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Submitted by Alexander Haefele (MeteoSwiss), Myles Turp (UK Met Office), 

and Volker Lehmann (DWD)
_______________________________________________________________________

Summary and Purpose of Document
A radar windprofiler (RWP) is a ground based remote sensing instrument to measure vertical profiles of wind. A number of RWP networks exist worldwide and the data are encoded in BUFR to be exchanged over the GTS. However, each of these networks uses a different implementation of the BUFR code. In this document we propose a harmonized implementation of BUFR for RWP data. The proposal is based on a review of the existing implementations and on data user requirements.

This proposal is an initiative of the E-PROFILE programme of EUMETNET.
_______________________________________________________________________

ACTION PROPOSED
1. To add the new descriptors and code table entries to the BUFR tables.
2. To accept the proposed sequences as the official implementation of the BUFR code to exchange wind and virtual temperature data from RWP and RASS, respectively.
ANNEX: BUFR Specification for Active Ground Based Remote Sensing Profiler Data
PROPOSAL
A full description of the proposed implementation and the motivation behind can be found in the annex. Here, only a summary of the proposal is given. The proposal covers the implementation of wind data from RWP as well as virtual temperature data from RASS (Radio Acoustic Sounding System).

The proposed template is a “product message”, that contains only the essential information needed for a proper use of the remote sensing data. 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 raw data will be exchanged in a “raw data message”. The definition of a raw data BUFR template is beyond the scope of this document. Other formats than BUFR might be more suitable for the storage of  raw data, e.g. netCDF.

The proposed template is based on the review of all templates for RWP that were known to be currently in use and accessible to the authors. The proposed template  consists of a header part that is generic for active ground based remote sensing data and a replication (data) part that is specific for the measured quantity, e.g. wind, virtual temperature.

This proposal does not cover backscatter data from lidar since a consensus on how to represent this kind of information has not been found yet in the community. However, the full document in the annex discusses lidar backscatter data representation. The interested reader is invited to have a look at Section 3.7 and to make comments to the authors. 
Radar Wind Profiler Data Sequence:

The replication part of the template relates to the number of descriptors to be repeated for each height level reported. For this we intend to use a Delayed Description Replication Factor  '1 XX YYY' The number of height levels reported is typically between 20 and 100.

	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 021
	
	
	
	RWP Wind data  (Product Data)                               NEW

	
	3 01 001

	
	
	WMO block and station numbers

	
	
	0 01 001

	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number


	
	3 01 022
	
	
	(Latitude/longitude (high accuracy), height of station)


	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	
	0 07 001
	
	Height of station

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003

	
	
	Type of measuring Equipment used

	
	1 12 000
	
	
	Delayed replication of 12 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor

	
	0 07 007
	
	
	Height

	
	3 01 022
	
	
	(Latitude/longitude (high accuracy))


	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	0 11 003
	
	
	U-Component

	
	0 11 099
	
	
	Uncertainty in U-Component                                   NEW 

	
	0 11 004
	
	
	V-Component

	
	0 11 100
	
	
	Uncertainty in V-Component                                   NEW

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	W-Component

	
	0 11 101
	
	
	Uncertainty in W-Component                                  NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical Resolution                                                     NEW

	
	0 05 062
	
	
	Horizontal width of sampled volume                      NEW


Comments on the header section can be found in the annex in Section 3.3.
Comments on the wind data replication section can be found in the annex in Section 3.5.
RASS Data Sequence:

	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 022
	
	
	
	RASS virtual temperature (Product Data)                        NEW

	
	3 01 001

	
	
	WMO block and station numbers

	
	
	0 01 001

	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number


	
	3 01 022
	
	
	(Latitude/longitude (high accuracy), height of station)


	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	
	0 07 001
	
	Height of station

	
	
	0 02 003
	
	Type of measuring equipment

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003

	
	
	Type of measuring Equipment used

	
	1 10 000
	
	
	Delayed replication of 10 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor

	
	0 07 007
	
	
	Height

	
	3 01 022
	
	
	(Latitude/longitude (high accuracy))


	
	
	0 05 001

	
	Latitude (high accuracy)


	
	
	0 06 001

	
	Longitude (high accuracy)


	
	0 12 007
	
	
	Virtual Temperature

	
	0 12 008
	
	
	Uncertainty in Virtual Temperature                                 NEW 

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	W-Component

	
	0 11 101
	
	
	Uncertainty in W-Component                                           NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical Resolution                                                               NEW

	
	0 05 062
	
	
	Horizontal width of sampled volume                               NEW


Code tables:

To represent in a slightly more specific way the different observation methods, the following entries are suggested to be added to code table 0 02 003:

	10
	Doppler radar wind profiler

	11
	Doppler lidar wind profiler

	12
	Backscatter lidar

	13
	Spaced antenna wind profiler


Summary of New Table B Descriptors 

	
	
	BUFR
	CREX

	TABLE
	
	
	
	
	DATA
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F* X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 11 099
	Uncertainty in U component 
	ms-1
	-1
	0
	10
	ms-1
	-1
	4

	0 11 100
	Uncertainty in V component
	ms-1
	-1
	0
	10
	ms-1
	-1
	4

	0 11 101
	Uncertainty in W component
	ms-1
	    -2
	         0
	10
	ms-1
	-2
	4

	0 10 071
	Vertical resolution
	m
	0
	0
	14
	m
	0
	5

	0 05 062
	Horiz Width Of Sampled Volume
	m
	-1
	0
	20
	m
	-1-1
	7

	0 12 008
	Uncertainty in Virtual Temperature
	K
	-1
	0
	10
	K
	0-1
	4


