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AMDAR BUFR Template
(Submitted by Stewart Taylor)

	Summary and Purpose of Document

This document presents the current status of the AMDAR BUFR Template.




ACTION PROPOSED


The Meeting is invited to:

(a)
Note the current status of the AMDAR BUFR Template; and,

(b)
Comment and make recommendations as appropriate.

___________________

AMDAR BUFR Template

1. The Joint Meeting of the Thirteenth Session of the AMDAR Panel Meeting and the Second Session of the Expert Team of Aircraft-Based Observations discussed the outcomes from the WIGOS Ad-Hoc Meeting in Geneva, Switzerland in August 2010 that was tasked with revising the ARINC620v4 Specification; see Appendix A for the revised Downlink and Appendix B for Uplink Message Formats. The joint Meeting decided that following the recommendations from the 5th WIGOS PP for AMDAR that the newly developed standardized AMDAR BUFR Template version 4, see Appendix C, will require some additional modification before it can again be passed to the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC). One of the major recommendations from the 5th WIGOS PP for AMDAR Meeting was that the new AMDAR BUFR Template should revert back to PALT rather than use Pressure as the primary height field.

2. Following the finalization of the newly developed standardized AMDAR BUFR Template version 5 the template would go through a validation process by two operational AMDAR Programs and two independent processing centers. Approval would then be sought from the IPET-DRC, the Chairperson of the OPAG-ISS and the president of the CBS before the new BUFR Template would be declared preoperational (it is expected to be accomplished by mid 2011).
3. Following on from the WMO AMDAR Panel and E-AMDAR representation to AEEC DataLink Systems Sub-Committee in July 2010, revision of the ARINC620v4 Specification has been initiated. This takes the form of an amendment request under an AEEC process called API/M (ARINC Project Initiation/Modification). An example of the API/M Form is included in Appendix D. Once the API/M has been received by AEEC DataLink Systems, it is forwarded to AEEC General Session for approval. The opportunity to present the revision to AEEC General Session did not arise in 2010 and the Mid Term Session for 2011 was also missed due to timings of meetings. The next opportunity to put forward an API/M will be the 2011 General Session scheduled for April 18-21st at FedEx Memphis. 
_________
DOWNLINK MESSAGE TEXT FORMATS 


Format of the Meteorological Report Messages should be as follows: 


ARINC 620, Table 5.3.13.2-1 — Ascent Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header 
	
	

	11-12
	2
	Version Number 
	02 
	

	13
	1
	Type of Met Format 
	A, E, D 
	2

	14-15
	2
	Date Message Assembled 
	dd 
	

	16-19
	4
	Time Message Assembled 
	hhmm 
	

	20-23
	4
	Departure Station 
	xxxx
	

	24-27
	4
	Destination Station 
	xxxx 
	

	28-29
	2
	Parameter configuration
	nn
	

	Initial report: 
	
	
	
	

	
	7
	Latitude 
	ADDMM
ss 
	3

	
	8
	Longitude 
	ADDDMMss 
	4 

	
	2
	Date of Observation 
	
	dd

	
	6
	Time of Observation 
	hhmmss
	5

	
	4
	Pressure Altitude 
	nnnn 
	6

	
	4
	GNSS Altitude
	nnnn
	

	
	4
	Static Air Temperature 
	annn 
	7

	
	5
	WV Mixing Ratio 
	nnnnQ 
	9 

	Series #1 
	
	
	
	

	
	4
	Pressure Altitude 
	nnnn 
	6

	
	4
	GNSS
	nnnn
	

	
	4
	Static Air Temperature 
	annn 
	7

	
	3
	Wind direction 
	nnn 
	Degrees true

	
	3
	Wind Speed 
	nnn 
	Knots

	
	1
	Roll Angle Flag 
	n 
	8

	
	5
	WV Mixing Ratio 
	nnnnQ 
	9

	
	4
	True air speed vector
	nnnn
	

	
	4
	True heading
	nnnn
	

	
	1
	De-icing
	n
	

	
	1
	Aircraft configuration
	n
	

	
	62
	Aerosols (Volcanic Ash)
	Base 36
	

	
	4
	Aerosols (Weather)
	Base 36
	

	
	10
	Clouds (Weather Forecast)
	Base 36
	

	
	14
	Airborne Chemistry
	Base 36
	

	Delimiter 
	1
	Slash </> 
	/
	Indicates end of 
Series #1 data! 
beginning of Series 
#2 data

	Series #2 
	
	
	
	

	
	7
	Latitude 
	ADDMMss 
	3

	
	8
	Longitude 
	ADDDMMss 
	4

	
	4
	Pressure Altitude 
	nnnn 
	6

	
	4
	GNSS
	nnnn
	

	
	4
	Static Air Temperature 
	annn 
	7

	
	3
	Wind Direction 
	nnn 
	Degrees true

	
	3
	Wind Speed 
	nnn 
	Knots

	
	1
	Roll Angle Flag 
	n 
	8

	
	5
	WV Mixing Ratio 
	nnnnQ 
	9

	
	4
	True air speed vector
	nnnn
	

	
	4
	True heading
	nnnn
	

	
	1
	De-icing
	n
	

	
	1
	Aircraft configuration
	n
	

	
	62
	Aerosols (Volcanic Ash)
	Base 36
	

	
	4
	Aerosols (Weather)
	Base 36
	

	
	10
	Clouds (Weather Forecast)
	Base 36
	

	
	14
	Airborne Chemistry
	Base 36
	

	
	
