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Summary and Purpose of Document
This document contains a proposal for BUFR templates and descriptors for surface observation data, including data from automatic weather stations (AWS). A revised version of the template for AWS data from n-minute period is presented. A template for surface observation data from one-hour period is also proposed. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the proposed templates and descriptors, and consider the possibility to recommend them for approval by CBS.
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Discussion

1. Background 

The first session of the Expert Team on Requirements and Representation of Data from Automatic Weather Stations (ET/AWS), Geneva, 3-7 July 2000, examined a proposal for a  BUFR/CREX template for AWS data from 10-minute period [2]. 

At the first session of the Expert Team on Data Representation and Codes (ET/DR&C),  Toulouse, 23-27 April 2001, BUFR templates for AWS data from n-minute period (developed by ET/DR&C) were proposed with a set of descriptors especially needed for the AWS (developed by ET/AWS). The Team recommended that these templates and new descriptors be used for experimental exchange to complete the necessary validation tests [3].   

This proposal recommended by ET/DR&C for BUFR templates for AWS data from n-minute period and new descriptors was submitted by Messrs Miroslav Ondráš and Igor Zahumenský (Slovakia) at the session of the CIMO Working Group (WG) on Surface Measurements, Geneva, 27-31 August 2001. Members of the WG were invited to send their comments and proposals not later than October 2001 [4]. No contributions have been received.

In July 2001, a EUMETNET PWS-GTS pilot project was initiated with the goal "to conduct a pilot implementation of GTS hourly exchange of AWS reports, including automatically measured present weather elements, using BUFR. The starting date for the exchange will be December 1st, 2002 ". To reach this goal, a new template for one-hour data was required. The first meeting of the project team was held in De Bilt, 11-12 February 2002, upon the invitation of Mr Dick Blaauboer (Netherlands), the project manager. At the meeting, the template for one-hour data  proposed by Eva Červená, was discussed [5]. Modifications suggested by Messrs Dick Blaauboer, Michel Leroy (France) and Igor Zahumenský for the one-hour template, have been reflected also in the template for data from n-minute period proposed in this document, if appropriate. 

2. Validation tests of the proposed templates and descriptors

The validation tests have been carried out, by Igor Zahumenský in particular, using two independently developed software: OPERA BUFR software and MPS “BUFR Workshop”.

a) OPERA BUFR encoding and decoding software

The software was produced by EUMETNET for international exchange of radar data in FM-94 BUFR via GTS. The software is able to encode/decode observation data to/from the BUFR format. It reads ASCII input files complemented by files containing BUFR descriptors and code and flag tables, and generates BUFR messages and ASCII output files in case of the decoding process. The software can be run on any computer platform.

The OPERA BUFR software has been found suitable for generation and exchange of one-hour observation data in the framework of the EUMETNET PWS-GTS pilot project. Some modifications of the software required for the project itself as well as for validation tests were specified at the meeting of the project team [5].

(b)  MPS “BUFR Workshop”

The software developed by MPS system Ltd., Bratislava, Slovakia, is a software product for interactive processing of messages in FM-94 BUFR. It runs under 32-bit operating systems Microsoft Windows 95/98, NT4/2000. Main features of this encoding/decoding software are: generation and editing of BUFR templates (BUFR section 3) based on user requirements; data input into BUFR messages using BUFR templates, saving messages on a disk either in BUFR format or as a text file after decoding; sending the BUFR messages into GTS (additional software module required); automatic inserting data from database into BUFR messages using user-defined external data map.

BUFR Table B descriptors as well as code and flag tables are easily configurable in case of both software. The corresponding files can be edited for validation purposes. 

3. A revised proposal for the new element descriptors 

3.1 Descriptors for vertical co-ordinates of a station and sensors

The first session of ET on DR&C agreed that new descriptors had to be defined to accurately express vertical co-ordinates of a station and the information on height of a sensor above local ground required by AWS experts to report how representative the measured values are.

