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Summary and Purpose of Document
The ET/DR&C has recommended supplementary additions to BUFR/CREX Code Tables, proposed.  They are additions to Annex 2 and Annex 3 of Draft Recommendation 6.2/(3) 1.
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ACTION PROPOSED
The meeting is invited to consider the proposal of ET/DR&C and recommend it for approval by CBS.
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WORLD WEATHER WATCH PROGRAMME, SUPPORT FUNCTIONS AND PUBLIC WEATHER SERVICES, INCLUDING THE REPORTS BY THE CHAIRS OF THE OPEN PROGRAMME AREA GROUPS

INFORMATION SYSTEMS AND SERVICES (ISS)

Data Representation and Codes

Modifications to Binary and Alphanumeric Codes
(Submitted by the Secretary-General)
Summary and Purpose of Document
This document contains supplementary additions to BUFR/CREX Code Tables, proposed by the OPAG/ISS.  They are additions to Annex 2 and Annex 3 of Draft Recommendation 6.2/(3) 1.



ACTION PROPOSED

The Commission is invited to:

(a) Note the requirements and the additions to the recommendation expressed in this document;

(b) Adopt these additions to Draft Recommendation 6.2/(3) 1.

__________

Appendices:
A.
Additions to Annex 2 of Draft Recommendation 6.2/(3) 


B.
Additions to Annex 3 of Draft Recommendation 6.2/(3) 

References:
Report of the ICT on ISS (Geneva, 9-13 September 2002)

CBS-Ext. (02)/Doc. 6.2(3), APPENDIX A

DRAFT TEXT FOR INCLUSION IN THE GENERAL SUMMARY OF CBS-EXT. (02)

6.2
INFORMATION SYSTEMS AND SERVICES (ISS) (Agenda item 6.2)

…………


Data Representation and Codes 


…………


MODIFICATIONS TO THE MANUAL ON CODES


…………

6.2.x.5
The Commission further recommended additions to BUFR/CREX tables (See Annex 3 of Draft Recommendation 6.2(3)/1 (CBS-Ext.(02)) for:


…………

· …………

· Coding in BUFR, SIGMET messages

· …………
· Coding certain types of altimeter data

· For representation of ground-based Global Navigation Satellite System (GNSS) data in BUFR format

Modifications or additions to ANNEX 2 of Draft Recommendation 6.2(3)/1 CBS-Ext. (02):
ADDITIONS TO 94-XII BUFR AND FM 95-XII CREX Tables:

Introduce the following new descriptors:

0  07 032
 Height of sensor above local ground (or deck of marine platform)
m
2
0
16

0  07 033
 Height of sensor above water surface
m
1
0
12

with notes added under Table B, Class 7, referring to 0 07 032 and 0 07 033:  

· Height of sensor above local ground (or deck of marine platform) is the actual height of sensor above ground (or deck of marine platform) at the point where the sensor is located.  This descriptor does not redefine the descriptor either 0 07 030 or 0 07 033.
· Height of sensor above water surface is the height of sensor above water surface of sea or lake.  This descriptor does not redefine the descriptor either 0 07 030 or 0 07 032.
Add descriptors (needed particularly for the Automatic Weather Stations) 

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

0 08 010

Surface qualifier (for temperature data)

Code

figure


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
Ship or platform deck in steel

10
Ship or platform deck in wood

11
Ship or platform deck partly covered with rubber mat

12-30
Reserved

31 
Missing value

Modifications or additions to ANNEX 3 to Draft Recommendation 6.2(3)/1 CBS-Ext. (02):

ADDITIONS TO 94-XII BUFR AND FM 95-XII CREX Tables:

PROPOSED ADDITIONS TO BUFR TABLE D FOR AMDAR

TABLE REFERENCE
TABLE REFERENCES
ELEMENT NAME

F
X
Y









(Standard AMDAR reports)

3
11
005
0
01
008
Aircraft identifier




0
01
023
Sequence number




3
01
021
Latitude and longitude




3
01
011
Year, month and day




3
01
013
Hour, minute and second




0
07
010
Flight level




0  
08
009
Detailed phase of flight




0
11
001
Wind direction




0
11
002
Wind speed 




0
11
031
Degree of turbulence




0
11
036
Derived equivalent vertical gust speed




0
12
101
Temperature/dry-bulb temperature




0 
33
025
ACARS interpolated values

FOR IMPROVING REGULATIONS ON REPLICATION AND COMPRESSION

Add a sub-note (ix) to note 2 of regulation 94.6.3:

(ix)  When delayed replication is present, it is required that the number of replications shall be identical for each data subset if data compression is to be used.  In such cases, sub-note (vii) shall apply when coding the number of replications.

