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1.0 introduction

1.1 Purpose of this Document

This document sets forth the desired interface characteristics of the data link service provider to the data link user.The intent of this document is to provide data link users the information needed to develop applications and to encourage uniformity and standardization, to the extent possible, among the various data link service providers.This document contains general and specific guidance concerning the interfaces between the data link service providers and both the airborne and ground user.

1.2 Scope

This document describes the data link service provider system inputs, outputs and functions from the perspective of the data link user.The functions are described in the detail necessary to provide a complete understanding of what the functions do while not restricting the data link service provider network internal implementation.Where there are differences in message formats or functions provided between the various service providers which affect the data link user interface, the differences are specifically described.
This document was originally addressing ACARS-related ground interface by re-using TypeB.

It is also now defininga new user-service provider ground interface that can support other aircraft-ground communication solutions (e.g., MIAM, defined in ARINCSpecification 841). 

The Extensions of Data Link Ground System Standard and Interface Specification for aircraft MIAM messaging are defined in Section 7 of this document.
1.3 Relationship of the Specification to OtherStandards

The documentation of the protocols to be exercised within the Aircraft Communications Addressing and Reporting System(ACARS) environment is shown pictorially in Figure 1.3-1, ACARS Documentation.

The protocols used onboard the aircraft by subsystems participating in ACARS are defined in ARINC Specification 619:ACARS Protocols for Avionic End Systems.
The protocols and procedures to be used for ACARS communications between the airborne user and the data link service provider network are described in ARINC Specification 618:Air/Ground Character-Oriented Protocol Specification.

[image: image2.wmf]The capabilities of the onboard equipment are defined in: ARINC Characteristic 716:Airborne VHF Communications Transceiver,ARINC Characteristic 724B:Aircraft Communications Addressing and Reporting System (ACARS),ARINC Characteristic 750:VHF Data Radio,ARINC Characteristic 758:Communications Management Unit (CMU) Mark 2 as applicable. Provisions defined within from these Specifications and Characteristics are not duplicated in this document except as necessary to clarify the data link service provider to data link user interface.

COMMENTARY

Legacy ACARS Management Units, defined by ARINC Characteristics 597 and 724 may still be in service.
The ACARS communications function may be provided by a Communications Management Unit (CMU) in lieu of an ACARS Management Unit (MU).The CMU is described in ARINC Characteristic 758.When acting as an ACARS MU, the CMU utilizes the protocols and procedures defined in ARINC Specification 618.
ARINC Specification 841 defines Media Independent Aircraft Messaging (MIAM) protocol, which permits the exchange of a large volume of data over Aircraft Communications Addressing and Reporting System (ACARS) subnetworks or broadband Internet Protocol (IP) subnetworks.
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Figure 1.3-1 – ACARS Documentation

[image: image3.wmf]The CMU is designed to support bit-oriented message transfer utilizing the protocols and procedures for routing. The CMU will interact with onboard systems that supply mobile air-ground communications over Very High Frequency (VHF), satellite and High Frequency (HF) media.These subnetworks are described by AEEC standards:

	VHF Data Radio (VDR)
	ARINC Characteristic 750

	Aviation Packet Communications
	ARINC Specification 631

	Aviation Satellite System
	ARINC Characteristics 761 and 741 Part 1 and Part 2

	HF Data Link System
	ARINC Characteristic 753

	HF Data Link Protocols
	ARINC Specification 635


The CMU provides routing and transport services for the aircraft per ARINC Characteristic 758.

The protocols and procedures to be administered by the data link service provider are contained herein.

The protocols used between the ground-based user and the data link service provider network are described in the Air Transport Association (ATA)/International Air Transport Association (IATA) Interline Communications Manual (ICM).

1.4 System Description

The transport of ACARS Application data over the air-ground segment can be accomplished using services which are two-fold:

The ACARS Communications Service defined in ARINC Specification 618, which specifies the use VHF, Aeronautical Mobile Satellite Service (AMSS) Data-2, and HF data links as candidate air-ground data links.

[image: image4.wmf]The ICAO-compliant communications services described in ARINC Characteristic 758 for interfacing to the ICAO-compliant subnetworks.

This document specifies a common ACARS user interface to access both Communications Services over the air-ground segment.

1.4.1 ACARS System Description

[image: image5.wmf]The character-oriented version of mobile communications is referred to as the Aircraft Communications Addressing and Reporting System (ACARS). This system enablesaircraft to function as mobile communications terminals. With ACARS, aircraft operate as integral parts of an airline’s command, control and management systems.

ACARS provides message transfer between airborne users and ACARS ground users via air-ground links andACARS ground networks.

Figure 1-1 of Attachment 1 shows a typical end-to-end communications environment and applicable Characteristics/manuals.

The protocols and formats used to transmit messages between the ACARS ground user and the data link service provider network (ground-ground segment) differs from the protocols and formats used to exchange messages between airborne user and the data link service processor (air-ground segment).It is the responsibility of the data link service provider to provide translation between these protocols and formats as well as to provide proper message routing.The formats of messages exchanged between the ACARS ground data link user and the data link service provider network are fully described in this document.The format for ACARS Application text to be exchanged between the airborne user and the data link service provider network is also defined in this document. 

The format used to transmit messages between the ACARS ground user and the ACARS groundnetwork is referred to as Standard Message Text (SMT), which uses Standard Message Identifiers (SMI) and Text Element Identifiers (TEI).See Appendix B for SMI/TEI descriptions.The data link service provider is responsible for putting messages received from aircraft (downlink ACARS messages) into SMT format for consumption by the ground data link user, and sending them to their ultimate destination(s).Similarly, data link service providers reformat messages received in SMT from the data link ground based user into air-ground message formats having labels/sublabels/ACARS text and then pass the reformatted messages on to the airborne user.

1.4.2 ACARS Use of ICAO-Compliant Communication Services

ICAO Compliant Subnetworks

The early ARINC 618-compliant subnetworks (VHF ACARS, HF ACARS, Aeronautical Mobile Satellite Service (AMSS) Data-2 ACARS) are being replaced by a new generation of air-ground communications.

These new air-ground subnetworks such as VDL (VHF Digital Link) and AMSS Data-3 offer bit-oriented air-ground data communication services based on the Open Systems Interconnection (OSI) architecture and provide the communication framework supporting the Aeronautical Telecommunication Network (ATN) over VHF and Satellite media.Other ICAO-compliant subnetworks are being specified such as High Frequency Data Link (HFDL) or Iridium systems which are also potential candidate for transfer of ACARS application data over the air-ground segment.

[image: image6.wmf][image: image7.wmf]In particular, the VHF air-ground subnetwork is termed VDL (VHF Digital Link) by ICAO. The two primary standardization organizations that have developed the VDL subnetwork are ICAO Aeronautical Mobile Communication Panel (AMCP) and Airlines Electronic Engineering Committee (AEEC). The AMCP specified and validated VHF Digital Link (VDL) Standard and Recommended Practices (SARPs) for the Air Traffic Services (ATS) community. ARINC Specification 631:VHF Digital Link (VDL) Mode 2 Implementation Provisions,makes direct reference to the ICAO VDL Standards and Recommended Practices (SARPs) and is updated to accommodate ACARS use of this new air-ground protocol.
ICAO ATN Communications Services

A new architecture for the use in the Aeronautical Telecommunications Network (ATN) environment offers interoperability among various terrestrial, air-ground and avionics subnetworks through conformance with a single bit-oriented ATN Internetworking Protocol, ATN Addressing Plan, and ATN Routing Plan.