The Team agreed to add three new descriptors defining the height above mean sea level of the station ground, the height of sensor above mean sea level and the height of sensor above local ground, with notes to be added to all the descriptors explaining their use.  Notes were also to be added to clarify the use of the existing descriptors 0 07 001 and 0 07 006, which if used in the archives, should not be employed anymore [3].
It has been indicated by Mr Jeff Ator (USA), however, that the existence of 0 07 006 (height above station in meters) is fully justified, e.g. for wind profiler data for which the high accuracy of 0 07 032 (height of sensor above local ground) is not needed and its range is not sufficient. The descriptor 0 07 032 is proposed for different purposes, i.e. to provide information on the compliance with the prescribed procedures. Following e-mail discussion between Eva Červená and Jeff Ator, this descriptor is used in the proposed templates as a vertical co-ordinate redefining the descriptor 0 07 030.
Improvement has been reached regarding the terminology for the two basic vertical co-ordinates of a station. In the new "Observing Stations, WMO Publication No. 9, Volume A1" (under preparation),  the terms "ground elevation" and "elevation of barometer" are used. Discussion at various meetings has shown that it is highly preferable to use the proposed new descriptor 0 07 031 for representation of "Height of barometer above mean sea level " exclusively. If a BUFR descriptor is needed to express "Height of sensor above mean sea level ", a new descriptor may be proposed, e.g. as 0 07 033.

Referring to the above given discussion, it is proposed to introduce the following new descriptors:

0  07 030
 Height of station ground above mean sea level
m
1
- 4000
17

0  07 031
 Height of barometer above mean sea level
m
1
- 4000
17

0  07 032
 Height of sensor above local ground
m
2
0
12

with notes added under Table B, Class 7, referring to 0 07 030, 0 07 031 and 0 07 032:  
· Height of station ground above mean sea level is defined as the height above mean sea-level of the ground on which the raingauge stands or, if there is no raingauge, the ground beneath the thermometer screen.  If there is neither raingauge nor screen, it is the average level of terrain in the vicinity of the station (Reference: Guide to Meteorological Instruments and Methods of Observation, WMO-No. 8. 1996).

· Height of barometer above mean sea level, referring to the location of barometer of a station, does not redefine the descriptor 0 07 030.
· Height of sensor above local ground is the actual height above ground at the point where the sensor is located. This descriptor shall not be used for barometers. 
And a note to be added to the existing descriptor 0 07 001:

· This descriptor should be used for archived data only. Descriptors 0 07 030 and 0 07 031 should be used and preferred to represent ground elevation and elevation of barometer, respectively, as defined in Observing Stations, WMO Publication No. 9, Volume A1. 

3.2 Descriptors (needed particularly for the AWS) 

The below given set of descriptors is practically identical with the set of descriptors as given in [3]. The corresponding code and flag tables are included in the Annex to this document. For completeness, flag tables 0 02 186, 0 02 187 and 0 02 188 have been added.

0 02 175
Method of precipitation measurement 
Code table
0
0
4

0 02 176
Method of state of ground measurement
Code table
0
0
4

0 02 177
Method of snow depth measurement
Code table
0
0
4

0 02 178
Method of liquid content measurement of precipitation
Code table
0
0
4

0 02 179
Type of sky condition algorithm
Code table 
0
0
4

0 02 180
Main present weather detecting system
Code table 
0
0
4

0 02 181
Supplementary present weather sensor
Flag table
0
0
21

0 02 182
Visibility measurement system
Code table 
0
0
4

0 02 183
Cloud detection system
Code table 
0
0
4

0 02 184
Type of lightning detection sensor
Code table 
0
0
4

0 02 185
Method of evaporation measurement 
Code table
0
0
4 

0 02 186
Capability to detect precipitation phenomena
Flag table
0
0
30

0 02 187
Capability to detect other weather phenomena  
Flag table
0
0
18

0 02 188
Capability to detect obscuration 
Flag table
0
0
21

0 02 189
Capability to discriminate lightning strikes
Flag table
0 
0 
12

0 08 010
Surface qualifier (temperature data)
Code table
0
0
4

0 26 020
Duration of precipitation 
Minute
0
0
11

0 33 005
Quality information (AWS data)
Flag table
0
0
30

0 33 006
Internal measurement status information (AWS)
Code table
0
0
3

3.3 A proposal for a minor modification of the Flag Table 0 20 021

The existing entries of the flag table 0 20 021 are not capable  to represent the phenomenon "White dew". Therefore it is proposed to introduce a new entry "White dew" as the Bit No. 23. 

4. A revised proposal for BUFR templates for AWS data

Regarding the title of this chapter, it is to be noted that these templates are proposed for AWS as well as for automated manned stations.