FOR CODING SIGMET

Proposed Table B entries

Table Reference
Element name
BUFR
CREX

F  X   Y

Unit
Scale
Ref. value
Data width
Unit
Scale
Data width

0 01 037
SIGMET sequence number
CCITT IA5
0
0
24
Character
0
3

0 01 065
ICAO region identifier
CCITT IA5
0
0
256
Character
0
32

0 08 019
Qualifier for following centre identifier
Code table
0
0
4
Code table
0
1

0 10 064
SIGMET cruising level
Code table
0
0
3
Code table
0
1

0 20 028
Expected change in intensity
Code table
0
0
3
Code table
0
1

0 27 035
Length of phenomenon
M
-3
0
13
m
-3
4

0 28 035
Width of phenomenon
M
-3
0
13
m
-3
4

Add the following new categories to Table A within BUFR and CREX:

13 Forecasts

14 Warnings

Add the following new code table values for the descriptors to Table B within BUFR:



0 08 011

21

Thunderstorm

22

Tropical Cyclone

23

Mountain Wave

24

Duststorm

25

Sandstorm


0 20 008

15

Obscured (OBSC)

16

Embedded (EMBD)


0 20 024 

5

Severe

Code tables for proposed new Table B descriptors:

Code figure
0 08 019

Qualifier for following centre identifier

0
Reserved

1
ATS (Air Traffic Service) unit serving FIR (Flight Information Region)

2
FIR (Flight Information Region)

3
UIR (Upper Information Region)

4
CTA (Control Area)

5
VAAC (Volcanic Ash Advisory Centre)

6
MWO (Meteorological Watch Office) issuing SIGMET

7-14
Reserved

15
Missing value

Code figure
0 10 064

SIGMET cruising level

0
Subsonic

1
Transonic

2
Supersonic

3-6
Reserved

7
Missing value

Code figure
0 20 028

Expected change in intensity

0
No change (NC)

1
Forecast to weaken (WKN)

2
Forecast to intensify (INTSF)

3-6
Reserved

7
Missing value

New Table D descriptors:



(SIGMET header)

3 16 020
1 02 002
Replication of 2 descriptors two times (Define validity period)


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


0 01 037
SIGMET sequence number


0 10 064
SIGMET cruising level


0 08 019
Qualifier for location identifier, 1=ATS unit serving FIR


0 01 062
Short ICAO location identifier


1 02 000
Replicate two descriptors


0 31 001
Replication count


0 08 019
Qualifier for location identifier, 2=FIR, 3=UIR, 4=CTA


0 01 065
ICAO region identifier


0 08 019
Qualifier for location identifier, 6=MWO


0 01 062
Short ICAO location identifier


0 08 019
Qualifier for location identifier, Missing=Cancel







(Volcanic ash SIGMET, Volcano details)

3 16 021
0 08 011
Meteorological feature, 17=Volcano


0 01 022
Name of feature


0 08 007
Dimensional significance, 0=Point


3 01 023
Location


0 08 007
Dimensional significance, Missing=Cancel


0 20 025
Obscuration, bit 10=Volcanic Ash


0 08 011
Meteorological feature, Missing=Cancel







(Volcanic ash SIGMET, Obs or Fcst area and motion)

3 16 022
0 08 021
Time Significance, 16=Analysis, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


0 07 010
Flight level (base of cloud)


0 07 010
Flight level (top of cloud)


0 27 035
Length of phenomenon


0 28 035
Width of phenomenon


0 08 007
Dimensional significance, 2=Area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 19 005
Direction of motion


0 19 006
Speed of motion


0 08 007
Dimensional significance, Missing=cancel


0 20 090
Type of cloud, 5=Volcanic Ash/Eruption


0 20 028
Expected change in intensity


0 08 021
Time significance, Missing=cancel



(Volcanic ash SIGMET, Fcst area)

3 16 023
0 08 021
Time Significance, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


0 08 007
Dimensional significance, 2=Area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 08 007
Dimensional significance, Missing=cancel


0 20 090
Type of cloud, 5=Volcanic Ash/Eruption


0 08 021
Time significance, Missing=cancel







(Volcanic ash SIGMET, Outlook)

3 16 024
0 08 021
Time Significance, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


1 07 000
Replicate 7 descriptors


0 31 001
Replication count


0 07 010
Flight level (base of cloud)


0 07 010
Flight level (top of cloud)