ACARS Transition Aspects

COMMENTARY
The means for ACARS Applications to benefit from the ICAO-compliant communications service have been implemented.
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4.3.9 Meteorological Report Command Uplink – MFI or Label H2
The following uplink report specifies the command structure for altering the configuration of reporting for the Meteorological Report, Versions2 and 3 (see Sections 5.3.13.2 and 5.2.13.3).
Automatic Weather Report (AWR) algorithm (see Section 5.2.13.2 and 5.2.13.3) limits can be changed via an ACARS uplink command using the following format:

	Char
	Data
	Description
	Units

	1
	A
	IMI
	

	2
	W
	IMI
	

	3
	R
	IMI
	

	4-5
	0-9
	Ascent Series 1 intervals
	Number of seconds, 03 to 20  

	6-8
	0-9
	Ascent Series 1 duration
	Number of seconds, 030 to 200  

	9-10
	0-9
	Ascent Series 2 intervals
	Number of seconds, 20 to 60  

	11-13
	0-9
	Top of Ascent
	Hundreds of feet PALT, 180 to 300

or tens of seconds, 051 to 111

	14-15
	0-9
	Enroute intervals
	Number of minutes, 01 to 60  

	16-18
	0-9
	Top of a Descent
	Hundreds of feet PALT, 180 to 300  

	19-21
	0-9
	Descent intervals
	Number of seconds, 020 to 300  

	22
	0-1
	Ascent Enable(1) / Disable(0)
	

	23
	0-1
	Enroute Enable(1) / Disable(0)
	

	24
	0-1
	Descent Enable(1) / Disable(0)
	


4.3.10 Meteorological Report Command Uplink – MFI or Label H4

The following uplink report specifies the command structure for altering the configuration of reporting for the Meteorological Report, Version 4 (Section 5.3.13.4).
Additional information in the form of programming notes is attached as Appendix G.

Automatic Weather Report (AWR) algorithm (see Section 5.3.13.4) limits can be changed via an ACARS uplink command using the following format:

Basic Configuration Data

Table 4.3.10.1-1 – Basic Configuration Data

	Number of Characters
	Data
	Description
	Default Value
	Remarks

	1
	A
	IMI
	
	

	1
	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.

	1
	0, 1, 9
	Report in designated region See Note 3.
	0
	0 = disable, 1 = enable, 9 = no change, If enabled see Table 4.3.10.2-1.

	1
	0, 1, 9
	Airport selection See Note 4.
	0
	0 = disable, 1 = enable, 9 = no change. If enabled see Table 4.3.10.3-1.

	1
	0, 1, 9
	Ascent selection See Note 5.
	1
	0 = disable, 1 = enable. If enabled see Tables 4.3.10.5-1 and 4.3.10.3-1. If disabled and airport selection is disabled see Tables 4.3.10.6-1 and 4.3.10.4-1. 9 = no change

	1
	0, 1, 9
	Enroute selection See Note 6.
	1
	0 = disable, 1 = enable, 9 = no change. If enabled see Tables 4.3.10.4-1 and 4.3.10.3-1.

	1
	0, 1, 9
	Descent selection See Note 7.
	1
	0 = disable, 1 = enable. If enabled see Tables 4.3.10.7-1 and 4.3.10.3-1. If disabled see Tables 4.3.10.8-1 and 4.3.10.4-1.

9 = no change

	1
	0-2
	Downlink configuration tables

See Note 8.
	0
	0 = do nothing, 1 = downlink Table1, 2 = downlink Tables 4.3.10.1-1, 4.3.10.2-1, 4.3.10.3-1, 4.3.10.4-1, 4.3.10.5-1, 

4.3.10.6-1, 4.3.10.7-1, 4.3.10.8-1 and 4.3.10.9-1 (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 4.3.10.2-1 follows, 0 means not included (and unchanged). 
E.g., 03450700 means Tables 4.3.10.3-1, 4.3.10.4-1, 4.3.10.5-1 and 4.3.10.7-1 follow in that order.

	1
	/
	Delimiter
	
	End of Table 4.3.10.1-1 (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 4.3.10.1-1. The information actually stored is determined by the commands contained in characters 6 – 12.  Following a complete system reset and/or initialization, Table 4.3.10.1-1 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 4.3.10.9-1. 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 4.3.10.2-1. Table 4.3.10.2-1 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 4.3.10.3-1 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 all regions where AMDAR is enabled.

5. If Ascent selection is enabled, it points to Table 4.3.10.5-1 that specifies the ascent reporting scheme to be followed. If disabled, it overrides all previous commands and inhibits all ascent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10.6-1 using time intervals designated in Table 4.3.10.4-1. If Ascent selection is disabled and Airport selection is enabled it points to Table 4.3.10.3-1 to determine if routine reports are required during ascent from designated airfields.

6. Enroute selection, if disabled, overrides all 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. If Descent selection is enabled, it points to Table 4.3.10.7-1 that specifies the descent reporting scheme to be followed. If disabled, it overrides all previous commands and inhibits all descent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10.8-1 using time intervals designated in Table 4.3.10.4-1. If Descent selection is disabled and Airport selection is enabled it points to Table 4.3.10.3-1 to determine if routine reports are required during descent from designated airfields.

8. Downlink configuration tables, if set to 0 is ignored. If set to 1 the basic configuration (Table 4.3.10.1-1), 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.

Region Data

Table 4.3.10.2-1 – Region Data

	Number of Characters
	Data
	Description
	Remarks

	2
	NRNR
	Number boxes following
	NN= 0-16 Default = 00

	14
	L1L1 A1L2L2A2

L3 L3L3 B1L4L4 L4B2
	Report in Lat/Long box
	Lat in degrees north (A = N)     or south (A = S)

Lon in degrees east (B = E)     or west (B = W)

Convention is L1L1 to L2L2 (N -S)

And L3L3L3 to L4L4L4 (W-E). 

	Variable, multiples of 14
	As above
	As above
	As above, repeated (NRNR-1) times

	1
	:
	Delimiter
	End of report boxes, start of inhibit boxes

	2
	NINI
	Number boxes following
	NN= 00-16 Default = 00

	14
	L1L1 A1L2L2A2

L3 L3L3 B1L4L4 L4B2
	Inhibit reporting in Lat/ Long box
	Inhibit has priority over enable

	Variable, multiples of 14
	As above
	As above
	As above, repeated (NINI-1) times

	1
	/
	Delimiter
	End of Table 4.3.10.2-1 data.


Note:
This Table is used if Report in designated region 
(Table 4.3.10.1-1, Character 8) is enabled. It allows up to 16 latitude/longitude boxes’that define regions in which profile and enroute observations should be taken (modified as appropriate by Table 4.3.10.3-1) and up to 16 regions in which observations are to be inhibited. Inhibited areas take precedence over reporting areas. Following a complete system reset and/or installation, the default number is 00 for both selection types. This is to be interpreted as the function is not enabled (i.e., report globally). When enabled, then no reporting is performed outside the designated regions unless specified in Table 4.3.10.3-1.

Airport Data (1)

Table 4.3.10.3-1 – Airport Data (1)

	Number of Characters
	Data
	Description
	Remarks

	2
	NANA
	Number of airfields following
	NANA = 00-20    Default = 00

	4
	AAAA
	Airfield  selected for ascent 
	4 character airfield code

	Variable multiples of 4
	"
	"
	Repeated up to  NANA -1 times

	1
	:
	Delimiter
	End of ascent list; start of descent list

	2
	NDND
	Number of airfields following
	NDND = 00-20Default = 00

	4
	DDDD
	Airfield selected for descent
	4 character airfield code

	Variable multiples of 4
	''
	"
	Repeated up to  NDND -1 times

	1
	:
	Delimiter
	End of descent list, start of (inhibit) ascent list

	2
	NANA
	Number of airfields following
	NANA = 00-20    Default = 00

	4
	AAAA
	Airfield  inhibited for ascent 
	4 character airfield code

	Variable multiples of 4
	"
	"
	Repeated up to NANA -1 times

	1
	:
	Delimiter
	End of ascent list; start of descent list

	2
	NDND
	Number of airfields following
	NDND = 00-20 Default = 00

	4
	DDDD
	Airfield inhibited for descent
	4 character airfield code

	Variable multiples of 4
	''
	"
	Repeated up to NDND -1 times

	1
	0 - 1
	Enable (1) or disable (0) routine observations during ascent and descent for the above selected inhibited airfields.
	Default = 0 1 = enable routine observations.

Routine observations are made at set intervals as defined in Table 4.3.10.4-1.

	1
	/
	Delimiter
	End of Table 4.3.10.3-1 data


Note:
This table is used if Airport selection is enabled in 
Table 4.3.10.1-1. If also Report in designated region is set in Table 4.3.10.1-1 then the following rules apply to airfields within and external to the regions designated in Table 4.3.10.2-1. If airfields are specified outside a designated region then ascent and/or descent (but no enroute) reporting will apply to these airfields in addition to any requirements specified within the region. It is possible, therefore, to establish regions where only ascents and/or descents are made at specific airfields or all ascents/descents are made except those at designated airfields. The report list takes precedence over the inhibit list. For example if NANA (number of airfields following (for ascent reporting)) is set to 00 all ascents in an enabled region will be reported unless any are inhibited in the inhibit list following. If NANA (number of airfields following for ascent reporting) in an enabled region is non-zero, then only the listed airfields following, designated for ascent reporting, will be used. Ascent reporting at all other airfields in the same enabled region will be inhibited and the appropriate inhibit list will be ignored. The same logic applies to descent reporting. If in Table 4.3.10.1-1 Report in designated region is set to 0 then defaults in this table are to be interpreted as report ascents and/or descents (as appropriate) everywhere.