	End of Text 
	<ETX> 
	


Table 5.3.13.2-2 — Enroute Weather Report Format
	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Header 
	
	1

	11-12
	2
	Version Number 
	02 
	

	13
	1
	Type of Met Format 
	A, E, D 
	2

	14-15
	2
	Date of Message Assembly 
	dd 
	

	16-19
	4
	Departure Station 
	xxxx 
	

	20-23
	4
	Destination Station 
	xxxx 
	

	
	
	
	
	

	Series #1 
	
	
	
	

	
	7
	Latitude
	ADDMMss
	3

	
	8
	Longitude
	ADDDMMss
	4

	
	6
	Time of Observation
	hhmmss
	5

	
	4
	Pressure Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
	nnn
	Degrees true

	
	3
	Wind Speed
	nnn
	Knots

	
	1
	Roll Angle Flag
	n
	8

	
	5
	WV Mixing Ratio
	nnnnQ
	9

	
	4
	GNSS
	nnnn
	

	
	4
	True air speed vector
	nnnn
	

	
	4
	True heading
	nnnn
	

	
	1
	De-icing
	n
	

	
	62
	Aerosols (Volcanic Ash)
	Base 36
	

	
	4
	Aerosols (Weather)
	Base 36
	

	
	10
	Clouds (Weather Forecast)
	Base 36
	

	
	14
	Airborne Chemistry
	Base 36
	

	
	
	End of Text
	<ETX>
	

	
	
	
	
	


Table 5.3.13.2-3 – Descent Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes


	1-10 

	10
	Standard Header 
	
	1

	
	2
	Version Number 
	02
	

	
	1
	Type of Met Format 
	A, E, D
	2

	
	2 
	Date of Message Assembly 
	dd
	

	
	4 
	Departure Station 
	xxxx
	

	
	4
	Destination Stat ion 
	xxxx
	

	Series #1

	
	7
	Latitude 










	ADDMMss 










	3 







 


	
	8
	Longitude
	ADDDMss
	4

	
	6
	Time of Observation
	hhmmss
	5

	
	4
	Pressure Altitude
	nnnn
	4

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
	nnn
	Degrees true

	
	3
	Wind Speed
	nnn
	Knots

	
	1
	RolI Angle Flag
	n
	8

	
	5
	WV Mixing Ratio
	nnnnQ
	9

	
	4
	Turbulence
	nnnn
	11

	
	4
	GNSS
	nnnn
	

	
	4
	True air speed vector
	nnnn
	

	
	4
	True heading
	nnnn
	

	
	1
	De-icing
	n
	

	
	1
	Aircraft configuration
	n
	

	
	62
	Aerosols (Volcanic Ash)
	Base 36
	

	
	4
	Aerosols (Weather)
	Base 36
	

	
	10
	Clouds (Weather Forecast)
	Base 36
	

	
	14
	Airborne Chemistry
	Base 36
	

	
	
	End of Text
	<ETX>
	

	
	
	
	
	


Notes: 
1. See ARINC Specification 618. 

2. (A = Ascent, E = Enroute, D = Descent). Each type has the same order of relevant meteorological information (latitude, longitude, time, pressure (or altitude), wind direction, wind speed, roll angle flag, water vapor, turbulence) but actual information and frequency of reporting levels varies with type.

3. A = N (North) or S (South), D = degrees, M = minutes, T = tenths of minutes. 

4. A = E (East) or W (West), D = degrees, M = minutes, T = tenths of minutes. 

5. h = hours, m = minutes 

6. Resolution in tens of feet 

7. The value of a is encoded either P (plus) or M (minus), un0069ts are tens, ones, tenths of a degree centigrade 

8. If RolI angle exceeds 5 degrees set to [B], otherwise set to [G] 

9. nnn = n1 n2 n3 which implies n1 . n2 x 10 ; e.g., 123 = 1.2x10-3. Q is a quality control character to be determined after contract award for WJSS.

10. C is a code where if C = Z then no turbulence above threshold and no data (characters) follow; if C = Q then some data problem exists and no data (characters) follow; if C = an integer n = 0 to 9, then 4n hexadecimal characters follow where the first two characters in a group of four are the average values of the turbulence metric and the last two characters are the peak values of the turbulence metric over a one-minute period. 

11. nnnn: First two hexadecimal characters represent the average turbulence metric. The last two hexadecimal characters represent the peak turbulence metric. 