4.1  A BUFR template for AWS data from n-minute period

Significant modifications with regard to the template given in [3], are written in bold:

3 01 004

Surface station identification



0 01 001
WMO block number
Numeric


0 01 002
WMO station number
Numeric


0 01 015
Station or site name
CCITT IA5


0 02 001
Type of station
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

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 08 010

Surface qualifier (temperature data)
Code table

3 01 091

Surface station instrumentation



0 02 180
Main present weather detecting system
Code table


0 02 181
Supplementary present weather sensor
Flag table


0 02 182
Visibility measurement system
Code table


0 02 183
Cloud detection system
Code table


0 02 184
Type of lightning detection sensor
Code table


0 02 179
Type of sky condition algorithm 
Code table


0 02 186
Capability to detect precipitation phenomena
Flag table


0 02 187
Capability to detect other weather phenomena
Flag table


0 02 188
Capability to detect obscuration
Flag table


0 02 189
Capability to discriminate lightning strikes
Flag table

0 04 025

Time displacement (=  - n  minutes)
Minute

0 04 065

Short time increment ( = 1 minute)  
Minute

1  13   n   

Replicate 13 descriptors n- times 




               E.g. 1 13  006  in case of 6-minute period,




                      1 13  010  in case of 10-minute period


0 10 004

Pressure
Pa, scale –1

3 02 070

Wind data 



0 07 032
Height of sensor above local ground
m, scale 2


0 11 001
Wind direction
Degree true


0 11 002
Wind speed
m s-1


0 11 043
Maximum wind gust direction
Degree true


0 11 041
Maximum wind gust speed 
m s-1


0 11 016
Extreme counterclockwise wind direction of a variable wind
Degree true


0 11 017
Extreme clockwise wind direction of a variable wind
Degree true

3 02 072

Temperature and humidity data



0 07 032
Height of sensor above local ground
m, 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 13 003
Relative humidity
%

0 07 032

Height of sensor above local ground
m, scale 2

0 12 101

Temperature/dry-bulb temperature (scale 2) 

(for ground temperature)
 K, scale 2

1 01 005

Replicate one descriptors five times


3 07 063
0 07 061
Depth below land surface    
m, scale 2


0 12 130
Soil temperature (scale 2)
K, scale 2

3 02 069

Visibility data



0 07 032
Height of sensor above local ground
m, scale 2


0 33 041
Attribute of following value
Code table


0 20 001
Horizontal visibility
m, scale –1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1

3 02 073

Cloud data



0 20 010
Cloud cover (total)
%


1 05 004
Replicate 5 descriptors four times



0 08 002
Vertical significance
Code table


0 20 011
Cloud amount
Code table


0 20 012
Cloud type
Code table


0 33 041
Attribute of following value
Code table


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

3 02 076

Precipitation, obscuration and other phenomena



0 20 021
Type of precipitation
Flag table


0 20 022
Character of precipitation
Code table


0 26 020 
Duration of precipitation
Minute


0 20 023
Other weather phenomena
Flag table


0 20 024
Intensity of phenomena
Code table


0 20 025
Obscuration
Flag table


0 20 026
Character of obscuration
Code table

0 13 055

Intensity of precipitation
kgm-2s-1,scale 4

0 13 058

Size of precipitation element
m, scale 4



(end of the replicated sequence)


0 20 031

Ice deposit (thickness)
m, scale 2

0 20 032

Rate of ice accretion
Code table

3 02 078

State of ground and snow depth measurement



0 02 176
Method of state of ground measurement
Code table


0 20 062
State of ground (with or without snow)
Code table


0 02 177
Method of snow depth measurement
Code table


0 13 013
Total snow depth
m, scale 2

3 02 079

Precipitation measurement



0 07 032
Height of sensor above local ground
m, scale 2


0 02 175
Method of precipitation measurement
Code table


0 02 178
Method of liquid water content measurement of 

precipitation
Code table


0 04 025
Time period  (=  - n minutes)
Minute


0 13 011
Total precipitation / total water equivalent of snow 
kg m-2, scale 1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1

3 02 080

Evaporation measurement



0 02 185
Method of evaporation measurement
Code table


0 04 025
Time period or displacement ( = - n minutes)
Minute


0 13 033
Evaporation /evapotranspiration
kg m-2

3 02 081

Total sunshine data



0 04 025
Time period  (=  - n minutes)
Minute


0 14 031
Total sunshine
Minute

3 02 082

Radiation data



0 04 025
Time period  (=  - n minutes)
Minute


0 14 002
Long-wave radiation, integrated over period specified
J m-2, scale -3


0 14 004
Short-wave radiation, integrated over period specified
J m-2, scale -3


0 14 016
Net radiation, integrated over period specified
J m-2, scale -4


0 14 028
Global solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4


0 14 029
Diffuse solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4


0 14 030
Direct solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4

0 04 025

Time period  (=  - n minutes)
Minute

0 13 059

Number of flashes
Numeric

3 02 083

First order statistics of P, W, T, U data



0 04 025
Time period  (=  - n minutes)
Minute


0 08 023
First order statistics 

(= 9; best estimate of standard deviation) 
Code table


0 10 004
Pressure
Pa, scale –1


0 11 001
Wind direction
Degree true


0 11 002
Wind speed
m s-1


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


0 13 003
Relative humidity
%


0 08 023
First order statistics (= missing value) 
Code table

0 33 005

Quality information (AWS data)
Flag table

0 33 006

Internal measurement status information (AWS)
Code table

Notes: 

1) The time identification refers to the end of the n-minute period.