Interval and Wind Reporting Status

Table 4.3.10.4-1 – Interval and Wind Reporting Status

	Number of Characters
	Data
	Description
	Remarks

	2
	mm
	Routine-level flight observing interval (min)
	Default = 07

Range = 01 – 60

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

Disable = 0

	1
	/
	Delimiter
	End of 
Table 4.3.10.4-1 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.

Ascent Data

Table 4.3.10.5-1 – Ascent Data

	Number of Characters
	Data
	Description
	Remarks

	1
	0 or 1
	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 – 200

	2
	ss
	Series 2 intervals (seconds)
	Default = 20

Range =  20 – 60

	3
	SSS
	Total duration (secondsx10)
	Default = 051

Range = 051 – 111

	3
	hhh
	Top of climb (ftx100)
	Default = 200

Range = 150 – 250

	1
	1 or 2
	Pressure target list selection
	1 = List 1, 2 = List 2

(Table 4.3.10.10-1) 

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)

	1
	/
	Delimiter
	End of Table 4.3.10.5-1 data


Note:
This table is used when ascent reports are made. (This will be established by reference to Tables 4.3.10.1-1, 4.3.10.2-1 and 4.3.10.3-1). Following a complete system reset and/or initialization, the table holds the default values as given (all 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 G-10 in Appendix G, 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 4.3.10.4-1 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 4.3.10.1-1.

Airport Data (2)

Table 4.3.10.6-1 – Airport 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 ascent and airport selection are disabled in Table 4.3.10.1-1.    Default = 1

	1
	/
	Delimiter
	End of Table 4.3.10.6-1 data


Note:
This table is used only if Ascent selection and Airport selection are disabled through Table 4.3.10.1-1 commands. If the first character is set to 1 (default) then routine observations at the time intervals given in Table 4.3.10.4-1 will be made whenever AMDAR reporting is enabled through previous Table 
4.3.10.1-1 commands.  If set to 0, no routine reports will be made anywhere during the ascent phase. If Ascent selection is disabled and Airport selection enabled this table is ignored and routine reporting requirements are determined from Table 4.3.10.3-1. Table 4.3.10.2-1 has no influence on this function.

Descent Data (1)

Table 4.3.10.7-1 – Descent Data (1)

	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 = 020 – 300

	3
	hhh
	Top of descent (PALT) (ft x 100)
	Default = 200 Range = 150 –  250

	1
	1-2
	Pressure target list selection
	1 = list 1, 2 = list 2 (Table G-10 in Appendix G)

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)

	1
	/
	Delimiter
	End of Table 4.3.10.7-1 data


Note:
This table is used if descent reports are made. (This will be established by reference to Tables 4.3.10.1-1, 4.3.10.2-1 and 4.3.10.3-1.) 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 G-10 in Appendix G, List 1 or List 2). The second last character determines 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 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 4.3.10.4-1 for routine/level flight. The function is disabled if Descent selection is disabled through Table 4.3.10.1-1 command.

Descent Data (2)

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 

4.3.10.1-1. 

Default = 1

	1
	/
	Delimiter
	End of Table 4.3.10.8-1 data


Note:
This Table is used only if Descent selection and Airport selection are disabled through Table 4.3.10.1-1 command. If the first character is set to 1 (default) then routine observations at the time intervals given in Table 4.3.10.4-1 will be made during descent whenever AMDAR reporting is enabled through previous Table 4.3.10.1-1 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 4.3.10.3-1. Table 4.3.10.2-1 has no influence on this function.

Reporting Disabled Status

Table 4.3.10.9-1 – Reporting Disabled Status

	Number of Characters
	Data
	Description
	Remarks

	4
	H1H1H2H2
	Disable observations between selected hours (00-23) UTC, every day
	H1H1 = start of inhibit period

H2H2 = end of inhibit period

Default = 0000

	1
	/
	Delimiter 
	End of Table 4.3.10.9-1 data


Note:
This table is used if Inhibit reporting in selected time interval (Table 4.3.10.1-1) 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 4.3.10.1-1 through to 4.3.10.9-1 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.

Preset Target Heights Based on Pressure Level Selection

Table G-10 within Appendix G provides the preset target heights based on pressure level selection. An explanation of its derivation and use in accordance with the definition of the ICAO Standard Atmosphere is also provided.
Example 1:

Interpretation of Observation Requirements

AMDAR data is required from this aircraft reporting according to the following requirements:

1. An exclusion time window is needed using the current pre-set time values i.e. no change to Table 4.3.10.9-1.

2. Data are to be collected in a single regional Lat-Long box (60N – 50N, 
30W - 30E) but not in a small box within this area (52N – 50N, 001W – 001E) as defined in the update to Table 4.3.10.2-1.

3. There is no requirement for data to be collected or inhibited at any special airports.

4. Ascent data is required using the existing pre-set values in Table 4.3.10.5-1.

5. Enroute data is required using the existing pre-set reporting interval as defined in Table 4.3.10.4-1.

6. No high density data is required during descent, but sampling during descent is required as specified in the updated Table information below and at the existing pre-set routine reporting interval in Table 4.3.10.4-1.

7. At the end of saving all table updates, a downlinked configuration report for all tables is required.

Command String:

AWR041110110220000080/0160N50N030W030E:0152N50N001W001E/1/

Decode:

	Character
	Data
	Meaning

	1
	A
	

	2
	W
	

	3
	R
	

	4
	0
	

	5
	4
	Version no (04)

	6
	1
	AMDAR enabled

	7
	1
	Time interval in day selected, refer to Char 21 and Table 4.3.10.9-1

	8
	1
	Reporting regions selected, refer to Char 14 and Table 4.3.10.2-1 

	9
	0
	Airport selection disabled

	10
	1
	Ascents enabled, refer to Char 17 and Table 4.3.10.5-1 

	11
	1
	Enroute selected, refer to Char 16 and Table 4.3.10.4-1

	12
	0
	Descent disabled, refer to Char 16, 20 and Tables 4.3.10.4-1 and 4.3.10.8-1

	13
	2
	Downlink all tables (after command action)

	14
	2
	Update for Table 4.3.10.2-1 follows

	15
	0
	No change to Table 4.3.10.3-1

	16
	0
	No change to Table 4.3.10.4-1

	17
	0
	No change to Table 4.3.10.5-1

	18
	0
	No change to Table 4.3.10.6-1

	19
	0
	No change to Table 4.3.10.7-1

	20
	8
	Update to Table 4.3.10.8-1 follows.

	21
	0
	No change to Table 4.3.10.9-1

	22
	/
	End of Basic Configuration (Table 1) Commands. Store Table 4.3.10.1-1 update (Chars 4-12)

	23
	0
	}

	24
	1
	} One designated reporting region follows

	25
	6
	}

	26
	0
	} 60N to

	27
	N
	}

	28
	5
	}

	29
	0
	} 50N

	30
	N
	}

	31
	0
	}


	Character
	Data
	Meaning

	32
	3
	} 30W to

	33
	0
	}

	34
	W
	}

	35
	0
	}

	36
	3
	} 30 E

	37
	0
	}

	38
	E
	}

	39
	:
	End of reporting region selection, start of inhibit region selection.

	40
	0
	}

	41
	1
	} One inhibit region selected (52N-50N), (01W-01E)

	42
	5
	}

	43
	2
	} 52N to

	44
	N
	}

	45
	5
	}

	46
	0
	}  50N

	47
	N
	}

	48
	0
	}

	49
	0
	} 

	50
	1
	} 001W

	51
	W
	}

	52
	0
	}

	53
	0
	}

	54
	1
	}  001E

	55
	E
	}

	56
	/
	End of Table 4.3.10.2-1 update data- update stored Table 4.3.10.2-1

	57
	1
	Routine observations enabled (Table 4.3.10.8-1) during descent (intervals from Table 4.3.10.4-1)

	58
	/
	End of Table 4.3.10.8-1 data- update stored Table 4.3.10.8-1


Example 2

Requirement:

Change only routine/enroute observation interval to 10 minutes with enroute enabled. Downlink all configuration tables.