____________
UPLINK MESSAGE TEXT FORMATS 

Table 4.3.10.1 -1 — Basic Configuration Data
	Number of 
characters 
	Data 
	Description 
	Default 
value 
	Remarks 

	1 
	A 
	IMI 
	
	

	i 
	W 
	IMI 
	
	

	1 
	R 
	IMI 
	
	

	2 
	04 
	Version number 
	
	

	1 
	0, 1, 9 
	Enable AMDAR 

	1 
	0 = disable, 1 = enable, 9 = no change 

	1 
	0 1 9 
‘ 
	Inhibit reporting in selected time interval 
See Note 2. 

	0 
	0 = disable (report through 24hrs every day), 1 = enable, 9 = no change. If enabled see Table 4.3.10-9
. 

	1 
	0, 1, 9 
	Report in designated region See Note 3. 

	O 
	0 = disable, 1 = enable, 9 = no change, If enabled see Table 4.3.10-2. 

	1 
	0 1 9 
‘ 
	Airport selection See Note 4. 

	
	O = disable, 1 = enable, 9 = no change. If enabled see Table 4.3.10-3. 

	1 
	0 1 9 
, 
	Ascent selection See Note 5. 
	1 
	O = disable, 1 = enable. If enabled see 
Tables 4.3.10-5 and 4.3.10-3. If disabled 
and airport selection is disabled see Tables 
4.3.10-6 and 4.3.10-4. 9 = no change 

	 1 
	OA 9 
	Enroute selection See Note 6. 
	1 
	= disable, 1 = enable, 9 = no change. If 
enabled see Tables 4-3.10-4 and 4.3.10-3. 

	1 
	0 1 9 
, 
	Descent selection See Note 7. 
	1 
	O = disable, 1 = enable. If enabled see 
Tables 4.3.10-7 and 4.3.10-3. If disabled 
see Tables 4.3.10-8 
and 4.3.10-4. 
9 = no change 

	1 
	0-2 
	Downlink configuration tables See Note 8. 
	0 
	O = do nothing, 1 = downlink Table l, 2 = 
downlink Tables 4.3.10-1, 4.3.10-2, 4.3.10- 
3, 4.3.10-4, 4.3.10-5, 4.3.10-6 4.3.10-7, 
4.3.10-8 and 4.3.10-9 (see downlink report 
Label H4) 


	8 
	E2 E3 E4 
E5 E6 E7 
E8 E9 
	Extended message indicator See Note 9. 
	00000000 
	E2= 2 means Table 4.3.10-2 follows, O means not included (and unchanged). E.g., 03450700 means Tables 4.3.10-3, 4.3.10-4, 4.3.10-5 and 4.3.10-7 follow in that order. 


	
	
	Parameter configurationParameter configuration

	
	

	1 
	I 
	Delimiter 
	
	End of Table 4.3.10-1 (this table) commands 


Notes: 

1. This table is the basic configuration table. It is the smallest message that can be uplinked and the information content is stored on board as Table 4.3.10-1. The information actually stored is determined by the commands contained in characters 6— 12. Following a complete system reset and/or initialization, Table 4.3.10-1 contains the default characters (0 or 1) corresponding to characters 6 to 12. These can be changed by the uplinked message as necessary. Uplinked commands can be made to enable or disable the appropriate functions or leave the previous command unchanged. Each character gives links to further on board data that affects the downlinked message required and, as necessary, updates to these data can be appended. Further explanation of each command follows.

2. Inhibit reporting in selected time interval, if enabled, points to Table 4.3.10-9. This command allows reporting to be inhibited for a selected period in any consecutive 24-hour period. When disabled, reporting is continuous unless inhibited by subsequent commands. 

3. Report in designated region, if enabled, points to 
Table 4.3.10-2. Table 4.3.10-2 allows specific regions to be designated for enabling reporting or inhibiting reporting. When disabled, reports are to be made globally unless inhibited by subsequent commands. 

4. Airport selection, if enabled, points to Table 4.3.10-3 which allows specific airfields to be selected for enabling ascent and/or descent reports or inhibiting ascent and/or descent reporting from specific airfields. If disabled, ascent and descent reports are required in ail regions where AMDAR is enabled. 

5. If Ascent selection is enabled, it points to Table 4.3.10-5 that specifies the ascent reporting scheme to be followed. If disabled, it overrides ail previous commands and inhibits ail ascent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10-6 using time intervals designated in Table 4.3.10-4. if Ascent selection is disabled and Airport selection is enabled it points to Table 4.3.10-3 to determine if routine reports are required during ascent from designated airfields.

6. Enroute selection, if disabled, overrides ail previous 
commands and disables all enroute reporting. If enabled, enroute reporting is determined according to the commands linked to characters 6,7 and 8.

7. Descent selection is enabled, it points to Table 4.3.10-7 that specifies the descent reporting scheme to be followed. If disabled, it overrides ail previous commands and inhibits ail descent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10-8 using time intervals designated in Table 4.3.10-4. If Descent selection is disabled and Airport selection is enabled it points to Table 4.3.10-3 to determine if routine reports are required during descent from designated airfields. 

