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________________________________________________________________

Summary and Purpose of Document
The document contains review of BUFR templates for PILOT and TEMP data and a proposal for new BUFR sequence descriptors, as a result of validation of BUFR templates for TEMP data. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the presented templates and sequence descriptors and recommend them either for further validation or for submitting to the CBS-XIII.
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[2] Final Report, ET DR&C, Prague, 22 - 26 April 2002. 

[3] Final Report, ET DR&C, Arusha, 17 - 21 February 2003. 

[4] http://www.wmo.int/web/www/DPS/Migration/BUFRCREXTemplates0403.doc

1. Background 
The meeting of Expert Team on Data Representation and Codes that was held in Arusha, Tanzania, in February 2003, agreed that BUFR templates for PILOT and TEMP codes would contain data representation of radiosonde drift from the launch site. In February 2004, the Czech Hydrometeorological Institute (CHMI) started to produce BUFR messages containing TEMP data including the time and position identification of the radiosonde at each individual level (available at the RTH Prague under the header IUSD40 OKLI). Based on the following e-mail discussion between ET DR&C Members, in particular Messrs J. Ator of NCEP, M. Dragosavac of ECMWF and Ch. Long of UK MetOffice, and the author, the template for TEMP data has been modified. Changes relevant for PILOT data have been implemented also into the templates for PILOT data.

The new version of BUFR templates for PILOT and TEMP data is shown in chapter 3 of this document. Chapter 2 contains proposal for sequence descriptors for vertical sounding traditional data. Proposal for new Table B descriptors required is presented in document Doc.3.1(4).       

The ET DR&C session may consider the possibility to recommend templates in chapter 3 as primary data representation of vertical sounding data to producers of sounding equipment (e.g. Vaisala).  

2. Proposals for sequence descriptors for PILOT code and TEMP code data  

Following sequence descriptors are proposed:
	
	
	
	
	
	
	(Identification of launch site and instrumentation for wind measurements) 

	3
	01
	110
	3
	01
	001
	WMO block number, WMO station number

	
	
	
	0
	01
	011
	Ship or mobile land station identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	 (Identification of launch site and instrumentation for P, T, U and wind measurements)

	3
	01
	111
	3
	01
	001
	WMO block number, WMO station number

	
	
	
	0
	01
	011
	Ship or mobile land station identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	(Identification of launch point  and instrumentation of dropsonde) 

	3
	01
	112
	0
	01
	006
	Aircraft identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	(Date/time of  launch) 

	3
	01
	113
	0
	08
	021
	Time significance   ( = 18 (launch time))

	
	
	
	3
	01
	011
	Year, month, day of launch

	
	
	
	3
	01
	013
	Hour, minute, second of launch


	
	
	
	
	
	
	(Horizontal and vertical coordinates of launch site) 

	3
	01
	114
	3
	01
	021
	Latitude (high accuracy)

	
	
	
	
	
	
	Longitude (high accuracy)

	
	
	
	0
	07
	030
	Height of station ground above mean sea level 

	
	
	
	0
	07
	031
	Height of barometer above mean sea level

	
	
	
	0
	07
	007
	Height of release of sonde above mean sea level

	
	
	
	0
	33
	024
	Station elevation quality mark (for mobile stations)


	
	
	
	
	
	
	(Cloud information reported with vertical soundings) 

	3
	02
	049
	0
	08
	002
	Vertical significance

	
	
	
	0
	20
	011
	Cloud amount (of low or middle clouds Nh)

	
	
	
	0
	20
	013
	Height of base of cloud (h)

	
	
	
	0
	20
	012
	Cloud type (low clouds CL)

	
	
	
	0
	20
	012
	Cloud type (middle clouds CM)

	
	
	
	0
	20
	012
	Cloud type (high clouds CH)

	
	
	
	0
	08
	002
	Vertical significance ( = missing value)


	
	
	
	
	
	
	(Wind data at a pressure level with radiosonde position) 

	3
	03
	050
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


	
	
	
	
	
	
	(Wind shear data at a pressure level with radiosonde position) 

	3
	03
	051
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	061
	Absolute wind shear in 1 km layer below

	
	
	
	0
	11
	062
	Absolute wind shear in 1 km layer above


	
	
	
	
	
	
	(Wind data at a height level with radiosonde position) 

	3
	03
	052
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


	
	
	
	
	
	
	(Wind shear data at a height level with radiosonde position) 

	3
	03
	053
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	061
	Absolute wind shear in 1 km layer below

	
	
	
	0
	11
	062
	Absolute wind shear in 1 km layer above


	
	
	
	
	
	
	(Temperature, dew-point and wind data at a  pressure level with radiosonde position) 