Message:


AWR049999919200400000/100/

Note:
Chars 6-10 are encoded 9 meaning no change to stored configuration. Char 11 is encoded 1 to ensure enroute reporting is enabled. Char 12 is encoded 9 indicating no change to descent selection. Char 13 is encoded 2 to request downlink of all configuration tables at termination of uplink message. Chars 14-15 are encoded 0 to indicate Tables 4.3.10.2-1 to 4.3.10.3-1 are not included in the message. Char 16 is coded 4 to indicate updated Table 4 follows. Chars 17-21 are coded 0 to indicate Tables 4.3.10.5-1 through 4.3.10.9-1 are not included in the message. Chars 23 and 24 give new value of 10 minutes in Table 4.3.10.4-1 for routine/enroute observing interval. Char 25 is set to 0 to indicate no max wind reporting.

Example 3

Observation requirements:

AMDAR data are required from this aircraft which is being returned to service following an extensive maintenance period.  All settings have been set to the default values following power up but changes are now required to some settings according to the following requirements:

1. Data are to be reported during night hours only using the exclusion time window as defined in the updated Table 4.3.10.9-1 (0700 - 2100);

2. All profiles and enroute data are required in the southern hemisphere.  Enroute data only is required in the northern hemisphere except over regions covering the US and Europe as defined in 2 regional exclusion Lat.-Long. boxes in the updated Table 4.3.10.2-1, i.e., (50N - 15N, 125W - 60W) and (90N - 40N, 15W - 40E);

3. Targeted profile observations are required for Singapore, Hong Kong and Bangkok (as defined in an updated Table 4.3.10.3-1) but no other northern hemisphere airport. By specifying these airports, profiles at all other airports in the northern hemisphere will be automatically inhibited.

4. Ascent data are required as shown in the updated Table 4.3.10.5-1 at the pre-set higher density pressure values contained in List 1 of pre-stored Table G-10 in Appendix G. The additional level flight timer is also required to produce data during pauses in the ascent.

5. Enroute data at the default interval of 7 minutes and maximum wind reports are required in the updated Table 4.3.10.4-1;

6. Descent data are required as shown in the updated Table 4.3.10.7-1 at the pre-set higher density pressure values contained in List 1 of the pre-stored Table G-10 of Appendix G. The additional level flight timer is also required to produce data during pauses in the descent;

7. At the end of saving all table updates, a downlinked configuration report for all tables is required.

Command String:

AWR041111111223450709/0290N00N180W180E00S90S180W180E:0250N15N125W060W90N40N015W040E/03WSSSVHHHVTBD:03WSSSVHHHVTBD:00:000/071/0060902005120011/004020011/0721/

	Character

Number
	Data Value
	Meaning/Action

	1
	A
	IMI

	2
	W
	IMI

	3
	R
	IMI

	4
	0
	Version no. (04)

	5
	4
	

	6
	1
	AMDAR is enabled

	7
	1
	Use Exclusive time window to report overnight.  Exclude observations between 7am and 9pm. Refer to Char. 21 and updated Table 4.3.10.9-1

	8
	1
	Report globally except in regions over US and Europe. Refer to Char. 14 and updated Table 4.3.10.2-1

	9
	1
	Use inclusive airport selection for ascents and descents. Refer to Chars. 14 & 15 and updated Tables 4.3.10.2-1& 4.3.10.3-1.

	10
	1
	High density pressure triggered Ascent is selected. Refer to Char. 17 & updated Table 4.3.10.5-1.

	11
	1
	Enroute is selected at the default time interval.  Refer to Char. 16 and Table 4.3.10.4-1 (default).

	12
	1
	High density pressure triggered Descent is selected.  Refer to Char. 19 & Table 4.3.10.7-1.

	13
	2
	Transmit all tables in downlinked Status Report after saving of updated tables.

	14
	2
	Update Table 4.3.10.2-1 - Define new regions.

	15
	3
	Update Table 4.3.10.3-1 - Define new list of inclusive airports for ascent & descent.

	16
	4
	Update Table 4.3.10.4-1 - Retain default 7 minute intervals; enable maximum wind. 

	17
	5
	Update Table 4.3.10.5-1 - Select pressure level trigger for ascent at high resolution.

	18
	0
	No change to Table 4.3.10.6-1 - Retain default setting.  Routine observations on ascent not required.

	19
	7
	Update Table 4.3.10.7-1 - Select pressure level trigger for descent at high resolution

	20
	0
	No change to Table 4.3.10.8-1. Retain default setting.  Routine observations on descent not required.

	21
	9
	Update Table 4.3.10.9-1 - Set exclusion window to 0700-2100

	22
	/
	End of basic configuration commands. Store Table 1 updates.

	23
	0
	Commence Table 4.3.10.2-1 update. Define 2 inclusion boxes, southern hemisphere (profiles & enroute) and northern hemisphere (enroute only).

	24
	2
	

	25
	9
	

	26
	0
	

	27
	N
	

	28
	0
	

	29
	0
	

	30
	N
	

	31
	1
	

	32
	8
	

	33
	0
	

	34
	W
	

	35
	1
	

	36
	8
	

	37
	0
	

	38
	E
	

	39
	0
	

	40
	0
	

	41
	S
	

	42
	9
	

	43
	0
	

	44
	S
	

	45
	1
	

	46
	8
	

	47
	0
	

	48
	W
	

	49
	1
	

	50
	8
	

	51
	0
	

	52
	E
	

	53
	:
	End inclusive regional boxes

	54
	0
	Commence Exclusion regional boxes.  2 are required

	55
	2
	Report globally except in these 2 boxes

	56
	5
	Commence defining first box (50N-15N; 125W-60W)

	57
	0
	

	58
	N
	

	59
	1
	

	60
	5
	

	61
	N
	

	62
	1
	

	63
	2
	

	64
	5
	

	65
	W
	

	66
	0
	

	67
	6
	

	68
	0
	

	69
	W
	

	70
	9
	Commence defining second box (90N-40N; 15W-40E)

	71
	0
	

	72
	N
	

	73
	4
	

	74
	0
	

	75
	N
	

	76
	0
	

	77
	1
	

	78
	5
	

	79
	W
	

	80
	0
	

	81
	4
	

	82
	0
	

	83
	E
	

	84
	/
	End of defining exclusion boxes.

	85
	0
	Define 3 airports for ascent reporting in northern hemisphere box.  All other NH ascents are inhibited

	86
	3
	

	87
	W
	

	88
	S
	

	89
	S
	

	90
	S
	

	91
	V
	

	92
	H
	

	93
	H
	

	94
	H
	

	95
	V
	

	96
	T
	

	97
	B
	

	98
	D
	

	99
	:
	

	100
	0
	Define same 3 airports for descent reporting in NH. All other descents are NH inhibited

	101
	3
	

	102
	W
	

	103
	S
	

	104
	S
	

	105
	S
	

	106
	V
	

	107
	H
	

	108
	H
	

	109
	H
	

	110
	V
	

	111
	T
	

	112
	B
	

	113
	D
	

	114
	:
	

	115
	0
	No airfields are selected for inhibiting ascents

	116
	0
	

	117
	:
	

	118
	0
	No airfields are selected for inhibiting descents

	119
	0
	

	120
	0
	Disable routine sampling of profiles.  

	121
	/
	End of Table 4.3.10.3-1 update. Store new Table 4.3.10.3-1

	122
	0
	Commence update to Table 4.3.10.4-1. Retain 7 min. intervals; 


	123
	7
	

	124
	1
	Enable maximum wind reporting

	125
	/
	

	126
	0
	Commence update to Table 4.3.10.5-1. Enable Pressure level triggering during ascent phase

	127
	0
	}

	128
	6
	}

	129
	0
	}

	130
	9
	}

	131
	0
	}  No changes to default settings

	132
	2
	}

	133
	0
	}

	134
	0
	

	135
	5
	}

	136
	1
	}

	137
	2
	}

	138
	0
	}

	139
	0
	}

	140
	1
	Enable Table 4.3.10.10-1 List 1 high resolution pressure triggers

	141
	1
	Enable additional level flight timer during ascent

	142
	/
	End of Table 4.3.10.5-1 update

	143
	0
	Commence update to Table 4.3.10.7-1. Enable Pressure level triggering during descent phase

	144
	0
	}

	145
	4
	}

	146
	0
	}

	147
	2
	}  No changes to default settings

	148
	0
	}

	149
	0
	}

	150
	1
	Enable Table 4.3.10.10-1 List 1 high resolution pressure triggers

	151
	1
	Enable additional level flight timer during descent

	152
	/
	End of update to Table 4.3.10.7-1

	153
	0
	Commence update to Table 4.3.10.9-1. Set Exclusion time window 0700-2100

	154
	7
	

	155
	2
	

	156
	1
	

	157
	/
	End of update to Table 4.3.10.9-1. Save all Tables. Downlink status report


4.3.11 Refuel – Administrative and General Purpose Refuel Uplinks – Label ‘RE’

These messages are exchanged between ground fueling systems and airborne fuel AOC application. 