8. Downlink configuration tables, if set to O is ignored. If set to 1 the basic configuration (Table 4.3.10-1), as amended by the current message, is to be downlinked after the current uplink message has been processed. If set to 2 all configuration tables are to be downlinked after the current uplink message has been processed. 

9. The Extended message indicator indicates which updated configuration table data to be uplinked follows, as necessary. 

Table 4.3.10.4-1 — Interval and Wind Reporting Status 
	Number of 
Characters 
	Data 
	Description 
	Remarks 

	2 
	mm 
	Routine-level flight observing interval (mm) 
	Default = 07 Range = 01 —60 

	1 
	w 
	Enable or disable maximum wind reporting 
	Default = 1 (enable) Disable = O 


	1 
	I 
	Delimiter 
	End of Table 4.3.10-4 data 


Note: This table sets the routine/enroute reporting interval. The third character (w), 
if set to the default value 1 enables maximum wind reporting during the enroute phase. If set to 0, this function is disabled. 

Table 4.3.10.5-1 — Ascent Data 
	Number of 
Characters 
	Data 
	Description 
	Remarks 

	1 
	Don 
	Pressure level (0) or Time interval (1) selection 
	Ascent sampling mode Default = 1 

	2 
	ss 
	Series 1 intervals (seconds) 
	Default = 06 (seconds) Range = 03 - 20 

	3 
	sss 
	Series 1 duration (seconds) 
	Default = 090 
Range = 030—600 

	2 
	ss 
	Series 2 intervals (seconds) 
	Default = 20 
Range = 03—60 

	3 
	555 
	Total duration (secondsx10) 
	Default = 051 
Range= 051 —111 

	3 
	hhh 
	Top of climb (ftx100) 
	Default = 200 Range= 150—350  

	1 
	1 or 2 
	Pressure target list selection 
	1 = List 1, 2 = List 2 
(Table 4.3.10-1 0) 
Default = 2 

	1 
	0 or 1 
	Additional level flight timer for pressure-based sampling: enabled = (1), disabled = (0) 
	Default = 1 (Routine timer interval as defined in Table 4.3.10-4) 

	1 
	I 
	Delimiter 
	End of Table 4.3.10-5 data 


Note: This table is used when ascent reports are made. (This will be established by reference to Tables 4.3.10-1, 4.3.10-2 and 4.3.10-3). Following a complete system reset and/or initialization, the table holds the default values as given (ail of which must be stored onboard). The first character indicates whether interval selection is by time or pressure intervals. The next 4 fields (Series 1 int. etc) give the required time interval parameters. If pressure is used, sampling commences using Series 2 format immediately. The next 3 characters set the top of climb defining the end of the ascent phase. This is followed by a single character that defines which of the two pre-stored lists of pressure altitude target heights are to be used (Table 4.3.1-0-10, List 1 or 2) when pressure level is selected by the first field. The next character selects whether a default timer is used in conjunction with pressure level selection to ensure that samples are still obtained if there is a pause during the ascent phase for periods of level flight. The additional interval timer resets and commences following each observation, If no pressure level is encountered during the pre-set time interval, a sample is taken and the timer is reset. The pre-set time interval is the same as selected in field 1 of Table 4.3.10-4 for routine/level flight. This technique also automatically commences the enroute phase of level flight if the top of climb is not reached. The function is disabled if Ascent selection is disabled in Table 4.3.10-1. 

Table 4.3.10.7-1 — Descent Data (I) 
	Number of 
Characters 
	Data 
	Description 
	Remarks 

	1
	0 or 1
	Pressure interval (0) or Time interval (1) selection 
	Descent sampling mode selection Default = 1 

	3
	sss
	Descent interval (seconds) 
	Default = 040 Range = 010 —300 

	3
	hhh
	Top of descent (PALT) (ft X 100) 
	Default = 200 Range = 150-350 

	1
	1-2
	Pressure target list selection 
	1 = list 1, 2 = list 2 (43.10 Table A), Default = 2 

	1
	0 or 1
	Additional level flight timer for pressure-based sampling: 
enabled = (1), disabled = (0) 
	Default = 1 (Routine timer interval as defined in Table 4.3.10-4) 

	1
	I
	Delimiter 
	End of Table 4.3.10-7 data 


Note: This table is used if descent reports are made. (This will be established by reference to Tables 4.3.10-1, 4.3.10-2 and 4.3.10-3.) The first character indicates whether interval selection is by time or pressure intervals. The next 3 characters give the required time interval and must be included even if the pressure sampling mode is selected. The following 3 characters set the top of descent. The next character indicates which of two pre-stored pressure altitude target heights lists are to be used (Table 4.3.10-1 0, List 1 or List 2). The second last character determines whether a default timer is used in conjunction the pressure level selection to ensure that samples are still obtained if there is a pause during the descent phase for periods of level flight. The additional interval timer resets and commences following each observation. If no pressure level is encountered during the pre-set time interval, a sample is taken and the timer is reset. The pre-set time interval is the same as selected in field 1 of Table 4.3.10-4 for routine/level flight. The function is disabled if Descent selection is disabled through Table 4.3.10-1 command.
 Table 4.3.10.8-1 — Descent Data (2) 