2) Duration of precipitation (in minutes) represents number of minutes in which any precipitation was registered.  

3) Best estimate of standard deviation of standard deviation is counted out of a set of samples (signal measurements) recorded within the period specified; it should be reported as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025.

4.2 BUFR templates for AWS data from n- minute period (for n > 256 and for n 

       different within a BUFR message)

The BUFR template shown in 4.1 may be used for a period of n minutes, if the number n is the same in all subsets of a BUFR message and if n does not exceed 255.

a) If n < 256 and n is not the same in all subsets of a BUFR message, the template in 4.1 will 

    have to be slightly modified replacing  

1 13   n
Replication of 13 descriptors n-times

by

1 13 000
Delayed replication of 13 descriptors

0 31 001
Delayed descriptor replication factor  (= n)

(n represents number of replications)

b) If n > 255, the template in 4.1 will have to be slightly modified replacing  

1 13  n
Replication of 13 descriptors n-times

by

1 13 000
Delayed replication of 13 descriptors

0 31 002
Extended delayed descriptor replication factor  (= n)

(n represents number of replications)

5. A BUFR template for surface observations from one-hour period
This template is proposed to be used for representation of surface observation data from both automatic stations and manned stations [5].
3 01 004

Surface station identification



0 01 001
WMO block number
Numeric


0 01 002
WMO station number
Numeric


0 01 015
Station or site name
CCITT IA5


0 02 001
Type of station
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

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 08 010

Surface qualifier (temperature data)
Code table

3 01 091

Surface station instrumentation



0 02 180
Main present weather detecting system
Code table


0 02 181
Supplementary present weather sensor
Flag table


0 02 182
Visibility measurement system
Code table


0 02 183
Cloud detection system
Code table


0 02 184
Type of lightning detection sensor
Code table


0 02 179
Type of sky condition algorithm 
Code table


0 02 186
Capability to detect precipitation phenomena
Flag table


0 02 187
Capability to detect other weather phenomena
Flag table


0 02 188
Capability to detect obscuration
Flag table


0 02 189
Capability to discriminate lightning strikes
Flag table

3 02 001
0 10 004
Pressure
Pa, scale –1


0 10 051
Pressure reduced to mean sea level
Pa, scale –1


0 10 061
3-hour pressure change(2)
Pa, scale –1


0 10 063
Characteristic of pressure tendency(2)
Code table

0 07 004

Pressure (standard level)
Pa, scale –1

0 10 009

Geopotential height of the standard level
gpm

3 02 072

Temperature and humidity data



0 07 032
Height of sensor above local ground
m, 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 13 003
Relative humidity
%