The message content is defined in ARINC Specification 633.

These messages may contain one or more optional supplementary addresses.

4.3.12 CG Targeting Refuel Uplinks – Label ‘RF’

These messages are exchanged between ground fueling systems and airborne fuel systems capable of CG targeting (refueling of the aircraft does not support a predefined, static fuel distribution, like ‘wing’, ‘center’, ‘trim’, but a dynamic fuel distribution, that targets a certain take off center of gravity ).

The message content is defined in ARINC Specification 633.

These messages may contain one or more optional supplementary addresses.

4.3.13 Reserved for Data Loading Uplinks – MFI or Label ‘DL’

These messages are exchanged between ground maintenance systems and airborne data loading function. These messages should contain the label (or MFI) characters ‘DL.’

These messages may contain one or more optional supplementary addresses.

COMMENTARY

The specification of a data loading uplink is to be defined by ARINC Specification 633.
4.3.14 Technical (Cockpit) E-Logbook Uplinks – MFI or Label ‘LT’

These messages are exchanged between ground maintenance systems and airborne E-logbook function (technical, i.e. cockpit related logbook). These messages should contain the label (or MFI) characters ‘LT’.

These messages may contain one or more optional supplementary addresses.

COMMENTARY

ATA developed a Technical Logbook specification. It was published in June 2009 as ATA Spec 2000, Chapter 17.
4.3.15 Reserved for Cabin E-Logbook Uplinks – MFI or Label ‘LC’

These messages are exchanged between ground maintenance systems and airborne Cabin E-logbook function. These messages should contain the label (or MFI) characters ‘LC’.

These messages may contain one or more optional supplementary addresses.

4.3.16 De-Icing uplinks – Label ‘DI’

These messages are exchanged between ground airline operation systems (or De-Icing company ground system) and airborne De-Icing datalink application. These messages should contain the label characters ‘DI’.

These messages may contain one or more optional supplementary addresses.

The message content is defined in ARINC Specification 633.
4.3.17 Meteorological Report Command Uplink, Version 5 – MFI or Label H4

The following uplink report specifies the command structure for altering the configuration of reporting for the Meteorological Report, Version 5 (see Section 5.3.13.5). 
The Uplink Control Programming Notes for Version 4 Onboard Software, provided as Appendix G, is still applicable to Version 5; however, the changes made as outlined for Version 5 need to be taken into consideration, particularly in relation to the changes that affect Appendix G Tables G-1, G-5, G-7 and G-10 in Appendix G.

For examples of the use of Command Uplinks, see Section 4.3.10.10.
Automatic Weather Report (AWR) algorithm limits (see Section 5.3.13.5) can be changed via an ACARS uplink command using the following format:

Basic Configuration Data

Table 4.3.17.1-1 – Basic Configuration Data

	Number of Characters
	Data
	Description
	Default Value
	Remarks

	1
	A
	IMI
	
	

	1
	W
	IMI
	
	

	1
	R
	IMI
	
	

	2
	05
	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.

	1
	0, 1, 9
	Report in designated region See Note 3.
	0
	0 = disable, 1 = enable, 9 = no change. If enabled see Table 4.3.10.2-1.

	1
	0, 1, 9
	Airport selection See Note 4.
	0
	0 = disable, 1 = enable, 9 = no change. If enabled see Table 4.3.10.3-1.

	1
	0, 1, 9
	Ascent selection See Note 5.
	1
	0 = disable, 1 = enable. If enabled see Tables 4.3.17.5-1 and 4.3.10.3-1. If disabled and airport selection is disabled see Tables 4.3.10.6-1 and 4.3.10.4.1-9 = no change

	1
	0, 1, 9
	Enroute selection 

See Note 6.
	1
	0 = disable, 1 = enable, 9 = no change. If enabled see Tables 4.3.10.4-1 and 4.3.10.3-1.

	1
	0, 1, 9
	Descent selection 

See Note 7.
	1
	0 = disable, 1 = enable. If enabled see Tables 4.3.17.7-1 and 4.3.10.3-1.  If disabled see Tables 4.3.10.8-1 and 4.3.10.4-1.

9 = no change

	1
	0-2
	Downlink configuration tables

See Note 8.
	0
	0 = do nothing, 1 = downlink Table1, 2 = downlink Tables 4.3.10.1-1, 4.3.10.2-1, 4.3.10.3-1, 4.3.10.4-1, 4.3.17.5-1, 4.3.10.6-1, 4.3.17.7-1, 4.3.10.8-1 and 4.3.10.9-1 (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 4.3.10.2-1 follows, 0 means not included (and unchanged). 
E.g., 03450700 means Tables 4.3.10.3-1, 4.3.10.4-1, 4.3.17.5-1 and 4.3.17.7-1 follow in that order.

	1
	0-3
	Parameter configuration

See Note 10
	0
	This value specifies the configuration for reporting of optional parameters within the Meteorological Report, Version 5 (Section 5.3.13.5), as described below in note 10.

	1
	/
	Delimiter
	
	End of Table 4.3.17.1-1 (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 4.3.17.1-1. The information actually stored is determined by the commands contained in characters 6 – 12. Following a complete system reset and/or initialization, Table 4.3.17.1-1 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 4.3.10.9-1. 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 4.3.10.2-1. Table 4.3.10.2-1 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 4.3.10.3-1 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 all regions where AMDAR is enabled.

5. If Ascent selection is enabled, it points to Table 4.3.17.5-1 that specifies the ascent reporting scheme to be followed.  If disabled, it overrides all previous commands and inhibits all ascent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10.6-1 using time intervals designated in Table 4.3.10.4-1. If Ascent selection is disabled and Airport selection is enabled it points to Table 4.3.10.3-1 to determine if routine reports are required during ascent from designated airfields.

6. Enroute selection, if disabled, overrides all 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. If Descent selection is enabled, it points to Table 4.3.17.7-1 that specifies the descent reporting scheme to be followed.  If disabled, it overrides all previous commands and inhibits all descent reporting. However, if Airport selection is disabled also, routine, timed reports can be enabled by reference to Table 4.3.10.8-1 using time intervals designated inTable 4.3.10.4-1. If Descent selection is disabled and Airport selection is enabled, it points to Table 4.3.10.3-1 to determine if routine reports are required during descent from designated airfields.

8. Downlink configuration tables, if set to 0 is ignored. If set to 1 the basic configuration (Table 4.3.17.1-1), 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.

10. The addition of parameter groups within the Meteorological Report, Version 5 (see Section 5.3.13.5), depends on the value of the Parameter Configuration: 

Parameter Configuration Value

	Parameter Configuration
	TAS
	CNF

	0
	no
	No

	1
	yes
	No

	2
	no
	Yes

	3
	yes
	Yes


Region Data

Region Data is configured identically as per Section 4.3.10.2.

Airport Data (1)

Airport Data (1) is configured identically as per Section 4.3.10.3.

Interval and Wind Reporting Status

Interval and Wind Reporting Status is configured identically as per Section 4.3.10.4.