	Number of Characters
	Data
	Description
	Remarks

	1
	0 or 1 
	Routine observations: enabled = (1), disabled = (0)
	Enables or disables routine observations when both descent and airport selection are disabled in 4.3.10-1. Default = 1

	1
	/
	Delimiter
	End of Table 4.3.10-8 data


Note: This Table is used only if Descent selection and Airport selection are disabled through Table 4.3.10-1 command. If the first character is set to 1 (default) then routine observations at the time intervals given in Table 4.3.10-4 will be made during descent whenever AMDAR reporting is enabled through previous Table 4.3.10-1 commands. If set to 0 no reports will be made anywhere during the descent phase. If Descent selection is disabled and Airport selection enabled this table is ignored and routine reporting requirements are determined from Table 4.3.10-3. Table 4.3.10-2 has no influence on this function. 

Table 4.3.10.9-1 — Reporting Disabled Status 

	Number of Characters 
	Data 
	Description 
	Remarks 

	4 
	H1H1H2H2 
	Disable observations between selected hours (00-23) UTO, every day 
	H1H1 = start of inhibit period H2H2 = end of inhibit period Default = 0000

	
	
	
	

	1 
	I 
	Delimiter 
	End of Table 4.3.10-9 data

	
	
	
	


Note: This table is used if Inhibit reporting in selected time interval (Table 4.3.10-1) is selected. It allows observations to be inhibited between selected hours UTC, each 24 hours it is enabled. The default value is interpreted as no interval selected. The inhibit period starts at the first designated hour in the day and ends when the next designated hour is reached the same or next day. Thus 2301 means inhibit between 2300 hours and 0100 hours the next day, every day. (two hours spanning midnight UTC). 0000 means report though all 24 hour periods.

Additional notes: Default data for Tables 4.3.10-1 through to 4.3.10-9 are stored onboard as part of the basic software but can only be altered through software re-programming. Following a complete system reset and/or initialization, the default table variables from non-volatile memory are loaded and then retained in volatile memory until altered by uplink command. Default values can only be altered through software re-programming. Any subsequent uplinked changes are retained in volatile memory until the next system reset and/or initialization. The uplink command can be used to change any of the system control parameters or simply to downlink an existing configuration for data management purposes.

Table 4.3.10.10-1 — Preset Target Heights based on Pressure Level Selection 

	Pressure (hPa) 
	Height (ft) 
	List I 
	List 2 
	Height No (nn) 

