1
                                               ET/DR&C/Doc. 3.4(4), p. 6                                                                  


WORLD METEOROLOGICAL ORGANIZATION

___________________


COMMISSION FOR BASIC SYSTEMS


MEETING OF EXPERT TEAM ON
DATA REPRESENTATION AND CODES
Third session

Arusha, Tanzania, 17-21 February 2003

Distribution: RESTRICTED
ET/DR&C/Doc. 3.4(4)

(28.I.2003)

_________

Item:     3.4

ENGLISH only

OTHER ADDITIONS TO BUFR/CREX

BUFR Templates for PILOT and TEMP data 

with identification of radiosonde drift

Submitted by Eva Červená (Czech Republic)

___________________________________________________________________

Summary and Purpose of Document
This document contains BUFR templates for PILOT, PILOT SHIP,  PILOT MOBIL, TEMP,TEMP DROP, TEMP SHIP, TEMP MOBIL data with description of radiosonde position during the ascent.

___________________________________________________________________

Action Proposed
The meeting is invited to examine the submitted templates with the view of their usage for experimental exchange of data in BUFR.
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Discussion

1. Background 

The last decade has witnessed fast development of high resolution numerical models. Availability of input data which would more precisely describe the actual state of the atmosphere, might improve the quality of numerical weather products. Traditional code forms PILOT, PILOT SHIP, PILOT MOBIL, TEMP, TEMP DROP, TEMP SHIP, TEMP MOBIL  provide information on  vertical profiles of the relevant elements as if the data were measured directly above the launch point, not taking into account the fact that the radiosonde is drifted away from the location of launch during the ascent. Radiosonde drift (distance of the sonde from the launch point) might be quite significant comparing to the recommended horizontal resolution of the models (less than 10 km). Even the average values of the radiosonde drift are bigger than 10 km at levels above 400 hPa (over Central Europe) and the values of the drift might get beyond 10 km as low as at the 700 hPa level. At the end of the ascent, the sonde might get 250 km from the launch point [3].  

The table driven code forms BUFR and CREX offer an opportunity to include information on the radiosonde position during the ascent. The existing templates for TEMP and PILOT codes are proposed to be supplemented by latitude and longitude of the radiosonde (3 01 023) at each level. These data are usually available (GPS, Loran C) or might be obtained from azimuth and  elevation angle (radiotheodolite). 

In case of the template for TEMP codes, also time increment (since the launch time) 0 04 015 is proposed to be added to the level data. The ascent rate of the radiosonde is not constant and specification of the actual time of measurement at individual levels might be found useful in data processing. If the same were required also in the PILOT templates, time identification of the launch would have to be added.     

Besides the modifications mentioned above, one additional change is proposed in the templates for TEMP codes – the identification of launch time has been moved down the template to describe more properly that sea water temperature and cloud data are measured/observed at the nominal time of observation rather than at the time of the radiosonde launch.  

2. BUFR templates for vertical sounding data with description of radiosonde position 

    during the ascent

2.1 BUFR templates for PILOT, PILOT SHIP,  PILOT MOBIL 
a)  with pressure as the vertical coordinate


Identification and instrumentation




3 01 001
0 01 001
WMO block number
Numeric


0 01 002
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



Date/time, horizontal and vertical coordinates


3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day
Day

3 01 012
0 04 004
Hour
Hour


0 04 005
Minute
Minute

3 01 021
0 05 001
Latitude (high accuracy)
Degree, scale 5


0 06 001
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



Level data


1 05 000

Delayed replication of 5 descriptors 


0 31 001

Delayed descriptor replication factor
Numeric



Data from a single level


0 08 001

Vertical sounding significance
Flag table

0 07 004

Pressure 
Pa, scale –1

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

0 11 001

Wind direction
Degree true

0 11 002

Wind speed
m s-1, scale 1



Wind shear data


0 08 001

Vertical sounding significance
Flag table

0 07 004

Pressure 
Pa, scale –1

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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

Notes:
(1) If horizontal coordinates of the sonde are not available, latitude and longitude (coarse accuracy) of the location of launch shall be reported for 3 01 023.

b)  with height as the vertical coordinate



Identification and instrumentation




3 01 001
0 01 001
WMO block number
Numeric


0 01 002
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



Date/time, horizontal and vertical coordinates


3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day
Day

3 01 012
0 04 004
Hour
Hour


0 04 005
Minute
Minute

3 01 021
0 05 001
Latitude (high accuracy)
Degree, scale 5


0 06 001
Longitude (high accuracy)
Degree, scale 5

0 07 030

Height of station ground 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



Level data


1 05 000

Delayed replication of 5 descriptors 


0 31 001

Delayed descriptor replication factor
Numeric



Data from a single level


0 08 001

Vertical sounding significance
Flag table

0 07 009

Geopotential height 
gpm

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

0 11 001

Wind direction
Degree true

0 11 002

Wind speed
m s-1, scale 1



Wind shear data


0 08 001

Vertical sounding significance
Flag table

0 07 009

Geopotential height 
gpm

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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

Notes:
(1) If horizontal coordinates of the sonde are not available, latitude and longitude (coarse accuracy) of the location of launch shall be reported for 3 01 023.
BUFR templates for TEMP, TEMP DROP, TEMP SHIP, TEMP MOBIL


Identification and instrumentation




3 01 001
0 01 001
WMO block number
Numeric


0 01 002
WMO station number
Numeric

0 01 011

Ship or mobile land station identifier
CCITT IA5

0 01 006

Aircraft identifier (for dropsondes) 
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



Date/time, date/time of launch, horizontal and vertical coordinates


3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day
Day

3 01 012
0 04 004
Hour
Hour


0 04 005
Minute
Minute

3 01 021
0 05 001
Latitude (high accuracy)
Degree, scale 5


0 06 001
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



Sea water temperature


0 22 043

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



Cloud data


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 08 021

Time significance

(value = 18 (radiosonde launch time))
Code table

3 01 011
0 04 001
Year
Year


0 04 002
Month
Month


0 04 003
Day
Day

3 01 012
0 04 004
Hour
Hour


0 04 005
Minute
Minute

0 08 021

Time significance
(set to missing to cancel the previous value)
Code table



Level data


1 09 000

Delayed replication of 9 descriptors 


0 31 001

Delayed descriptor replication factor
Numeric



Data from a single level


0 04 015

Time increment (since the launch time)
Minute

0 08 001

Vertical sounding significance
Flag table

0 07 004

Pressure 
Pa, scale –1

0 10 009

Geopotential height 
gpm

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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


0 08 001

Vertical sounding significance
Flag table

0 07 004

Pressure 
Pa, scale –1

3 01 023
0 05 002
Latitude (coarse accuracy)
Degree, scale 2


0 06 002
Longitude (coarse accuracy)
Degree, scale 2

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

Notes:
(1) If horizontal coordinates of the sonde are not available, latitude and longitude (coarse accuracy) of the location of launch shall be reported for 3 01 023.