4.3.18 Meteorological Report Command Uplink, Version 6 – MFI or Label H4
This section makes provisions for the uplink command structure for altering the configuration of reporting for the Meteorological Report, Version 6 (see Section 5.3.13.6.).
For examples of the use of Command Uplinks, see Section [REFERENCE BELOW].
4.3.18.1 Basic Configuration Data

Table 4.3.18.1-1 provides the data content for the uplink command string which, upon reception by the ACARS system, is passed to the onboard Meteorological Report application for processing to affect alteration of the onboard configuration of the application. The size of the message is dependent upon the number and type of changes made to the configuration but will consist of a 21 character string as a minimum (for example, a Status Report request with no other configuration changes requested would consist of 21 characters only – AWR06190999999999999/). In most instances, the 9 digit is used to indicate when no change to a particular configuration is required. When a change is required, the Data will indicate either the change to be made or that the configuration change is indicated by the command string following the Data and as defined in the referenced table. The Default Values in Table 4.3.19.1-1 define the recommended default configuration. These values are changed by the uplink command message as necessary and become permanent (i.e. are restored upon system intialisation and/or reset) unless otherwise indicated.
[Issues]

1. The Report Activation flag requires a value of 9 = no change?

2. How is a status report activated in previous versions? Surely we need a parameter in the Basic Config. Parameters table to activate it?

[/Issues]
Table 4.3.18.1-1 – Basic Configuration Parameters
	Number of Characters
	Data
	Description
	Default Value
	Content

	1
	A
	IMI
	
	

	1
	W
	IMI
	
	

	1
	R
	IMI
	
	

	2
	06


	Version number


	
	

	1
	0 or 1
	Configuration Status Report Request
See Note 1.
	Not applicable
	0 = No request for Configuration Status Report

1 = Request Configuration Status Report after uplink command processing

	1
	0-7 or 9
	Report Activation flag

See Note 2.
	7
	0 = Reporting OFF

1 = Descent Phase ONLY Active

2 = En-route Phase ONLY Active

3 = En-route AND Descent Phases Active

4 = Ascent Phase ONLY Active

5 = Ascent AND Descent Phases Active

6 = Ascent AND En-route Phases Active

7 = ALL Flight Phases Active

9 = No change

	1
	0 or 1
	Permanent Activation Flag
	Not applicable
	0 = Report Activation for one flight only

1 = Report Activation is Permanent

This Flag applies to the Report Activation flag only and has no effect if the Report Activation flag is set to 9 (No change).

	4
	H1H1H2H2
	Inhibit Reporting Between Selected Hours (00-23) UTC, every day.

See Note 3.
	0000
	H1H1 = Start of Inhibit Period (00-23)
H2H2 = End of Inhibit Period (00-23)
9999 = No change

0000 = Disabled

	1
	0, 1  or 9
	Activation of Reporting in Defined Geographical Boxes

See Note 4.
	0
	0 = Disabled, 1 = Enabled, 9 = No change

If Enabled insert configuration parameters from Table 4.3.18.2-1


	1
	0, 1 or 9
	Activation of Airport Reporting Selection

See Note 5
	0
	0 = Disabled, 1 = Enabled, 9 = no change

If Enabled insert configuration parameters from Table 4.3.18.3-1



	1
	1 or 9
	Ascent Configuration 

See Note 6.

	Not applicable
	9 = No change
1 = Modify
If Modify, insert configuration parameters from Table 4.3.18.5-1.



	1
	1 or 9
	Routine Observations Configuration 

See Note 7.


	Not applicable
	9 = No change
1 = Modify

If Enabled, insert configuration parameters from Table 4.3.18.4-1.



	1
	1 or 9
	Descent Configuration

See Note 8.


	Not applicable
	9 = No change
1 = Modify
If Modify, insert configuration parameters from Table 4.3.18.6-1.

	1
	0, 1 or 9
	Routine EDR Reporting

See Note 9.
	0
	9 = No change

0 = Disabled

1 = Enabled

	1
	0,1 or 9
	EDR Event Reporting

See Note 10.
	0
	9 = No change

0 = Disabled

1 = Enabled

	1
	0, 1 or 9
	Optional Parameter Configuration

See Note 11.
	0
	9 = No change

0 = Disabled

1 = Enabled
If Enabled, insert required Header Indicator string from Table 5.3.13.6-5.

	1
	/
	Delimiter
	
	End of Table 4.3.18.1-1 (this table) commands


Notes:

1. A Configuration Status Report is requested by setting this switch to the value 1. The Configuration Status Report, if available from the onboard application, is compiled and downlinked after the full command string is processed and according to the specification in 5.3.65. The Status Report consists of the configuration settings held by the onboard application.
2. The Report Activation Flag determines the basic Meteorological Report reporting status. The Reporting OFF setting takes priority over all other configuration settings. The Airfield Reporting and Activation of Reporting in Defined Geographical Boxes configurations take priority over Report Activation settings 1-7 only. The Airfield Reporting takes priority over the Activation of Reporting in Defined Geographical Boxes.

3. Inhibit Reporting Between Selected Hours, if enabled, allows reporting to be inhibited for a selected (inclusive) period in any consecutive 24-hour period. When disabled, reporting is continuous unless inhibited by subsequent commands. The Inhibit Reporting Between Selected Hours configuration takes priority over all other configurations except the Reporting OFF configuration.
4. Activation of Reporting in Defined Geographical Boxes determines whether reporting is enabled or inhibited as defined in Table 4.3.18.2-1. If set to Enable, then the required parameters from Table 4.3.18.2-1 are included in the uplink command and will consist of only the End of Table delimiter if no change to the onboard configuration of Reporting in Defined Geographical Boxes is necessary. This Table allows specific regions to be defined for either enabled or inhibited reporting within the region. When disabled, reports are to be made globally unless inhibited by other configuration settings. See Note 2 for configuration priorities.
5. Activation of Airport Reporting Selection determines whether reporting is enabled or inhibited for a list of airports as defined in Table 4.3.18.3-1. If set to Enable, then the required parameters from Table 4.3.18.3-1 are included in the uplink command and will consist of only the End of Table delimiter if no change to the onboard configuration of Airfield Reporting Selection is necessary. This Table allows specific Airfields to be defined for reporting Ascent, Descent or both. When disabled, reports should still be made according to other configuration settings. See Note 2 for configuration priorities.
6. If Ascent Configuration is set to Modify, then the parameters from Table 4.3.18.5-1 are included in the uplink command to specify the reporting scheme during the Ascent phase. 
7. If Routine Observations Configuration is set to Modify, then the parameters from Table 4.3.18.4-1 are included in the uplink command to specify the Routine Observations reporting scheme. 

8. If Descent Configuration is set to Modify, then the parameters from Table 4.3.18.6-1 are included in the uplink command to specify the reporting scheme during the Descent phase.
9. If Routine EDR Reporting is Enabled, then the reporting of Routine Eddy Dissipation Rate (EDR) is activated according to the provisions made in Table 5.3.13.6-5. If the onboard application is unable to report Routine EDR Content will be padded with the solidii character (/).

10. If EDR Event Reporting is Enabled and this function is available to the Meteorological Report application, then the reporting of turbulence EDR Event-triggered reporting is activated according to the provisions made in section 5.3.65.
11. If Optional Parameter Configuration is Enabled, then the optional parameters required to be reported in the Meteorological Report are configured by inserting the appropriate string according to the Header Indicator in Table 5.3.13.6-5. When the Optional Parameter Configuration has been Enabled, the Optional Parameter Indication in the Data Header in Table 5.3.13.6-2 is altered accordingly. If the onboard application is unable to report the requested Optional Parameter, then the Content will be padded with the solidii character (/).
4.3.18.2 Region Data

4.3.18.3 This table defines uplink configuration settings for reporting in configurable geographical areas when the Activation of Reporting in Defined Geographical Boxes (Table 4.3.18.1-1), is enabled. It allows up to NMNM latitude/longitude boxes that define regions in which profile and enroute observations are either Reported or Inhibited. Where overlap occurs, Inhibited areas take precedence over Reported areas. If no change is required to the existing onboard configuration then the command string will consist of only the End of Table Delimiter (/).
Table 4.3.18.2-1 – Region Data

	Number of Characters
	Data
	Description
	Remarks

	2
	NRNR
	Number boxes following
	NRNR  00 - NMNM (where NMNM is the maximum configurable geographical boxes).

Default = 00

	1
	L1L1 A1L2L2A2

L3 L3L3 B1L4L4 L4B2
	Defines the Lat/Long box
	Lat in degrees north (A = N)     or south (A = S)

Lon in degrees east (B = E)     or west (B = W)

Convention is L1L1 to L2L2 (N -S)

And L3L3L3 to L4L4L4 (W-E). 



	1
	0 or 1
	Reported or Inhibited
	0 = Inhibited.

1 = Reported.

Inhibited has priority over Reported.

	Repeat above two rows NRNR-1 times
	As above
	As above
	

	1
	/
	Delimiter
	End of Table 4.3.18.2-1 data.



