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Summary and Purpose of Document
In the frame of EUMETNET programme E-WINPROF a small team has been formed to review the different BUFR templates for wind profiler data, to identify differences and to suggest a new BUFR template to be used by all networks globally. This need has also been recognized by the WMO and in the joint meeting of ET-ORS and ET-SBRSO an action has been formulated: “A small team should be formed to review the situation and identify and articulate the issues and how to suggest a way forward.” 

During a Meeting held in Geneva (12th – 13th April 2012) the first draft was produced. In designing this template we also considered it’s use for other ground based active remote sensing instruments including Doppler lidars. A more detailed ‘raw’ data template specific to wind profiler data is also likely to be required, details have not yet been discussed.

________________________________________________________________

ACTION PROPOSED
At this early stage we would only like comments on the concept of the template and not detailed discussion on the individual descriptors. It would be useful for representatives to go back to their respective countries as an expression of interest. Questions are being circulated to a number of experts in the wind profiler and NWP Community to clarify what they would like to see in these data. We would like to get some feedback on how we measure data quality – see questions at the end of this document.
References:

   [1] Manual on Codes, WMO-No. 306, Volume I.1 and I.2.

   [2] http://www.wmo.int/pages/prog/www/WMOCodes.html
1. Purpose of this Template

The following has been extracted from a more detailed report produced by Alexander Haefele following an expert meeting held in Geneva (12th – 13th April 2012).

The proposed template is a “product message” which contains only the essential information needed for a proper use of the wind data in numerical weather prediction. It is user oriented, clear and well defined, not leaving room for interpretation. Complementary information on hard and software configuration and system performance for network monitoring as well as additional parameters like signal to noise ratio and spectral data will be exchanged in a “raw data message”. The definition of the raw data BUFR template is beyond scope of this document and will be defined in a second step.

The proposed template is based on the review of all templates that were known to be currently in use and accessible to the authors and the template attempts to be generic for active ground based remote sensing data. Emerging technologies like Doppler lidars and ceilometers for aerosol detection will be operated in networks in the coming years, and corresponding BUFR templates should ideally be based to a large extent on the template proposed in this document.
2. Background 
A radar wind profilers (RWP) is a Doppler radar to measure the vertical profile of the three wind components. RWP’s work in three frequency bands around 50, 400 and 1000 MHz, to cover an altitude range up to 30, 16 and 5 km, respectively. 

Many countries are running a RWP network for assimilation in numerical weather prediction models (NWP). In Europe, the national networks are integrated into a European network in the frame of the EUMETNET programme E-WINPROF. It contains around 30 RWP’s on the European continent. Recently, the Canadian network of 9 RWP’s has been integrated in E-WINPROF. Data are encoded in BUFR messages and distributed via the Global Telecommunication System (GTS) and collected by the network hub, where system and quality monitoring is performed.

Other important networks are: National Oceanic and Atmospheric Administration, NOAA, 35 stations; Japan Meteorological Agency, JMA, 31 stations; China Meteorological Administration, CMA, over 300 stations; Bureau of Meteorology (Australia), 6 stations. 

Most of the data from these networks are exchanged via the GTS encoded as BUFR messages. Unfortunately all these networks are using different implementations of BUFR, which makes data exchange difficult and promotes the wrong use of the data (Semple, 2005). Hence, there is a need to harmonize the use of BUFR for RWP’s. This need has also been recognized by the WMO and in the joint meeting of ET-ORS and ET-SBRSO an action has been formulated: “A small team should be formed to review the situation and identify and articulate the issues and how to suggest a way forward.” 