	1050 
	-989 
	1 
	1 
	01 

	1045 
	-856 
	2 
	
	02 

	1040 
	-723 
	3 
	2 
	03 

	1035 
	-589 
	4 
	
	04 

	1030 
	-454 
	5 
	3 
	05 

	1025 
	-319 
	6 
	
	06 

	1020 
	-184 
	7 
	4 
	07 

	1015 
	-48 
	8 
	
	08 

	1010 
	89 
	9 
	5 
	09 

	1005 
	226 
	10 
	
	10 

	1000 
	364 
	11 
	6 
	11 

	995 
	502 
	12 
	
	12 

	990 
	641 
	13 
	7 
	13 

	985 
	780 
	14 
	
	14 

	980 
	920 
	15 
	8 
	15 

	975 
	1061 
	16 
	
	16 

	970 
	1202 
	17 
	9 
	17 

	965 
	1344 
	18 
	
	18 

	960 
	1486 
	19 
	10 
	19 

	955 
	1629 
	20 
	
	20 

	950 
	1773 
	21 
	11 
	21 

	945 
	1917 
	22 
	
	22 

	940 
	2062 
	23 
	12 
	23 

	935 
	2207 
	24 
	
	24 

	930 
	2353 
	25 
	13 
	25 

	925 
	2500 
	26 
	
	26 

	920 
	2647 
	27 
	14 
	27 

	915 
	2795 
	28 
	
	28 

	910 
	2944 
	29 
	15 
	29 

	905 
	3093 
	30 
	
	30 

	900 
	3243 
	31 
	16 
	31 

	895 
	3394 
	32 
	
	32 

	890 
	3545 
	33 
	17 
	33 

	885 
	3697 
	34 
	
	34 

	880 
	3850 
	35 
	18 
	35 

	875 
	4003 
	36 
	
	36 

	870 
	4157 
	37 
	19 
	37 

	865 
	4312 
	38 
	
	38 

	860 
	4468 
	39 
	20 
	39 

	855 
	4624 
	40 
	
	40 

	850 
	4781 
	41 
	21 
	41 

	845 
	4939 
	42 
	
	42 

	840 
	5098 
	43 
	22 
	43 

	835 
	5257 
	44 
	
	44 

	830 
	5417 
	45 
	23 
	45 

	825 
	5578 
	46 
	
	46 

	820 
	5739 
	47 
	24 
	47 

	815 
	5902 
	48 
	
	48 

	810 
	6065 
	49 
	25 
	49 

	805 
	6229 
	50 
	
	50 

	800 
	6394 
	51 
	26 
	51 

	795 
	6560 
	52 
	
	52 

	790 
	6727 
	53 
	27 
	53 

	785 
	6894 
	54 
	
	54 

	780 
	7062 
	55 
	28 
	55 

	775 
	7232 
	56 
	
	56 

	770 
	7402 
	57 
	29 
	57 

	765 
	7573 
	58 
	
	58 

	760 
	7745 
	59 
	30 
	59 

	755 
	7917 
	60 
	
	60 

	750 
	8091 
	61 
	31 
	61 

	745 
	8266 
	62 
	
	62 

	740 
	8442 
	63 
	32 
	63 

	735 
	8618 
	64 
	
	64 

	730 
	8796 
	65 
	33 
	65 

	725 
	8974 
	66 
	
	66 

	720 
	9154 
	67 
	34 
	67 

	715 
	9334 
	68 
	
	68 

	710 
	9516 
	69 
	35 
	69 

	705 
	9699 
	70 
	
	70 

	700 
	9882 
	71 
	36 
	71 

	675 
	10817 
	72 
	
	72 

	650 
	11780 
	73 
	37 
	73 

	625 
	12774 
	74 
	
	74 

	600 
	13801 
	75 
	38 
	75 

	575 
	14862 
	76 
	
	76 

	550 
	15962 
	77 
	39 
	77 

	525 
	17103 
	78 
	
	78 

	500 
	18289 
	79 
	40 
	79 

	475 
	19524 
	80 
	
	80 

	450 
	20812 
	81 
	41 
	81 

	425 
	22160 
	82 
	
	82 

	400 
	23574 
	83 
	42 
	83 

	375 
	25061 
	84 
	
	84 



Notes:

1. The contents of this table are the same as in Table 5.3.13.4-4 and Table 10 in Appendix G. If changes are necessary, please change all three tables. 

2. The following two equations are used in the process to calculate pressure (P(hPa)) from pressure altitude (PALT) and pressure altitude from pressure if Table 4.3.10-10 is not used to determine pressure target heights. 

Computation of pressure, P(hPa) in ICAO Standard Atmosphere from pressure altitude, PALT:

P(hPa) = 1013.25[1 – 10-6x6.8756(PALT)] 5.2559 -------(1)

Computation of pressure altitude, PALT from pressure, P(hPa) in ICAO Standard Atmosphere:

PALT = 1.4544x105[1 - (P(hPa)/1013.25) 0.19026] --------(2)

For pressure-based observations during ascent and descent phases of flight, all sampling takes place at multiples of 10 or 50 hPa if List 2 is selected (5 and 25 hPa if List 1 is selected) except for the initial observation following the Off event and predefined tops of ascent and descent both of which are defined in thousands of feet.

BUFR TEMPLATE FOR AMDAR, 3 11 010, version 4

	0
	01
	008
	
	Aircraft identification (1)

	0
	01
	023
	Optional
	Sequence number (2)

	0
	01
	006
	Optional
	Flight number (3) 

	0
	01
	110
	Optional
	Aircraft tail number (4) 

	0
	01
	111
	Optional
	Origination airport (4) 

	0
	01
	112
	Optional
	Destination airport (4)

	2
	04
	002
	
	Add associated field (of 2 bits) (19)  (20)

	0
	31
	021
	
	Associated field significance (19) (20)

                                               (= 8 Two bits quality information)

	3
	01
	011
	
	Year, month and day

	3
	01
	013
	
	Hour, minute and second

	3
	01
	021
	
	Latitude and longitude (high accuracy)

	0
	07
	004
	
	Pressure (5)

	0
	10
	053
	
	GNSS Altitude (4)

	0
	08
	009
	
	Detailed phase of flight (6)

	0
	11
	001
	
	Wind direction

	0
	11
	002
	
	Wind speed 

	0
	02
	064
	
	Aircraft roll angle quality

	0
	11
	100
	Optional
	True aircraft speed (7)

	0
	11
	101
	Optional
	Aircraft ground velocity (u-component) (4)

	0
	11
	102
	Optional
	Aircraft ground velocity (v-component) (4)

	0
	11
	103
	Optional
	Aircraft ground velocity (w-component) (4)

	0
	11
	104
	Optional
	Aircraft true heading (4)

	0
	12
	101
	
	Temperature/air temperature (8)

	0
	13
	002
	
	Mixing ratio 

	0
	13
	003
	
	Relative humidity

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	12
	103
	Optional
	Dew-point temperature (9)

	0
	33
	026
	
	Moisture quality  

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	042
	Optional
	Airframe icing (10)

	1 
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	043
	Optional
	Peak liquid water content (11)

	0
	20
	044
	Optional
	Average liquid water content (11)

	0
	20
	045
	Optional
	Supercooled large droplet (SLD) conditions (11)

	1 
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	33
	025
	Optional
	ACARS interpolated values indicator (12)

	 1
	03
	000
	
	Delayed replication of 3 descriptors (13)