4.3.18.4 Airport Configuration Parameters

4.3.18.5 This table defines uplink configuration settings for reporting on ascent or descent when Activation of Airport Reporting Selection (Table 4.3.18.1-1), is enabled. It allows up to NMNM Airports to be configured for reporting according to the Airport Activation Flag. If no change is required to the existing onboard configuration then the command string will consist of only the End of Table Delimiter (/).
Table 4.3.18.3-1 – Airport Configuration Parameters

	Number of Characters
	Data
	Description
	Remarks

	2


	NANA
	Number of Airports following
	NANA = 00-NMNM  ( where NMNM is the maximum configurable Airports).

Default = 00

	4
	AAAA
	ICAO Airfield Designator 
	

	1
	0 - 3
	Airport Activation Flag
	0 = Ascent ON / Descent ON (Default)

1 = Ascent ON / Descent OFF

2 = Ascent OFF / Descent ON

3 = Ascent OFF/ Descent OFF

	Repeat above two rows NRNR-1 times
	As above
	As above
	

	1
	/
	Delimiter
	End of Table 4.3.18.3-1 data



4.3.18.6 Routine Observations and Wind Reporting Status

4.3.18.7 This table defines uplink settings for Routine Observations configuration and interval of reporting and enables or disables reporting of the maximum wind observation (AOSFRS, 3.3.4) during the enroute flight phase (only). This configuration is relevant only when the corresponding phase of flight is Active based on the Report Activation configuration in Table 4.3.18.1-1
Table 4.3.18.4-1 – Interval and Wind Reporting Status

	Number of Characters
	Data
	Description
	Remarks

	1
	1, 2, 9
	Routine Observations Configuration
	9 = No change

1 = Routine Observations during enroute phase only (Default)
2 = Routine Observations during all phases

	2
	mm
	Routine Observations Interval (minutes)
	99 = No change

Default = 07

Range = 01 – 60

	1
	0 or 1
	Enable or Disable maximum wind reporting  
	9 = No change

Default = 1 (enable) 

Disable = 0

	1
	/
	Delimiter
	End of 
Table 4.3.18.4-1 data



4.3.18.8 Ascent Configuration Parameters

This table is used to configure reporting during the Ascent phase. It is uplinked when the Ascent Configuration flag is set to Modify (See Tables 4.3.18.1-1.).
Table 4.3.18.5-1 – Ascent Configuration Parameters

	Number of Characters
	Data
	Description
	Remarks

	1
	0 or 1
	Pressure based scheme (0) or 

Time based scheme (1)
	Ascent sampling mode

Default = 0

See Note 1

	2
	ss
	Ascent Part 1 time intervalsl (seconds)
	Time based scheme

Default = 06 

Range = 03 – 20

	3
	sss
	Ascent Part 1 duration (seconds)
	Time based scheme

Default = 090 

Range = 030– 200

	2
	ss
	Ascent Part 2 time intervals (seconds)
	Time based scheme

Default = 20

Range = 20 – 60

	3
	sss
	Ascent Total Duration (seconds x 10)
	Time based scheme

Default = 051

Range = 051 – 111

See Note x

	2
	NN
	Ascent Part 1 pressure intervals (hPa)
	Pressure based scheme

Default = 10

Range = 1-20

	2
	NN
	Number of observations made during Ascent Part 1 pressure intervals
	Pressure based scheme

Value = 10 or 20

Default = 10

NOTE: Ascent Part 1 pressure interval x Ascent Part 1 Number of observations must be 100.

	2
	NN
	Ascent Part 2 pressure intervals (hPa)
	Pressure based scheme

Default = 50

Range = 20-50

	3
	hhh
	Top of climb (x100FT)
	Default = 200

Range = 150 – 350



	
	
	
	


	1
	/
	Delimiter
	End of Table 

4.3.18.5-1 data



Notes:
1. The first field indicates whether the Time or Pressure Based Scheme is selected for the ascent phase. 
The next 4 fields give the required parameters for the Time Based Scheme. Fields 6 to 8 give the required parameters to define the Pressure Based Scheme. For a full description of the flight phases and reporting schemes, see AOSFRS, 3.4.
2. 
3. When the Pressure Based Scheme is active, the Routine Observations Interval (Field 1 of Table 4.3.18.4-1) is used during the Ascent phase to ensure  that observations are still made if there is a pause in the Ascent phase. This function is not active if Ascent selection is disabled in Table 4.3.18.1-1.
4. The Ascent phase is deemed to be complete and En-route phase commenced when either the Top of Climb has been reached or the Ascent Total Duration has elapsed.
4.3.18.9 Descent Configuration Parameters

This table is used to configure reporting during the Descent phase. It is uplinked when the Modify Descent Configuration field is set to Modify (See Tables 4.3.18.1-1.).

When the Pressure Based Scheme is active, the Routine Observations Interval (Field 2 of Table 4.3.18.4-1) is used during the Descent phase to ensure that observations are still made if there is a pause in the Descent phase. This function is not active if Descent selection is disabled in Table 4.3.18.1-1.

Table 4.3.18.6-1 – Descent Configuration Parameters

	Number of Characters
	Data
	Description
	Remarks

	1
	0 or 1
	Pressure based scheme (0) or 

Time based scheme (1)
	Descent sampling mode

Default = 0

See note 1

	3
	sss
	Descent Part 1 and 2 time interval (seconds)
	Time based scheme

Default = 040

Range = 010 – 300

	2
	NN
	Descent Part 1 pressure interval (hPa)
	Pressure based scheme

Value = 25 or 50

Default = 50 (from top of Descent to final 100hPa)

	2
	NN
	Descent Part 2 pressure interval (hPa)
	Pressure based scheme

Value = 05 or 10

Default = 10 (for the final 100hPa)

	3
	hhh 
	Top of descent (x 100FT)
	Default = 200 

Range = 150 – 350

See note 3

	
	
	
	



	1
	/
	Delimiter
	End of Table 4.3.18.7-1 data





Notes:
1. The first field indicates whether the Time or Pressure Based Scheme is selected for the descent phase. The next field gives the required time interval for the Time Based Scheme. Field 3 gives the required interval for the Pressure Based Scheme.
2. 
3. The Descent phase is deemed to have commenced when the pressure altitude falls below the Top of Descent.


	
	
	
	

	
	
	
	


	
	
	
	


	
	
	
	


	
	
	
	


	
	
	
	


	
	
	
	


	
	
	
	



	
	
	
	

	
	
	
	








	
	
	
	

	
	
	

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	









5.0 5

5.1 3

5.2 3

5.3 3

5.3.1 12

5.3.2 12

5.3.3 12

5.3.4 12

5.3.5 12

5.3.6 12

5.3.7 12

5.3.8 12

5.3.9 12

5.3.10 12

5.3.11 12

5.3.12 12

5.3.13 Meteorological Report – Label or MFI H2

Sub-systems onboard the aircraft may be programmed to provide automatic downlinks of meteorological data at pre-determined altitudes, timed intervals, or pressure levels as specified by the user. These Meteorological Report downlink messages should contain the Label (or MFI) characters H2.

There are four versions of Meteorological Report defined. Version 1 provides a unified format for all flight phases. Version 2 divides the report data and associated data sampling times into three flight regimes. Version 2 divides the report data and associated data sampling times into three flight regimes. Version 3 is similar to Version 2 but provides timing interval information at the beginning of the message. Version 4 contains the ability to report at specified pressure intervals, controlling functions for system optimization and remote targeting of data, and a suggested algorithm for compressing the downlinked report. These should be used in conjunction with the appropriate Meteorological Report Command Uplink in Sections 4.3.9 and 4.3.10. Version 4 also is associated with the Meteorological Report Configuration Downlink in Section 5.3.54.

Special Meteorological Note


For data propriety and security reasons, the airline may require the receiving Met Office to ensure that all identification marks, such as carrier code/flight number and aircraft registration are removed from the AMDAR message before it is distributed for operational use and to the WMO. This can be done either by the airline host, the service provider or the receiving Met office.

Meteorological Report, Version 1 – MFI or Label H2

Table 5.3.13.1-1 – Meteorological Reports, Version 1

	Number of Characters
	Character Content
	Notes

	10
	Standard Message Header
	Refer to Section 3.4 of ARINC Specification 618

	2
	Version Number (01)
	

	7
	Flight Identifier
	See Note 1

	7
	Registration Number
	

	36
	Data Sample 1
	See Note 6

	36
	Data Sample 2
	

	.
	      .

