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Summary and  Purpose of Document

This document summarizes the history of the effort to develop a representation scheme for the reporting of SIGMETs in BUFR, and it presents a final proposal for approval by the ET/DR+C.

________________________________________________________________

ACTION PROPOSED

The ET/DR+C is invited to review the document and approve the contents for pre-operational implementation.

BACKGROUND

Following an original joint proposal presented to a previous ET/DR+C meeting in Prague (April 2002) by the representatives of Australia and ICAO for the encoding of volcanic ash SIGMET messages into BUFR, the U.S. National Weather Service’s Aviation Weather Center (NWS/AWC) proceeded during the subsequent year to expand the proposal to include a methodology for the encoding of all types of SIGMET messages into BUFR.  The proposal was further refined during subsequent meetings of the ET/DR+C in Arusha (February 2003) and Kuala Lumpur (June 2004) and was then finally validated during the past year when test SIGMET messages generated by the NWS/AWC were successfully decoded and feedback provided with the kind assistance of representatives from ECMWF, DWD and the Czech Hydrometeorological Institute.  A few additional explanatory notes were inserted following the Muscat (December 2005) meeting of the ET/DR+C, and now the proposal is sufficiently comprehensive for use in encoding any international SIGMET according to ICAO Annex 3.

The U.S. gratefully acknowledges the efforts of all who participated in helping to bring this proposal to fruition, and we now ask that the attached proposal be accorded pre-operational status.

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
	2

	0 08 079
	Product status
	Code table
	0
	0
	4
	Code table
	0
	2

	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


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

13
Forecasts

14
Warnings

Add the following new code table values for BUFR/CREX Table B descriptors:

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

Add the following new note under Class 19:

(3) For a stationary feature, both 019005 (Direction of motion of feature) and 019006 (Speed of motion of feature) shall be reported 0.

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

Product status

	0
	Normal issue

	1
	Correction to a previously issued product (COR)

	2
	Amendment to a previously issued product (AMD)

	3
	Correction to a previously issued amended product (COR AMD)

	4
	Cancellation of a previously issued product (CNL)

	5
	No product available (NIL)

	6-14
	Reserved

	15
	Missing


	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
	Unknown

	4-6
	Reserved

	7
	Missing value


New Table D descriptors:
	
	
	(Time period)

	3 01 014
	1 02 002
	Replication of 2 descriptors 2 times

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	
	

	
	
	(Description of a feature in 3-D or 2-D)

	3 01 027
	0 08 007
	Dimensional significance, 0=Point, 1=Line, 2=Area, 3=Volume

	
	1 01 000
	Delayed replication of 1 descriptor

	
	0 31 001
	Replication factor 


	
	3 01 028
	Description of horizontal section

	
	0 08 007
	Dimensional significance, Missing=Cancel

	
	
	

	
	
	(Horizontal section of a feature described as a polygon, circle, line or point)

	3 01 028
	0 08 040
	Flight level significance

	
	0 33 042
	Type of limit represented by following (flight level) value

	
	0 07 010
	Flight level

	
	1 01 000
	Delayed replication of 1 descriptor

	
	0 31 002
	Extended replication factor 


	
	3 01 023
	Location

	
	0 19 007
	Radius of feature 


	
	0 08 040
	Flight level significance, Missing=Cancel


	
	
	(SIGMET header)

	3 16 030
	3 01 014
	Time period (for which SIGMET is valid)

	
	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

	
	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, Observed or forecast 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

	
	3 01 027
	Description of feature

	
	0 19 005
	Direction of motion

	
	0 19 006
	Speed of motion

	
	0 20 028
	Expected change in intensity

	
	0 08 021
	Time significance, Missing=Cancel

	
	
	

	
	
	(SIGMET, Forecast position)

	3 16 032
	0 08 021
	Time Significance, 4=Forecast

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	3 01 027
	Description of feature

	
	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 01 000
	Delayed replication of 1 descriptor

	
	0 31 001
	Replication factor

	
	3 01 027
	Description of feature

	
	0 08 021
	Time significance, Missing=Cancel


	
	
	

	
	
	(Volcanic Ash SIGMET)

	3 16 034 
	0 08 079
	Product status, 0=Normal Issue, 1=Correction

	 
	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 Observed or forecast location and motion

	
	1 01 000 
	Delayed replication of 1 descriptor

	
	0 31 000
	Short replication factor

	
	3 16 032
	SIGMET Forecast position

	
	1 01 000 
	Delayed replication of 1 descriptor

	
	0 31 001
	Replication factor

	
	3 16 033
	SIGMET Outlook

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel

	
	