	3
	03
	054
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	07
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	12
	101
	Temperature/dry-bulb temperature (scale 2) 

	
	
	
	0
	12
	103
	Dew-point temperature (scale 2)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


Common Sequences for representation of PILOT code and TEMP code data

	
	
	
	
	
	
	(Sequence for representation of PILOT,PILOT SHIP and PILOT MOBIL data with pressure as the vertical coordinate) 

	3
	09
	050
	3
	01
	110
	Identification of launch site and instrumentation for wind measurements

	
	
	
	3
	01
	013
	Date/time of  launch

	
	
	
	3
	01
	014
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	050
	Wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


	
	
	
	
	
	
	(Sequence for representation of PILOT,PILOT SHIP and PILOT MOBIL data with height as the vertical coordinate) 

	3
	09
	051
	3
	01
	110
	Identification of launch site and instrumentation for wind measurements

	
	
	
	3
	01
	013
	Date/time of  launch

	
	
	
	3
	01
	014
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	052
	Wind data at a height level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	053
	Wind shear data at a height level

	
	
	
	
	
	
	(Sequence for representation of TEMP, TEMP SHIP and TEMP MOBIL data) 

	3
	09
	052
	3
	01
	111
	Identification of launch site and instrumentation for P, T, U and wind measurements

	
	
	
	3
	01
	013
	Date/time of  launch

	
	
	
	3
	01
	014
	Horizontal and vertical coordinates of launch site

	
	
	
	3
	02
	049
	Cloud information reported with vertical soundings

	
	
	
	0
	22
	043
	Sea water temperature

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	054
	Temperature, dew-point and wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


	
	
	
	
	
	
	(Sequence for representation of TEMP DROP data) 

	3
	09
	053
	3
	01
	112
	Identification of launch point and instrumentation of dropsonde

	
	
	
	3
	01
	013
	Date/time of  launch

	
	
	
	3
	01
	014
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	054
	Temperature, dew-point and wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


3. Review of BUFR templates for PILOT code and TEMP code data  

BUFR TEMPLATES FOR PILOT, PILOT SHIP,  PILOT MOBIL

a)  with pressure as the vertical coordinate – 3 09 050
	3 01 110
	
	Identification of launch site and instrumentation for wind measurements 
	

	
	3 01 001
	WMO block number
	Numeric

	
	
	WMO station number
	Numeric

	
	0 01 011
	Ship or mobile land station identifier
	CCITT IA5

	
	0 02 011
	Radiosonde type
	Code table

	
	0 02 014
	Tracking technique/status of system used
	Code table

	
	0 02 003
	Type of measuring equipment used
	Code table

	3 01 113
	
	Date/time of launch
	

	
	0 08 021
	Time significance   ( = 18 (launch time))
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	3 01 114
	
	Horizontal and vertical coordinates of launch site
	

	
	3 01 021
	Latitude (high accuracy)
	Degree, scale 5

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, scale 1

	
	0 07 031
	Height of barometer above mean sea level
	m, scale 1

	
	0 07 007
	Height of release of sonde above mean sea level
	m

	
	0 33 024
	Station elevation quality mark (for mobile stations)
	Code table

	
	
	Wind data at pressure levels
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	3 03 050
	
	Wind data at a pressure level
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s-1, scale 1

	
	
	Wind shear data at pressure levels
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	3 03 051
	
	Wind shear data at a pressure level
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 061
	Absolute wind shear in 1 km layer below
	m s-1, scale 1

	
	0 11 062
	Absolute wind shear in 1 km layer above
	m s-1, scale 1


b)  with height as the vertical coordinate – 3 09 051

	3 01 110
	
	Identification of launch site and instrumentation for wind measurements
	

	
	3 01 001
	WMO block number
	Numeric

	
	
	WMO station number
	Numeric

	
	0 01 011
	Ship or mobile land station identifier
	CCITT IA5

	
	0 02 011
	Radiosonde type
	Code table

	
	0 02 014
	Tracking technique/status of system used
	Code table

	
	0 02 003
	Type of measuring equipment used
	Code table

	3 01 113
	
	Date/time of launch
	

	
	0 08 021
	Time significance   ( = 18 (launch time))
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	3 01 114
	
	Horizontal and vertical coordinates of launch site
	

	
	3 01 021
	Latitude (high accuracy)
	Degree, scale 5

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, scale 1

	
	0 07 031
	Height of barometer above mean sea level
	m, scale 1

	
	0 07 007
	Height of release of sonde above mean sea level
	m

	
	0 33 024
	Station elevation quality mark (for mobile stations)
	Code table

	
	
	Wind data at heights
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	3 03 052
	
	Wind data at a height level
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s-1, scale 1

	
	