0 08 007
Dimensional significance, 2=Area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 08 007
Dimensional significance, Missing=cancel


0 20 090
Type of cloud, 5=Volcanic Ash/Eruption


0 08 021
Time significance, Missing=cancel







(SIGMET, Obs or Fcst location and motion)

3 16 025
0 08 021
Time Significance, 16=Analysis, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


0 07 010
Flight level (base of cloud)


0 07 010
Flight level (top of cloud)


0 27 035
Length of phenomenon


0 28 035
Width of phenomenon


0 08 007
Dimensional significance, 1=point or 2=area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 19 005
Direction of motion


0 19 006
Speed of motion


0 19 007
Radius of feature


0 08 007
Dimensional significance, Missing=cancel


0 20 028
Expected change in intensity


0 08 021
Time significance, Missing=cancel



(SIGMET, Fcst position)

3 16 026
0 08 021
Time Significance, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


0 08 007
Dimensional significance, 1=point or 2=area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 19 007
Radius of feature


0 08 007
Dimensional significance, Missing=cancel


0 08 021
Time significance, Missing=cancel







(SIGMET, Outlook)

3 16 027
0 08 021
Time Significance, 4=Forecast


3 01 011
Year, Month, Day


3 01 012
Hour, Minute


1 06 000
Replicate 7 descriptors


0 31 001
Replication count


0 07 010
Flight level (base of cloud)


0 07 010
Flight level (top of cloud)


0 08 007
Dimensional significance, 1=point or 2=area


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 023
Latitude, longitude


0 08 007
Dimensional significance, Missing=cancel


0 08 021
Time significance, Missing=cancel







(Thunderstorm SIGMET)

3 16 028
3 16 020
SIGMET Header


0 08 011 
Meteorological feature, 21=Thunderstorm


0 20 023
Other weather phenomenon, bit 2=Squalls or all 18 bits = Missing


0 20 021
Type of precipitation, bit 14=Hail or all 30 bits=Missing


0 20 008
Cloud distribution 15=OBSC, 16=EMBD, 12=FRQ, 31=Missing


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Tropical Cyclone SIGMET)

3 16 029 
3 16 020
SIGMET Header


0 08 011
Meteorological feature, 22=Tropical Cyclone


0 01 027
WMO storm name


3 16 025
SIGMET Obs or Fcst location and motion


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 026
SIGMET Fcst location


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 027
SIGMET Outlook


0 08 011
Meteorological feature, Missing=Cancel



(Turbulence SIGMET)

3 16 030
3 16 020
SIGMET header


0 08 011
Meteorological feature, 13=Turbulence


0 11 031
Degree of turbulence, 10=Mod, 11=Severe


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Icing SIGMET)

3 16 031
3 16 020
SIGMET header


0 08 011
Meteorological feature, 15=Airframe Icing


0 20 041
Airframe icing, 7=Severe


0 20 021
Type of precip, bit 3=Liquid freezing precip or all 30 bits = Missing


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Mountain Wave SIGMET)

3 16 032
3 16 020
SIGMET header


0 08 011
Meteorological feature, 23=Mountain Wave


0 20 024
Intensity of phenomena, 5=Severe


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Duststorm SIGMET)

3 16 033
3 16 020
SIGMET header


0 08 011
Meteorological feature, 24=Duststorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Sandstorm SIGMET)

3 16 034
3 16 020
SIGMET header


0 08 011
Meteorological feature, 25=Sandstorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 025
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(SIGMET cancellation)   

3 16 035
3 16 020
SIGMET header


1 02 002
Replication of 2 descriptors two times (Define validity period)


3 01 011
Year, Month, Day of SIGMET to cancel


3 01 012
Hour, Minute of SIGMET to cancel


0 01 037
SIGMET sequence identifier of SIGMET to cancel


0 10 064
SIGMET cruising level of SIGMET to cancel

FOR CERTAIN TYPES OF ALTIMETER DATA

In existing table Common Table C-5: BUFR 0-01-007 (Satellite Identifier), add new entries:

720 = TOPEX and 721 = GFO

Add new Table B entry:

0-05-044, Cycle number, Numeric, Scale = 0, Reference value = 0, Data width = 11 (BUFR)


     4 (CREX)

FOR REPRESENTATION OF GROUND-BASED GNSS DATA IN BUFR FORMAT

Observations at each ground-based station are made at regular intervals, typically 15 minutes, and consist of measurements of several GPS or other GNSS satellites observable from the station at that time.  GNSS means Global Navigation Satellite System, a generic term which includes the U.S. Global Positioning System (GPS) satellites, the corresponding Russian GLONASS satellites and the proposed European GALILEO satellites.