	0
	31
	001
	
	Delayed descriptor replication factor (14)

	0
	11
	075
	Optional
	Mean turbulence intensity (EDR)

	0
	11
	076
	Optional
	Peak turbulence intensity (EDR)

	0
	11
	039
	Optional
	Extended time of occurrence of peak EDR (15)

	1
	02
	000
	
	Delayed replication of 2 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	037
	Optional
	Turbulence index (EDR)

	0
	11
	077
	Optional
	Reporting interval or averaging time for EDR  (16)

	1
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	034
	Optional
	Vertical gust velocity (17) 

	0
	11
	035
	Optional
	Vertical gust acceleration (17)

	0
	11
	036
	Optional
	Maximum derived equivalent vertical gust speed (17)

	2
	04
	000
	
	Cancel add associated field (19) (20)

	1 
	18
	000
	
	Delayed replication of 18 descriptors (18)

	0
	31
	001
	
	Delayed descriptor replication factor (18)

	3
	01
	021
	Optional
	Latitude and longitude (high accuracy) 

	0 
	07
	007
	Optional
	Height 

	3
	01
	013
	Optional
	Hour, minute and second

	0
	11
	105
	Optional
	EDR algorithm version (4)

	2
	04
	007
	
	Add associated field (of 7 bits) (21)

	0
	31
	021
	
	Associated field significance (21)

                                                (= 7 Percentage  confidence)

	0
	11
	076
	Optional
	Peak turbulence intensity (EDR)

	0
	11
	075
	Optional
	Mean turbulence intensity (EDR)

	2
	04
	000
	
	Cancel add associated field(21)

	0
	11
	106
	Optional
	Running minimum confidence (4)

	0
	11
	107
	Optional
	Maximum number bad inputs (4)

	0
	11
	108
	Optional
	Peak Location (4)

	0
	11
	109
	Optional
	Number of good EDR (4)

	0
	12
	101
	Optional
	Temperature/air temperature 

	0
	11
	001
	Optional
	Wind direction

	2
	01
	130
	Optional
	Change data width 

	0
	11
	084
	Optional
	Wind speed

	2
	01
	000
	Optional
	Cancel change data width 


Table 1. Standardized BUFR Template for AMDAR 3 11 010 version 4.

Notes for Standardized BUFR Template for AMDAR data 3 11 010, version 4:

(1) Aircraft identifier 0 01 008 can cope with ASDAR, ADS and other AMDAR identities. ADS reports use a 24-bit ICAO airframe identifier, equating to an 8-character BCD number. Look at developing a standard naming convention for the various AMDAR regions and/or programmes. The WIGOS meeting agreed that additional information such aircraft type and navigation systems would be part of the Meta data, not part of the Standardized BUFR Template for AMDAR. It was noted that AMDAR Meta data would be addressed by the WIGOS Pilot Project for AMDAR.

(2) The sequence number is a simple observation count to be included in the down-linked message.  It should be reset at 0000 UTC each day and can be useful for quality control, data management and archiving purposes. The WIGOS meeting has made the recommendation that if this parameter is not used by an operational AMDAR programme or NWP Centre then this parameter be removed from the new Standardized BUFR Template for AMDAR. 
(3) 0 01 006 (Flight number) will assist with the quality control of aircraft track data, by providing information on the route the aircraft is expected to take, including information on the departure airport and the expected arrival airports. Presently 8 characters has been used as an estimate as the maximum length for any given flight number.

(4) Refer to Table 2 for the required BUFR and CREX descriptors for the new elements, including the units, scale, reference value and data width.
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 11 100
	True aircraft speed    
	m s-1 
	1
	0
	12
	m s-1 
	1
	4