1 01 005

Replicate one descriptor five times


3 07 063
0 07 061
Depth below land surface    
m, scale 2


0 12 130
Soil temperature (scale 2)
K, scale 2

3 02 069

Visibility data 



0 07 032
Height of sensor above local ground
m, scale 2


0 33 041
Attribute of following value
Code table


0 20 001
Horizontal visibility
m, scale –1

0 07 030

Height of station ground above mean sea level 

(redefine height to previous value)
m, scale 1

0 20 031

Ice deposit (thickness)
m, scale 2

0 20 032

Rate of ice accretion
Code table

0 02 038

Method of sea surface temperature measurement
Code table

0 22 043

Sea/water temperature (scale 2)
K, scale 2

3 02 021
0 22 001
Direction of waves
Degree true


0 22 011
Period of waves
s


0 22 021
Height of waves
m, scale 1

3 02 078

State of ground and snow depth measurement



0 02 176
Method of state of ground measurement 
Code table


0 20 062
State of ground (with or without snow)
Code table


0 02 177
Method of snow depth measurement
Code table


0 13 013
Total snow depth
m, scale 2

3 02 073

Cloud data 



0 20 010
Cloud cover (total)
%


1 05 004
Replicate 5 descriptors four times



0 08 002
Vertical significance
Code table


0 20 011
Cloud amount 
Code table


0 20 012
Cloud type
Code table


0 33 041
Attribute of following value
Code table


0 20 013
Height of base of cloud
m, scale -1

3 02 074

Present and past weather 



0 20 003
Present weather(3)
Code table


0 04 025
Time period (=  - 60 minutes)
Minute


0 20 004
Past weather (1) (3)
Code table


0 20 005
Past weather (2) (3)
Code table

3 02 075

Intensity of precipitation, size of precip. element



0 08 021
Time significance (= 2 (time averaged))
Code table


0 04 025
Time period (=  - 10 minutes)
Minute


0 13 055
Intensity of precipitation
kgm-2s-1,scale 4


0 13 058
Size of precipitation element
m, scale 4


0 08 021
Time significance (=  missing value)
Code table

0 04 025

Time period (=  - 10 minutes)
Minute

3 02 076

Precipitation, obscuration and other phenomena



0 20 021
Type of precipitation
Flag table


0 20 022
Character of precipitation
Code table


0 26 020 
Duration of precipitation (4)
Minute


0 20 023
Other weather phenomena
Flag table


0 20 024
Intensity of phenomena
Code table


0 20 025
Obscuration
Flag table


0 20 026
Character of obscuration
Code table

3 02 071

Wind data from one-hour period



0 07 032
Height of sensor above local ground
m, scale 2


0 08 021
Time significance (= 2 (time averaged))
Code table


0 04 025
Time period  (=  - 10 minutes, or number of minutes after a significant change of wind, if any)
Minute


0 11 001
Wind direction
Degree true


0 11 002
Wind speed
m s-1


0 08 021
Time significance (=  missing value)
Code table


1 03 002
Replicate next 3 descriptors 2 times



0 04 025
Time period

(=  - 10 minutes in the first replication,

 =  - 60 minutes in the second replication)
Minute


0 11 043
Maximum wind gust direction
Degree true


0 11 041
Maximum wind gust speed 
m s-1


0 04 025
Time period  (=  - 10 minutes)
Minute


0 11 016
Extreme counterclockwise wind direction of 

a variable wind
Degree true


0 11 017
Extreme clockwise wind direction of a variable wind
Degree true

3 02 077

Extreme temperature data



0 07 032
Height of sensor above local ground
m, scale 2


0 04 025
Time period  (=  - 60 minutes)
Minute


0 12 111
Maximum temperature (scale 2) at height and 

over period specified 
 K, scale 2


0 12 112
Minimum temperature (scale 2) at height and 

over period specified 
 K, scale 2


0 07 032
Height of sensor above local ground

(for ground temperature)
m, scale 2


0 04 025
Time period  (=  - 60 minutes)
Minute


0 12 112
Minimum temperature (scale 2) at height and 

over period specified (for ground temperature)
 K, scale 2

3 02 079

Precipitation measurement



 0 07 032
Height of sensor above local ground
m, scale 2


0 02 175
Method of precipitation measurement 
Code table


0 02 178
Method of liquid water content measurement of precipitation
Code table


0 04 025
Time period (=  - 60 minutes)
Minute


0 13 011
Total precipitation / total water equivalent of snow 
kg m-2, scale 1

0 07 030

Height of station ground above mean sea level

(redefine height to previous value)
m, scale 1

3 02 080

Evaporation measurement



0 02 185
Method of evaporation measurement
Code table


0 04 025
Time period ( = - 60 minutes)
Minute


0 13 033
Evaporation /evapotranspiration
kg m-2

3 02 081

Total sunshine data



0 04 025
Time period (=  - 60 minutes)
Minute


0 14 031
Total sunshine
Minute

3 02 082

Radiation data



0 04 025
Time period  (=  - 60 minutes)
Minute


0 14 002
Long-wave radiation, integrated over period specified
J m-2, scale -3


0 14 004
Short-wave radiation, integrated over period specified
J m-2, scale -3


0 14 016
Net radiation, integrated over period specified
J m-2, scale -4


0 14 028
Global solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4


0 14 029
Diffuse solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4


0 14 030
Direct solar radiation (high accuracy), 

 integrated over period specified
J m-2, scale -4

0 04 025

Time period  (=  - 10 minutes)
Minute

0 13 059

Number of flashes
Numeric

3 02 083

First order statistics of P, W, T, U data



0 04 025
Time period (=   -10 minutes )
Minute


0 08 023
First order statistics 

(= 9 (best estimate of standard deviation)) (5)
Code table


0 10 004
Pressure
Pa, scale –1


0 11 001
Wind direction
Degree true


0 11 002
Wind speed
m s-1


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


0 13 003
Relative humidity
%


0 08 023
First order statistics (= missing value) 
Code table

0 33 005

Quality information (AWS data)
Flag table

0 33 006

Internal measurement status information (AWS)
Code table

Notes:
(1) The time identification refers to the end of the one-hour period.