	Wind shear data at heights
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	3 03 053
	
	Wind shear data at a height level
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 061
	Absolute wind shear in 1 km layer below
	m s-1, scale 1

	
	0 11 062
	Absolute wind shear in 1 km layer above
	m s-1, scale 1


BUFR TEMPLATE FOR TEMP, TEMP SHIP, TEMP MOBIL – 3 09 052

	3 01 111
	
	Identification of launch site and instrumentation 
	

	
	3 01 001
	WMO block number
	Numeric

	
	
	WMO station number
	Numeric

	
	0 01 011
	Ship or mobile land station identifier
	CCITT IA5

	
	0 02 011
	Radiosonde type
	Code table

	
	0 02 013
	Solar and infrared radiation correction
	Code table

	
	0 02 014
	Tracking technique/status of system used
	Code table

	
	0 02 003
	Type of measuring equipment used
	Code table

	3 01 113
	
	Date/time of launch
	

	
	0 08 021
	Time significance   ( = 18 (launch time))
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	3 01 114
	
	Horizontal and vertical coordinates of launch site
	

	
	3 01 021
	Latitude (high accuracy)
	Degree, scale 5

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, scale 1

	
	0 07 031
	Height of barometer above mean sea level
	m, scale 1

	
	0 07 007
	Height of release of sonde above mean sea level
	m

	
	0 33 024
	Station elevation quality mark (for mobile stations)
	Code table

	3 02 049
	
	Cloud information reported with vertical soundings
	

	
	0 08 002
	Vertical significance
	Code table

	
	0 20 011
	Cloud amount (of low or middle clouds Nh)
	Code table

	
	0 20 013
	Height of base of cloud (h)
	m, scale –1

	
	0 20 012
	Cloud type (low clouds CL)
	Code table

	
	0 20 012
	Cloud type (middle clouds CM)
	Code table

	
	0 20 012
	Cloud type (high clouds CH)
	Code table

	
	0 08 002
	Vertical significance ( = missing value)
	Code table

	0 22 043
	
	Sea/water temperature (for ship stations)
	K, scale 2

	
	
	Temperature, dew-point, wind at pressure levels 
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	3 03 054
	
	Temperature, dew-point, wind at a pressure level 
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 10 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 12 101
	Temperature/dry-bulb temperature (scale 2) 
	K, scale 2

	
	0 12 103
	Dew-point temperature (scale 2)
	K, scale 2

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s-1, scale 1

	
	
	Wind shear data at pressure levels
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	1 01 000

	0 31 001
	
	Delayed descriptor replication factor
	0 31 001

	3 03 051
	
	Wind shear data at a pressure level
	3 03 051

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 061
	Absolute wind shear in 1 km layer below
	m s-1, scale 1

	
	0 11 062
	Absolute wind shear in 1 km layer above
	m s-1, scale 1


BUFR TEMPLATE FOR TEMP DROP – 3 09 053

	3 01 112
	
	Identification of launch point and instrumentation

of dropsonde 
	

	
	0 01 006
	Aircraft identifier  
	CCITT IA5

	
	0 02 011
	Radiosonde type
	Code table

	
	0 02 013
	Solar and infrared radiation correction
	Code table

	
	0 02 014
	Tracking technique/status of system used
	Code table

	
	0 02 003
	Type of measuring equipment used
	Code table

	3 01 113
	
	Date/time of launch
	

	
	0 08 021
	Time significance   ( = 18 (launch time))
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	3 01 114
	
	Horizontal and vertical coordinates of launch site
	

	
	3 01 021
	Latitude (high accuracy)
	Degree, scale 5

	
	
	Longitude (high accuracy)
	Degree, scale 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, scale 1

	
	0 07 031
	Height of barometer above mean sea level
	m, scale 1

	
	0 07 007
	Height of release of sonde above mean sea level
	m

	
	0 33 024
	Station elevation quality mark 
	Code table

	
	
	Temperature, dew-point, wind at pressure levels 
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	3 03 054
	
	Temperature, dew-point, wind at a pressure level 
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 10 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 12 101
	Temperature/dry-bulb temperature (scale 2) 
	K, scale 2

	
	0 12 103
	Dew-point temperature (scale 2)
	K, scale 2

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s-1, scale 1

	
	
	Wind shear data at pressure levels
	

	1 01 000
	
	Delayed replication of 1 descriptor 
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	3 03 051
	
	Wind shear data at a pressure level
	

	
	0 04 086
	Long time period or displacement (since launch time)
	Second

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure 
	Pa, scale –1

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 061
	Absolute wind shear in 1 km layer below
	m s-1, scale 1

	
	0 11 062
	Absolute wind shear in 1 km layer above
	m s-1, scale 1
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