	

	
	
	(Thunderstorm SIGMET)

	3 16 035
	0 08 079
	Product status, 0=Normal Issue, 1=Correction

	 
	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 Observed or forecast location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel


	
	
	(Tropical Cyclone SIGMET)

	3 16 036 
	0 08 079
	Product status, 0=Normal Issue, 1=Correction

	 
	3 16 030
	SIGMET Header

	
	0 08 011
	Meteorological feature, 22=Tropical Cyclone

	
	0 01 027
	WMO storm name

	
	3 16 031
	SIGMET Observed or forecast location and motion

	
	1 01 000 
	Delayed replication of 1 descriptor

	
	0 31 000
	Short replication factor

	
	3 16 032
	SIGMET Forecast position

	
	1 01 000 
	Delayed replication of 1 descriptor

	
	0 31 001
	Replication factor

	
	3 16 033
	SIGMET Outlook

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel


	
	
	

	
	
	(Turbulence SIGMET)

	3 16 037
	0 08 079
	Product status, 0=Normal Issue, 1=Correction 

	 
	3 16 030
	SIGMET Header

	
	0 08 011
	Meteorological feature, 13=Turbulence

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

	
	3 16 031
	SIGMET Observed or forecast location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel

	
	
	

	
	
	(Icing SIGMET)

	3 16 038
	0 08 079
	Product status, 0=Normal Issue, 1=Correction

	 
	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 precipitation, bit 3=Liquid freezing or all 30 bits = Missing

	
	3 16 031
	SIGMET Observed or forecast location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel

	
	
	

	
	
	(Mountain Wave, Duststorm or Sandstorm SIGMET)

	3 16 039
	0 08 079
	Product status, 0=Normal Issue, 1=Correction

	 
	3 16 030
	SIGMET Header

	
	0 08 011
	Meteorological feature, 23=MountainWave, 24=Duststorm, 25=Sandstorm

	
	0 20 024
	Intensity of phenomena, 3=Heavy, 5=Severe

	
	3 16 031
	SIGMET Observed or forecast location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	0 08 079
	Product status, Missing=Cancel


	
	
	(Cancellation of SIGMET)   

	3 16 040
	3 16 030
	SIGMET header

	
	0 08 079
	Product status, 4=Cancellation

	
	3 01 014 
	Time period (of the SIGMET to be cancelled)

	
	0 01 037
	SIGMET sequence identifier (of the SIGMET to be cancelled)

	
	0 10 064
	SIGMET cruising level (of the SIGMET to be cancelled) 

	
	0 08 079
	Product status, Missing=Cancel


�  This replication factor shall have a value of “1” when a 2-D feature is being described, whereas 3-D features may be described via any one of the following methods:


Via two or more horizontal sections in successive ascending flight levels.   In this case, each section shall be described by an identical number of latitude/longitude points listed in identical order (i.e. where each point x of section n is to be joined via a straight line to point x of section n+1), in order to ensure that the overall shape of the 3-D feature is unambiguously described.  In this case, all values reported for 0 33 042 shall be “missing”.


Via a single horizontal section with an appropriate value reported for 0 33 042, as follows.  In all such cases, the corresponding horizontal section description applies throughout the entire region.


A value of  “0” to indicate a region above (but not including) the reported flight level and with unspecified upper bound.


A value of  “1” to indicate a region above (and including) the reported flight level and with unspecified upper bound. 


A value of  “2” to indicate a region below (but not including) the reported flight level and extending to the surface.


A value of  “3” to indicate a region below (and including) the reported flight level and extending to the surface.


Via two replications of the same horizontal section at the same reported flight level, in order to indicate a region extending both below and above (and including!) the reported flight level.  In this case, the values reported for the two replications of 0 33 042 shall be as follows:


Values of  “3” and “1”, respectively, to indicate a region beginning from below a reported flight level, but continuing through that level upward to some unspecified point above (e.g. TOP ABV FL100).


Values of  “1” and “3”, respectively, to indicate a region beginning from above a reported flight level, but continuing through that level downward to some unspecified point below (e.g. CIGS BLW FL010).





�  This replication factor shall have a value of  “1” when a circle or point is being described, and it shall have a value of  “2” when a line is being described.  A polygon, on the other hand, shall be described via a sequence of three or more contiguous points in accordance with the note to code table 0 08 007.





�  The value reported for 0 19 007 shall be “missing” unless the horizontal section being described is a circle.