(2) 0 10 061 (3-hour pressure change) and 0 10 063 (Characteristic of pressure tendency) are included in this template, although they refer to 3-hour period preceding the time of observation.

 (3) Present weather may be represented only by 0 20 003, especially if reported 

      from a manned non-automated station. When encoding present weather reported   

      from an automatic weather station, the sequence of descriptors (proposed under 

      3 02 076) should be used, if applicable. 

              (4) Duration of precipitation (in minutes) represents number of minutes in which any

                  precipitation was registered.

               (5) Best estimate of standard deviation is counted out of a set of samples (signal   measurements) recorded within the period specified; it should be reported as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025. 

6.  A proposal for sequence descriptors

Following new sequence descriptors are proposed:

3 01 004, 3 01 090, 3 01 091, 3 02 069, 3 02 070, 3 02 071, 3 02 072, 3 02 073, 3 02 074, 

3 02 075, 3 02 076, 3 02 077, 3 02 078, 3 02 079, 3 02 080, 3 02 081, 3 02 082, 3 02 083. 

3 01 004

Surface station identification


0 01 001
WMO block number


0 01 002
WMO station number


0 01 015
Station or site name


0 02 001
Type of station

3 01 090

Surface station identification; time, horizontal and

vertical co-ordinates

3 01 004

Surface station identification



0 01 001
WMO block number



0 01 002
WMO station number



0 01 015
Station or site name



0 02 001
Type of station


3 01 011
0 04 001
Year



0 04 002
Month



0 04 003
Day


3 01 012
0 04 004
Hour



0 04 005
Minute


3 01 021
0 05 001
Latitude (high accuracy)



0 06 001
Longitude (high accuracy)


0 07 030

Height of station ground above mean sea level 


0 07 031

Height of barometer above mean sea level 


3 01 091

Surface station instrumentation


0 02 180
Main present weather detecting system


0 02 181
Supplementary present weather sensor


0 02 182
Visibility measurement system


0 02 183
Cloud detection system


0 02 184
Type of lightning detection sensor


0 02 179
Type of sky condition algorithm 


0 02 186
Capability to detect precipitation phenomena


0 02 187
Capability to detect other weather phenomena


0 02 188
Capability to detect obscuration


0 02 189
Capability to discriminate lightning strikes

3 02 069

Visibility data


0 07 032
Height of sensor above local ground


0 33 041
Attribute of following value


0 20 001
Horizontal visibility

3 02 070

Wind data 


0 07 032
Height of sensor above local ground


0 11 001
Wind direction


0 11 002
Wind speed


0 11 043
Maximum wind gust direction


0 11 041
Maximum wind gust speed 


0 11 016
Extreme counterclockwise wind direction of a variable wind


0 11 017
Extreme clockwise wind direction of a variable wind

3 02 071

Wind data from one-hour period


0 07 032
Height of sensor above local ground


0 08 021
Time significance (= 2 (time averaged))


0 04 025
Time period  (=  - 10 minutes, or number of minutes 

after a significant change of wind, if any)


0 11 001
Wind direction


0 11 002
Wind speed


0 08 021
Time significance (=  missing value)


1 03 002
Replicate next 3 descriptors 2 times


0 04 025
Time period

(=  - 10 minutes in the first replication,

 =  - 60 minutes in the second replication)


0 11 043
Maximum wind gust direction


0 11 041
Maximum wind gust speed 


0 04 025
Time period  (=  - 10 minutes)


0 11 016
Extreme counterclockwise wind direction of a variable wind


0 11 017
Extreme clockwise wind direction of a variable wind

3 02 072

Temperature and humidity data


0 07 032
Height of sensor above local ground


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


0 12 103
Dew-point temperature  (scale 2)


0 13 003
Relative humidity

3 02 073

Cloud data 


0 20 010
Cloud cover (total)


1 05 004
Replicate 5 descriptors four times


0 08 002
Vertical significance


0 20 011
Cloud amount 


0 20 012
Cloud type


0 33 041
Attribute of following value


0 20 013
Height of base of cloud

3 02 074

Present and past weather 


0 20 003
Present weather


0 04 025
Time period


0 20 004
Past weather (1) 


0 20 005
Past weather (2) 

3 02 075

Intensity of precipitation, size of precipitation element


0 08 021
Time significance (= 2 (time averaged))


0 04 025
Time period (=  - 10 minutes)


0 13 055
Intensity of precipitation


0 13 058
Size of precipitation element


0 08 021
Time significance (=  missing value)

