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Summary and Purpose of Document

This document summarizes an ongoing effort to develop a standard for the exchange of SIGMET messages in BUFR.

ACTION PROPOSED

The meeting is requested to consider the proposal, including the questions raised therein, and to document the conclusions under “ALLOCATED ENTRIES (AWAITING VALIDATION)”.  A request is also made for assistance in performing the required validation.

DISCUSSION
1.
At the previous session of the ET/DR+C in Prague (22-26 April 2002), a joint proposal was presented by the representatives from Australia and ICAO for the encoding of volcanic ash SIGMET messages in BUFR.  Using this proposal as a baseline, personnel from the U.S. National Weather Service’s Aviation Weather Center, in conjunction with myself and with the concurrence of the original authors, proceeded to expand the proposal to include a methodology for the encoding of all types of SIGMET messages, including those for tropical cyclones, turbulence, icing, etc.  We now feel that the overall proposal is in a state where it is ready to be validated, and we would like to ask the assistance of members of the ET/DR+C, in particular the UK Met Office as one of our fellow WAFS centers, to assist our Aviation Weather Center personnel in this task through the generation and exchange of various test messages encoded according to the specifications of this proposal.

2.
It should be noted that various members of the ET/DR+C had kindly offered their comments and suggestions via email as this proposal was being developed over the previous year, and so the below proposal has already been subject to some preliminary review at the ET/DR+C level.  However, one major issue still remains to be decided, and that is the issue of whether to allow for the ability to define volumes of any shape as a SIGMET target region, versus only being able to define volume regions which, when viewed from above, have sides that are always perpendicular to the ground between two 0-07-010 flight levels (i.e. base and top).  In other words, it might be useful to be able to use the code figure “3” within 0-08-007 and thereby define a random sequence of points describing any 3-D region!  The current ICAO Annex 3 regulations do not allow for such odd-shaped objects; however, my Aviation Weather Center colleagues have assured me of their intention to soon make such a proposal to ICAO, so it might indeed be useful to allow for this possibility now rather than to create some new descriptors and sequences that may soon become obsolete.

3.
To that end, we have listed two complete proposals below.  The first one contains just the methodology necessary to define SIGMET messages as they are currently allowed within ICAO Annex 3.  On the other hand, the second one contains the enhanced methodology needed to define volumes of any shape as a SIGMET target region, and this is our preferred choice.  Note that the only real differences between the two versions are that, in the second proposal, code figure “3” is listed as a value option for descriptor 0-08-007, and the location sequence 3-01-023 is replaced by a new location sequence 3-01-027 which contains the flight level descriptor 0-07-010 and so therefore is suitable for listing a sequence of points intended to describe any 3-D region. Otherwise, the proposals are identical!

4.
Again, our preference (i.e. myself and my Aviation Weather Center colleagues) would be to favor the enhanced approach which would allow for the specification of volumes of any shape as a SIGMET target region, as this would provide a maximum of flexibility and future extensibility to the proposal.  However, the capability to do this is currently hampered by the lack of any regulations within WMO Manual 306 which describe how to order the points when using 0-08-007 with code figure “3” to define a volume!  More specifically, the notes under code table 0-08-007 currently give a thorough and unambiguous description of how, when using code figure “2”, an area is defined based upon the order of the points in a BUFR message; however, there is no such description for volume when using code figure “3”!  So we would like to ask the help of one or more members of the ET/DR+C in explaining how this is to be done.  Alternatively, if it turns out that there is no known existing practice, we would then instead ask for assistance in developing such regulations from scratch and to add them under the notes for code table 0-08-007.

FOR CODING SIGMET WITHOUT VOLUME ADDITIONS (I.E. INITIAL PROPOSAL)
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 identifier
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 08 079
Change in status of following product
Code table
0
0
3
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 08 079

Change in status of following product

0
Cancelled

1-6
Reserved

7
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 16 030
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 identifier


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







(SIGMET, Obs or Fcst location and motion)

3 16 031
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)


0 07 010
Flight level (top)


0 27 035
Length of phenomenon


0 28 035
Width of phenomenon


0 08 007
Dimensional significance, 1=point, 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 16 032
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, 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



(SIGMET, Outlook)

3 16 033
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)


0 07 010
Flight level (top)


0 08 007
Dimensional significance, 1=point, 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







(Volcanic Ash SIGMET)

3 16 034 
3 16 030
SIGMET Header


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 20 090
Special Clouds, 5=Clouds from volcanic eruptions


3 16 031
SIGMET Obs or Fcst location and motion


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 032
SIGMET Fcst position


1 01 000 
Delayed replication


0 31 001
Delayed replication factor


3 16 033
SIGMET Outlook


0 08 011
Meteorological feature, Missing=Cancel







(Thunderstorm SIGMET)

