporadic

	Clutter Fence Deployed
	Does the system have a clutter fence deployed (Y, N)

	Data on GTS
	Is WPR data routinely transmitted on the GTS (Y, N)

	GTS Format
	If data for the system is routinely transmitted on the GTS, indicate the format that it is transmitted in - BUFR WMO Standard, BUFR Other, Other)

	Wind Components
	Is this data parameter routinely transmitted on the GTS (Y, N)

	Wind Direction
	Is this data parameter routinely transmitted on the GTS (Y, N)

	Wind Speed
	Is this data parameter routinely transmitted on the GTS (Y, N)

	Vertical Wind Speed
	Is this data parameter routinely transmitted on the GTS (Y, N)

	Air Temperature
	Is this data parameter routinely transmitted on the GTS (Y, N)

	SNR
	Is this data parameter routinely transmitted on the GTS (Y, N)

	Entry Date
	The date on which this metadata record is entered - format: d-MMM-YYYY

	Comment
	Additional information relevant to the above metadata or the WPR system - separate additional comments by a ';'


� � HYPERLINK "http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/cross-cutting/fp%20wr" ��http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/cross-cutting/fp%20wr�


� See : � HYPERLINK "http://www.wmo.int/pages/prog/www/WRO/index_en.html#WRFP_Resp" ��http://www.wmo.int/pages/prog/www/WRO/index_en.html#WRFP_Resp�


� See : � HYPERLINK "http://www.wmo.int/pages/prog/www/WRO/index_en.html" ��http://www.wmo.int/pages/prog/www/WRO/index_en.html�


� � HYPERLINK "https://www.wmo.int/cpdb/" ��https://www.wmo.int/cpdb/�
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