3 02 076

Precipitation, obscuration and other phenomena


0 20 021
Type of precipitation


0 20 022
Character of precipitation


0 26 020 
Duration of precipitation 


0 20 023
Other weather phenomena


0 20 024
Intensity of phenomena


0 20 025
Obscuration


0 20 026
Character of obscuration

3 02 077

Extreme temperature data


0 07 032
Height of sensor above local ground


0 04 025
Time period  


0 12 111
Maximum temperature (scale 2) at height and 

over period specified 


0 12 112
Minimum temperature (scale 2) at height and 

over period specified 


0 07 032
Height of sensor above local ground

(for ground temperature)


0 04 025
Time period 


0 12 112
Minimum temperature (scale 2) at height and 

over period specified (for ground temperature)

3 02 078

State of ground and snow depth measurement


0 02 176
Method of state of ground measurement 


0 20 062
State of ground (with or without snow)


0 02 177
Method of snow depth measurement


0 13 013
Total snow depth

3 02 079

Precipitation measurement


 0 07 032
Height of sensor above local ground


0 02 175
Method of precipitation measurement 


0 02 178
Method of liquid water content measurement of precipitation


0 04 025
Time period 


0 13 011
Total precipitation / total water equivalent of snow 

3 02 080

Evaporation measurement


0 02 185
Method of evaporation measurement


0 04 025
Time period 


0 13 033
Evaporation /evapotranspiration

3 02 081

Total sunshine data


0 04 025
Time period


0 14 031
Total sunshine

3 02 082

Radiation data


0 04 025
Time period  


0 14 002
Long-wave radiation, integrated over period specified


0 14 004
Short-wave radiation, integrated over period specified


0 14 016
Net radiation, integrated over period specified


0 14 028
Global solar radiation (high accuracy), 

 integrated over period specified


0 14 029
Diffuse solar radiation (high accuracy), 

 integrated over period specified


0 14 030
Direct solar radiation (high accuracy), 

 integrated over period specified

3 02 083

First order statistics of P, W, T, U data


0 04 025
Time period 


0 08 023
First order statistics 


0 10 004
Pressure


0 11 001
Wind direction


0 11 002
Wind speed


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


0 13 003
Relative humidity


0 08 023
First order statistics (= missing value) 

7.  Conclusions

The ET/DR&C is invited to examine the proposed BUFR templates and descriptors and to consider the possibility to recommend the element descriptors and some of the sequence   descriptors for approval by the CBS. The authors of this document intend to submit it, including  ET/DR&C session' recommendations, to the session of the ET/AWS that will be held in September 2002 in Geneva. The template for one-hour data will be used and further validated in compliance with the work plan of the EUMETNET PWS-GTS pilot project. 
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ANNEX  to paragraph 3.2, ET/DR&C2/Doc. 3.1 (1)

0 02 175

Method of precipitation measurement 

Code

figure
Method of precipitation measurement 

0
Manual measurement

1
Tipping bucket method

2
Weighing method

3
Optical method

4
Pressure method 

5
Float method

6
Drop counter method

7-13
Reserved

14
Others

15 
Missing value

0 02 176

Method of state of ground measurement

Code

figure
Method of state of ground measurement

0
Manual observation

1
Video camera method

2
Infra-red method

3
Laser method

4-13
Reserved

14
Others

15 
Missing value 

0 02 177

Method of snow depth measurement

Code

figure
Method of snow depth measurement 

0
Manual observation

1
Ultrasonic method 

2
Video camera method

3-13
Reserved

14
Others

15 
Missing value  

0 02 178

Method of liquid content measurement of precipitation

Code

figure
Method of liquid content measurement of precipitation

0
Manual observation

1
Optical method 

2
Capacitive method 

3-13
Reserved

14
Others

15 
Missing value   

0 02 179

Type of sky condition algorithm

Code

figure
Type of sky condition algorithm

0
Manual observation

1
VAISALA algorithm

2
ASOS (FAA) algorithm       

3
AWOS (Canada) algorithm

4-13
Reserved

14
Others

15
Missing value

0 02 180

Main present weather detecting system

Code

Figure
Main present weather detecting system

0
Manual observation

1
Optical scatter system combined with precipitation occurrence sensing system

2
Forward and/or back-scatter system of visible light

3
Forward and/or back-scatter system of infrared light

4
Infrared light emitting diode (IRED) system

5
Doppler radar system

6-13
Reserved                       

14
Others

15
Missing value

0 02 181

Supplementary present weather sensor

Bit No.