The instruments measure the phase shift of the satellite signal relative to what would have been expected if the entire signal path were a vacuum.  Using the wavelength, this is converted into an atmospheric path delay (typically 2-3 metres).


Data are processed locally to generate estimates of the path delays for a zenith view and for limb views in the main geographic directions.  The processing also generates estimates of errors for these quantities. 

New Table D entry for the representation of ground-based GNSS data 

The table gives the expansion for the proposed new sequence 3 07 022 for ground-based GNSS data.  New descriptors and code table entries are marked in italics and are fully described in subsequent tables.

Descriptor
Element name
Units
Notes

3 07 022
(Ground-based GNSS data)



0 01 015
Station or site name
CCITT IA5


3 01 011
Year

Month

Day
Year

Month

Day


3 01 012
Hour

Minute
Hour

Minute


3 01 022
Latitude (high accuracy)

Longitude (high accuracy)

Height of station
Degrees

Degrees

Metres


0 08 021
Time significance
Code Table
'23' = 'monitoring period'

0 04 025
Time period or displacement
Minutes


0 10 004
Pressure
Pa


0 12 001
Temperature
K


0 13 003
Relative humidity
%


0 33 038
Quality flags for ground-based GNSS data
Flag Table
New descriptor 

0 08 022
Total number
Numeric
No. of GNSS satellites used

1 06 025
Replication

6 descriptors 25 times

0 02 020
Satellite classification
Code Table
New table entries

0 01 050
Platform transmitter Id. number
Numeric


0 05 021
Azimuth
Degrees true


0 07 021
Elevation
Degrees


0 15 031
Atmospheric path delay in satellite signal
Metres
New descriptor

0 15 032
Estimated error in atmospheric path delay
Metres
New descriptor

0 08 060
Sample scanning mode significance
Code Table
=5 for north/south

0 15 033
Difference in path delays for limb views at extremes of scan
Metres
New descriptor

0 15 034
Estimated error in path delay difference
Metres
New descriptor

0 08 060
Sample scanning mode significance
Code Table
=6 for east/west

0 15 033
Difference in path delays for limb views at extremes of scan
Metres
New descriptor

0 15 034
Estimated error in path delay difference
Metres
New descriptor

0 15 035
Component of zenith path delay due to water vapour
Metres
New descriptor

2 01 131
Change bit width



2 02 129
Change scale



0 13 016
Precipitable water
Kg.m-2


2 02 000
Reset scale



2 01 000
Reset bit width



0 15 011
Log10 of integrated electron density
Log10(m-2)


New Table B entries:
Table

Reference

F XX YYY
Element name
Unit
Scale
Reference value
Data width (bits)

0 15 031
Atmospheric path delay in satellite signal
m
4
10000
15

0 15 032
Estimated error in atmospheric path delay
m
4
0
10

0 15 033
Difference in path delays for limb views at extremes of scan
m
5
-10000
15

0 15 034
Estimated error in path delay difference
m
5
0
14

0 15 035
Component of zenith path delay due to water vapour
m
4
0
14

0 33 038
Quality flags for ground-based GNSS data
Flag table
0
0
10

New code figures for Satellite Classification in Code Table 0 02 020

Code figure
Meaning

401
GPS

402
GLONASS

403
GALILEO

New code figures for Sample Scanning Mode Significance in Code Table 0 08 060

Code figure
Meaning

5
North/South

6
East/West

New Flag Table:  0 33 038

Quality Flags for ground-based GNSS data

Bit No.
Meaning when set

1
Total Zenith Delay quality is considered poor

2
GALILEO satellites used

3
GLONASS satellites used

4
GPS satellites used

5
Meteorological data applied

6
Atmospheric loading correction applied

7
Ocean tide loading applied

8
Climate quality data processing

9
Near-real time data processing

All 10
Missing value

New entries for Originating/Generating Sub-Centre in 0 01 034 - Common Code Table C-1

Centre
Sub-centres

Code

figure
Name
Code

Figure
Name

74
UK Meteorological

Office, Bracknell (RSMC)
21
Agenzia Spaziale Italiana (Italy)



22
Centre National de la Recherche Scientifique (France)



23
GeoForschungsZentrum (Germany)



24
Geodetic Observatory Pecny (Czech Republic)



25
Institut d'Estudis Espacials de Catalunya (Spain)



26
Swiss Federal Office of Topography



27
Nordic Commission of Geodesy