3 16 035
3 16 030
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 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel



(Tropical Cyclone SIGMET)

3 16 036 
3 16 030
SIGMET Header


0 08 011
Meteorological feature, 22=Tropical Cyclone


0 01 027
WMO storm name


3 16 031
SIGMET Obs or Fcst location and motion


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 032
SIGMET Fcst position


1 01 000 
Delayed replication


0 31 001
Delayed replication factor


3 16 033
SIGMET Outlook


0 08 011
Meteorological feature, Missing=Cancel







(Turbulence SIGMET)

3 16 037
3 16 030
SIGMET header


0 08 011
Meteorological feature, 13=Turbulence


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


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Icing SIGMET)

3 16 038
3 16 030
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 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Mountain Wave SIGMET)

3 16 039
3 16 030
SIGMET header


0 08 011
Meteorological feature, 23=Mountain Wave


0 20 024
Intensity of phenomena, 5=Severe


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Duststorm SIGMET)

3 16 040
3 16 030
SIGMET header


0 08 011
Meteorological feature, 24=Duststorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Sandstorm SIGMET)

3 16 041
3 16 030
SIGMET header


0 08 011
Meteorological feature, 25=Sandstorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel



(SIGMET cancellation)   

3 16 042
3 16 030
SIGMET header


0 08 079
Change in status of following product, 0 = Cancelled


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


0 08 079
Change in status of following product, Missing = Cancel

FOR CODING SIGMET WITH VOLUME ADDITIONS (I.E. ENHANCED PROPOSAL)
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 identifier
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 08 079
Change in status of following product
Code table
0
0
3
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 08 079

Change in status of following product

0
Cancelled

1-6
Reserved

7
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:
3 01 027
0 05 002
Latitude (coarse accuracy)


0 06 002
Longitude (coarse accuracy)


0 07 010
Flight Level







(SIGMET header)

3 16 030
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 identifier


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







(SIGMET, Obs or Fcst location and motion)

3 16 031
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)


0 07 010
Flight level (top)


0 27 035
Length of phenomenon


0 28 035
Width of phenomenon


0 08 007
Dimensional significance, 1=point, 2=area, 3=volume


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 027
Latitude, longitude, flight level


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 16 032
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, 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



(SIGMET, Outlook)

3 16 033
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)


0 07 010
Flight level (top)


0 08 007
Dimensional significance, 1=point, 2=area, 3=volume


1 01 000
Replicate one descriptor


0 31 001
Replication count


3 01 027
Latitude, longitude, flight level


0 08 007
Dimensional significance, Missing=cancel


0 08 021
Time significance, Missing=cancel







(Volcanic Ash SIGMET)

3 16 034 
3 16 030
SIGMET Header


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 20 090
Special Clouds, 5=Clouds from volcanic eruptions


3 16 031
SIGMET Obs or Fcst location and motion


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 032
SIGMET Fcst position


1 01 000 
Delayed replication


0 31 001
Delayed replication factor


3 16 033
SIGMET Outlook


0 08 011
Meteorological feature, Missing=Cancel







(Thunderstorm SIGMET)

3 16 035
3 16 030
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 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel



(Tropical Cyclone SIGMET)

3 16 036 
3 16 030
SIGMET Header


0 08 011
Meteorological feature, 22=Tropical Cyclone


0 01 027
WMO storm name


3 16 031
SIGMET Obs or Fcst location and motion


1 01 000 
Delayed replication


0 31 000
Short replication factor


3 16 032
SIGMET Fcst position


1 01 000 
Delayed replication


0 31 001
Delayed replication factor


3 16 033
SIGMET Outlook


0 08 011
Meteorological feature, Missing=Cancel







(Turbulence SIGMET)

3 16 037
3 16 030
SIGMET header


0 08 011
Meteorological feature, 13=Turbulence


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


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Icing SIGMET)

3 16 038
3 16 030
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 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Mountain Wave SIGMET)

3 16 039
3 16 030
SIGMET header


0 08 011
Meteorological feature, 23=Mountain Wave


0 20 024
Intensity of phenomena, 5=Severe


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Duststorm SIGMET)

3 16 040
3 16 030
SIGMET header


0 08 011
Meteorological feature, 24=Duststorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel







(Sandstorm SIGMET)

3 16 041
3 16 030
SIGMET header


0 08 011
Meteorological feature, 25=Sandstorm


0 20 024
Intensity of phenomena, 3=Heavy


3 16 031
SIGMET Obs or Fcst location and motion


0 08 011
Meteorological feature, Missing=Cancel



(SIGMET cancellation)   

3 16 042
3 16 030
SIGMET header


0 08 079
Change in status of following product, 0 = Cancelled


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


0 08 079
Change in status of following product, Missing = Cancel

1