Supplementary present weather sensor

1
Rain detector

2
Freezing rain sensor

3
Ice detection sensor

4
Hail and ice pellet sensor

5-19
Reserved

20
Others

All 21 
Missing value

0 02 182

Visibility measurement system

Code

figure
Visibility measurement system

0
Manual measurement

1
Transmissometer system (base ≥ 25 m)

2
Transmissometer system (base < 25 m)

3
Forward scatter system

4
Back scatter system

5-13
Reserved

14
Others

15
Missing value

0 02 183

Cloud detection system

Code

figure
Cloud detection system

0
Manual observation

1
Ceilometer system

2
Infrared camera system

3
Microwave visual camera system

4
Sky imager system

5
Video time lapsed camera system

6
Micro pulse lidar (MPL) system

7-13
Reserved

14
Others

15
Missing value

0 02 184

Type of lightning detection sensor

Code

figure
Type of lightning detection sensor

0
Manual observation

1
Lightning imaging sensor

2
Electrical storm identification sensor

3
Magnetic finder sensor

4
Lightning strike sensor

5
Flash counter

6-13
Reserved                 

14
Others

15
Missing value

0 02 185

Method of evaporation measurement 

Code

Figure
Method of evaporation measurement 

0
Manual measurement

1
Balanced floating method

2
Pressure method

3
Ultrasonic method

4
Hydraulic method

5-13 
Reserved 

14
Others                

15
Missing value

0 02 186

Capability to detect precipitation phenomena

Bit No.
                         Capability to detect precipitation phenomena

1
Precipitation-unknown type

2
Liquid precipitation not freezing

3
Liquid freezing precipitation

4
Drizzle

5
Rain

6
Solid precipitation

7
Snow

8
Snow grains

9
Snow pellets 

10
Ice pellets 

11
Ice crystals

12
Diamond dust

13
Small hail

14
Hail

15
Glaze

16
Rime

17
Soft rime

18
Hard rime

19
Clear ice

20
Wet snow

21
Hoar frost

22
Dew

23
White dew

24-29
Reserved

All 30
Missing value

0 02 187

Capability to detect other weather phenomena

Bit No.
                        Capability to detect other weather phenomena

1
Dust/sand whirl

2
Squalls

3
Sand storm

4
Dust storm

5
Lightning - cloud to surface

6
Lightning - cloud to cloud

7
Lightning - distant

8
Thunderstorm

9
Funnel Cloud not touching surface

10
Funnel cloud touching surface

11
Spray

12-17
Reserved

All 18
Missing value

0 02 188

Capability to detect obscuration
Bit No.
                                    Capability to detect obscuration

1
Fog

2
Ice fog

3
Steam fog

4-6
Reserved

7
Mist

8
Haze

9
Smoke

10
Volcanic ash

11
Dust

12
Sand

13
Snow

14-20
Reserved

All 21
Missing value

0 02 189

Capability to discriminate lightning strikes
Bit No.


Capability to discriminate lightning strikes

1
Manual observation

2
All lightning strikes without discrimination

3
Lightning strikes cloud to ground only

4
All lightning strikes with discrimination between cloud to ground and cloud to cloud 

5-11
Reserved

All 12 
Missing value

0 08 010

Surface qualifier (temperature data)

Code

figure
Surface qualifier (temperature data)

0
Reserved

1
Bare soil

2
Bare rock

3
Land grass cover 

4
Water (lake, sea)

5
Flood water underneath

6
Snow

7
Ice

8
Runway or road

9-14
Reserved

15 
Missing value

0 33 005

Quality Information (AWS data)
Bit No.
Quality Information (AWS data)

1
No automated meteorological data checks performed

2
Pressure data suspect 

3
Wind data suspect

4
Dry-bulb temperature data suspect

5
Wet-bulb temperature data suspect

6
Humidity data suspect

7
Ground temperature data suspect

8
Soil temperature (depth 1) data suspect

9
Soil temperature (depth 2) data suspect

10
Soil temperature (depth 3) data suspect

11
Soil temperature (depth 4) data suspect

12
Soil temperature (depth 5) data suspect

13
Cloud data suspect

14
Visibility data suspect

15
Present weather data suspect

16
Lightning data suspect

17
Ice deposit data suspect

18
Precipitation data suspect

19
State of ground data suspect

20
Snow data suspect

21
Water content data suspect

22
Evaporation/evapotranspiration data suspect

23
Sunshine data suspect

24-29
Reserved

All 30 
Missing value

0 33 006

Internal measurement status information (AWS)
Code

figure
Internal measurement status information (AWS)

0
Self-check OK

1
At least one Warning active, no Alarms

2
At least one Alarm active

3
Sensor failure

4-6
Reserved

7
Missing value
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