	0 11 101
	Aircraft velocity u-component
	m s-1
	1
	–4096
	13
	m s-1
	1
	4

	0 11 102
	Aircraft velocity v-component
	m s-1
	1
	–4096
	13
	m s-1
	1
	4

	0 11 103
	Aircraft velocity w-component
	m s-1
	1
	–512
	10
	m s-1
	1
	4

	0 11 104
	Aircraft true heading
	Degree true
	0
	0
	9
	Degree true
	0
	3

	0 10 053
	Global Navigation Satellite System Altitude
	m
	0
	-1000
	17
	m
	0
	5

	0 01 110
	Aircraft tail number
	CCITT IA5  
	0
	0
	48
	character 
	0
	6

	0 01 111
	Origination airport
	CCITT IA5  
	0
	0
	24
	character 
	0
	3

	0 01 112
	Destination airport
	CCITT IA5  
	0
	0
	24
	character 
	0
	3

	0 11 105
	EDR algorithm version
	numeric
	0
	0
	6
	numeric
	0
	2

	0 11 106
	Running minimum confidence
	numeric
	1
	0
	4
	numeric
	1
	2

	0 11 107
	Maximum number bad inputs
	numeric
	0
	0
	5
	numeric
	0
	2

	0 11 108
	Peak Location
	numeric
	1
	0
	4
	numeric
	1
	2

	0 11 109
	Number of good EDR
	numeric
	0
	0
	4
	numeric
	0
	2


Table 2. Proposal for new AMDAR descriptors in 3 11 010, version 4.
(5) The AMDAR Science and Technical Sub-Group requested that Flight level (0 07 010) be replaced with static pressure (0 07 004) as this value is primarily there before any altitude value is calculated by the aircrafts on-board algorithms. Only the left-over of the so-called built-in error remain any other effect of calculation methods, rounding, or formatting are avoided. For any meteorological application of the AMDAR data the pressure value is needed but not the flight level.
(6) This phase of flight table is expanded to indicate wind quality from roll angle, or roll and pitch combined and also to indicate the method of ascent and descent observation interval selection either by time or pressure increments. The WIGOS meeting agreed that the Phase of flight 0 08 004 would not be included in the new Standardized BUFR Template for AMDAR as the required level of detail has been incorporated in the detailed phase of flight 0 08 009. The WIGOS meeting also discussed whether there is a requirement for adding a new condition to the detailed phase of flight 0 08 009 that would cover an aircraft being placed in a holding pattern.

(7) Refer to AMDAR Reference Manual for definition.

(8) This parameter has been renamed Temperature/air temperature.

(9) 0 12 103 Dew-point temperature had been introduced in the templates for AMDAR profile data to simulate radiosonding data.

(10) The old ACARS airframe icing code table 0 20 041 is not included.

(11) A special automatic icing report, including these elements, is expected to become available from some aircraft and a down-link code has been published.

(12) 0 33 025 ACARS interpolated values was primarily used in the USA AMDAR Programme to indicate time and position being reported or interpolated. The name for this element has been changed to ACARS interpolated values indicator.

(13) Delayed replication 1 03 000 refers to the following three descriptors 0 11 075, 0 11 076 and 0 11 039 to allow reporting of the Extended time of occurrence of peak EDR of all included values of 0 11 076 (Peak (EDR)). This allows each turbulence peak to be reported. 

Explanatory remarks to Note (13):


According to Note (14), up to ten values of 0 11 076 (Peak (EDR)) may be reported.  However, 0 11 039 (Extended time of occurrence of peak EDR) was included only once in the template 3 11 010, version 0.  Therefore, it was not clear to which out of those ten values of 0 11 076, the time specification 0 11 039 referred.  If it had been the maximum value, the name of 0 11 039 should have been modified to read “Extended time of occurrence of maximum peak EDR”.  If the time information on all the reported values of 0 11 076 (Peak (EDR)) is required, then 0 11 039 (Extended time of occurrence of peak EDR) should be included under the delayed replication as shown in the proposed template 3 11 010, version 4.

(14) Some aircraft report up to 10 pairs of (EDR) values per observation.  The corresponding times and position could be found by interpolation from the previous report. If the aircraft does not report it the number of replication 0 31 001 is set to zero.

(15) 0 11 039 allows observation intervals up to one hour.  0 11 038 allows up to 15 minutes only whereas observation intervals of 30 minutes or more are commonly used, hence 0 11 038 had been replaced by 0 11 039.

(16) The EDR observing interval and associated averaging time differs according to individual observing schedule and cannot be assumed to be identical to the observation interval for the main elements.  It is desirable to include this information in the coded data.

(17) Vertical gust velocity 0 11 034, Vertical gust acceleration 0 11 035 and Maximum derived equivalent vertical gust speed 0 11 036 have been added to meet the request for reflecting all entries of 3 11 004 in the Standardized BUFR template for AMDAR. The current ICAO standard for automated turbulence reporting is EDR.

(18) Up to 254 EDR reports may be included in a BUFR message. If the aircraft does not report them, the number of replication 0 31 001 is set to zero.
(19) Operator descriptor 2 04 Y has been introduced for representation of AMDAR quality information instead of flag table 0 33 079 (AMDAR quality information) used in the previous versions of the AMDAR template 3 11 010. Some elements (such as Wind Speed, Wind Direction, Air Temperature) may appear more than once in the data described by 3 11 010.  Operator descriptor 2 04 Y allows to assign unambiguously the required quality information to the element to which it refers.

(20) Each of the following elements, apart from delayed replication factors 0 31 000 and 0 31 001, shall be preceded by two bits providing information on the element being suspected or not. If the quality information on the element is not required, the associated field shall be set to 3. For this purpose, a new code figure 8 (Two bit quality information) is proposed in the Code table 0 31 021 (Associated field significance)  as follows:

0 31 021
	Code figure
	

	8
	0 -  Not suspected

	
	1 -  Suspected

	
	2 -  Reserved

	
	3 -  Information not required


(21) Peak turbulence intensity (EDR) and Mean turbulence intensity (EDR) shall be preceded by seven bit information containing percentage confidence of Peak turbulence intensity (EDR) and Mean turbulence intensity (EDR), respectively.
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�Will be integrated in to the new configuration table.


�Will be integrated in to the new configuration table.


�Not required


�Will be integrated in to the new configuration table.
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�Not required
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