3. Proposal
Where possible existing code sequences have been adopted, new and modified descriptors are detailed below with the full BUFR template .
	Data Field
	Element Name
	Descriptor
	Table B Scale
	Table B Ref.
	Table B Width
	Units
	Comments

	1
	WMO BLOCK NUMBER
	0 01 001
	0
	0
	7
	Numeric
	

	2
	WMO STATION NUMBER
	0 01 002
	0
	0
	10
	Numeric
	

	3
	LATITUDE (HIGH ACCURACY)
	0 05 001
	5
	-9000000
	25
	Degree
	1

	4
	LONGITUDE (HIGH ACCURACY)
	0 06 001
	5
	-18000000
	26
	Degree
	1

	5
	HEIGHT OF STATION
	0 07 001
	0
	-400
	15
	m
	

	6
	TYPE OF MEASURING EQUIPMENT USED
	0 02 003
	0
	0
	4
	Code Table
	

	7
	YEAR
	0 04 001
	0
	0
	12
	Day
	

	8
	MONTH
	0 04 002
	0
	0
	4
	Hour
	

	9
	DAY
	0 04 003
	0
	0
	6
	Minute
	

	10
	HOUR
	0 04 004
	0
	0
	5
	Hour
	

	11
	MINUTE
	0 04 005
	0
	0
	6
	Minute
	

	12
	SECOND
	0 04 006
	0
	0
	6
	Second
	

	13
	TIME SIGNIFICANCE
	0 08 021
	0
	0
	5
	Code Table
	

	14
	TIME PERIOD OR DISPLACEMENT
	0 04 026
	0
	-4096
	13
	Second
	

	15
	MEAN FREQUENCY
	0 02 121
	-8
	0
	7
	Hz
	


Replicated elements:

	Data Field
	Element Name
	Descriptor
	Table B Scale
	Table B Ref.
	Table B Width
	Units
	Comments

	16
	HEIGHT
	0 07 007
	0
	-1000
	17
	m
	

	17
	U-COMPONENT
	0 11 003
	1
	-4096
	13
	ms-1
	

	18
	UNCERTAINTY IN U-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	NEW

	19
	V-COMPONENT
	0 11 004
	1
	-4096
	13
	ms-1
	

	20
	UNCERTAINTY IN V-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	 NEW

	21
	W-COMPONENT
	0 11 006
	2
	-4096
	13
	ms-1
	

	22
	UNCERTAINTY IN W-COMPONENT
	Tbd
	Tbd
	Tbd
	Tbd
	ms-1
	NEW

	23
	VERTICAL RESOLUTION
	Tbd
	Tbd
	Tbd
	Tbd
	m
	NEW


Comments on the new template

1) Station accuracy
It is suggested to use the high accuracy indicators for latitude and longitude owing to a precision of approximately 1 m. The type of station and short station or site name are not considered essential and are omitted.
2)  Time

The time stamp is given in a precision of seconds and refers to the end of the averaging period. The time period or displacement in seconds is negative and refers to the duration of the averaging period before the time stamp. The precision of seconds has been chosen to allow for short integration times typical for other active remote sensing techniques like Doppler lidars and ceilometers.

3) Information on the instrument

A minimum amount of information on the instrument may be used to feed the forward operators for assimilation of the data in NWP models. It is suggested to report the mean frequency, which corresponds to the operating frequency. An option would be to report wavelength, to be more consistent with Doppler lidars and ceilometers.

4) Vertical coordinate

The vertical coordinate is height and it refers to height above sea level.
5) Data, quality flag and uncertainty

Data are reported as wind components. Only good data are transmitted, hence no quality flag is foreseen. Instead, an error estimate is given for each wind component for each height level.

To further characterize the data, the vertical resolution is provided as a function of altitude. Uncertainty and vertical resolution are new parameters in the template. They are considered important for a proper treatment of the data in the data assimilation process.

Questions and Comments Relating to Quality flags

There is a already a descriptor called “Formal uncertainty in wind speed” (0 11 052) and “Formal uncertainty in wind direction” (0 11 053) which refer to speed and direction. So it would be logic to have also uncertainty descriptors u-, v- and w-component. If we just introduce the descriptor “Measurement Uncertainty Estimate”, it is not very precise and we have a difficulty with the unit, scale and width, because this descriptor might be used for other measurements as well and have totally different values compared to wind error estimates. 

We see the following options:

a) We ask for three new descriptors for uncertainty in u-, v- and w-component.

b) We ask for a descriptor called “error estimate of wind component” and define, that this descriptor has to follow directly the wind component, with which it is associated.

c) We report speed and direction and use descriptors 0 11 052 and 0 11 053 for the error and do not report an error for the w-component.

d) We use descriptor 0 11 052 for the wind components. This can work, but is not very proper?
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