	

	.
	      .

	

	36
	Data Sample 5
	


[image: image8.wmf]Notes:

10. The Flight Identifier is made up from the 3 letter ICAO Airline code and the 4 digit (or) alpha character Flight Number. 

11. The format of latitude and longitude are with North/South (abbreviated N/S) and East/West (abbreviated E/W) following the values of latitude and longitude and a resolution in degrees and minutes.


For example:
4811N12030W or 3530S14845E.

Latitude

Longitude

DDMM (N/S)

DDDMM (E/W)
4811N


02030W

3530S


14845E

12. [image: image9.wmf]The character F followed by 3 numerals. For example:  F350.
13. [image: image10.wmf]The range of Static Air Temperature is from -99 to +99 Celsius. The format used is 4 characters. The characters MS are used to indicate a negative value and PS are used to indicate a positive value followed by temperature in degrees Celsius (2 numerals). For example:  MS23 or PS24.
14. [image: image11.wmf]If the roll angle exceeds 5 degrees, then the characters RA are used, otherwise the field is filled with 2 space characters.
15. [image: image12.wmf]Up to 5 samples can be included in a report. Each data sample will contain the following data.
	Number of Characters
	Data Sample
	Notes

	5
	Latitude
	See Note 2

	6
	Longitude
	See Note 2

	6
	Date/Time (UTC) of Observation
	Format:  ddhhmm

	4
	Flight Level
	See Note 3

	4
	Static Air Temperature (Celsius)
	See Note 4

	3
	Wind Direction (degrees)
	Range:  000-359

	3
	Wind Speed (knots)
	Range:  000-999

	2
	Roll Angle Flag
	See Note 5

	3
	Humidity
	Range:  0 to 100 percent


Meteorological Report, Version 2 – MFI or Label H2

There are three flight phases with regard to meteorological data gathering and reporting. The expected sequence and timing of meteorological data acquisition the timing of meteorological reports are enumerated below.

ASCENT REPORTS

At the end of the sampling period a single Ascent report (message) is prepared and sent consisting of:

Initial
Meteorological data measured at the time of the OFF event (take-off).

Series #1
Following the Initial sample, Series #1 data measurement samples are accumulated at intervals from 3 to 20 seconds (modifiable via uplink; default to 6 seconds) until the limit of 30 to 200 seconds (modifiable via uplink, default to 90 seconds) after OFF event. A delimiter (Slash </>) is used to designate the conclusion of Series #1 data.

Series #2
Series #2 data samples are accumulated from the expiration of the Series #1 data acquisition period. Series #2 data samples are taken at intervals from 20 to 60 seconds (modifiable via uplink; default to 20 seconds) until 510-1110 seconds (modifiable via uplink, default to 510 seconds). 

ENROUTE REPORTS

Series #1
One Enroute report is sent consisting of six consecutive data measurement samples. The interval of data measurement is from 1 to 60 minutes; the default interval is 3 minutes. Enroute data measurements should begin at the conclusion of data sampling for the Ascent report and terminate when Descent report measurements commence.

Although discouraged, the Ascent and Descent reports may be inhibited and only the Enroute report generated. This option can be selected via data link uplink. In this case, the first Enroute data sample should be taken at the OFF event and data accumulation should continue at a uniform interval until the ON event unless the interval is modified by an uplink message.

DESCENT REPORTS

Series #1
Normally more than one Descent report will be sent consisting of ten data measurement samples taken over a period of approximately 10 minutes. Descent data measurements begin at 18,000 to 30,000 feet (top of descent). The point of initiation of Descent data measurement sampling is modifiable via uplink (default to 25,000 feet). The interval of Descent data measurement samples is 20 to 300 seconds, modifiable via uplink (default to 60 seconds). Descent reports for downlink will be assembled after every 10 samples and sent as one message. The final report is sent at the ON event (when the wheels touch down).

The format of the Meteorological Report Messages should be as follows:

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
	

	
	
	
	
	

	Initial report:

	
	
	Latitude
	ADDMM
	3

	
	
	Longitude
	ADDDMMT
	4

	
	2
	Date of Observation
	
	dd

	
	
	Time of Observation
	hhmm
	5

	
	4
	Pressure Altitude

	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	
	WV Mixing Ratio

	nnnQ
	9

	Series #1

	
	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

	
	
	WV Mixing Ratio
	nnnQ
	9

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

	Series #2

	
	
	Latitude
	ADDMM
	3

	
	
	Longitude
	ADDDMM
	4

	
	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

	
	
	WV Mixing Ratio
	nnnQ
	9

	
	
	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

	
	
	Latitude
	ADDMM
	3

	
	
	Longitude
	ADDDMM
	4

	
	
	Time of Observation
	hhmm
	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

	
	
	WV Mixing Ratio
	nnnQ
	9

	
	5
	Turbulence
	Cnnnn
	10

	
	
	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

	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

	
	
	Latitude
	ADDMM
	3

	
	
	Longitude
	ADDDMM
	4

	
	
	Time of Observation
	hhmm
	5

	
	4
	Pressure Altitude
	nnnn
	4

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
	nnn
	Degrees true

	
	3
	Wind Speed
	nnn
	Knots

	
	1
	Roll Angle Flag
	n
	8

	
	
	WV Mixing Ratio
	nnnQ
	9

	
	4
	Turbulence
	nnnn
	11

	
	
	End of Text
	<ETX>
	

	
	
	
	
	


Notes:
16. See ARINC Specification 618.

17. (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.

18. [image: image13.wmf]A = N (North) or S (South), D = degrees, M = minutes, 
T = tenths of minutes.

19. [image: image14.wmf]A = E (East) or W (West), D = degrees, M = minutes, 
T = tenths of minutes.

20. h = hours, m = minutes

21. Resolution in tens of feet

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

23. If Roll angle exceeds 5 degrees set to [B], otherwise set to [G]

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

25. 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.

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

Meteorological Report, Version 3 – MFI or Label H2

Ascent data measurements continue until top of climb, 18,000 to 30,000 feet. The point of institution of Enroute data measurement samples is modifiable via uplink (default to 25,000 feet).

The format of the Meteorological Report Messages should be as follows:

Table 5.3.13.3-1 – Ascent Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header 
	
	1

	11-12
	2
	Version Number
	 03
	

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

	14-15
	2
	Date of Message Assembly
	dd
	

	16-19
	4
	Time of Message Assembly
	hhmm
	

	20-23
	4
	Departure Station
	xxxx
	

	24-27
	4
	Destination Station
	xxxx
	

	28-29
	2
	Series #1 time interval
	ss
	seconds

	30-31
	2
	Series #2 time interval
	ss
	seconds

	Initial report:

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	2
	Date of Observation
	dd
	

	
	4
	Time of Observation
	hhmm
	5

	
	4
	Pressure Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	4
	WV Mixing Ratio
	nnnQ
	9

	Series #1

	
	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

	
	4
	WV Mixing Ratio
	nnnQ
	9

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

beginning of

Series #2 data

	Series #2

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	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

	
	4
	WV Mixing Ratio
	nnnQ
	9

	
	
	End of Text
	<ETX>
	


Note:
The Version 3 Ascent Report will be followed by Version 2 Enroute and Descent Reports. Refer to Tables 5.3.13.2-2 and Table 5.3.13.2-3. Refer to Section 5.3.13.2 for Notes to this Table.

Meteorological Report, Version 4 – MFI or Label H2

There are three flight phases with regard to meteorological data gathering and reporting. The expected sequence and timing of meteorological data acquisition and the timing of meteorological reports are enumerated below. A suggested algorithm to minimize the number of transmitted characters by compressing the downlink report is given in Appendix H.

Ascent Reports

At the end of the sampling period, a single Ascent report (message) is prepared and sent consisting of:

5.3.13.1.1.1 Initial


Meteorological data measured at the time of the OFF event (take-off).

5.3.13.1.1.2 Series #1

Following the Initial sample, Series #1 data measurement samples are accumulated at intervals from 3 to 20 seconds (modifiable via uplink; default to 6 seconds) until the duration limit of 30 to 200 seconds (modifiable via uplink, default to 90 seconds) after OFF event. 

Alternatively measurement samples can be accumulated at target heights according to pre-set, tabulated values corresponding to target pressure levels. If this pressure-based method of sampling is employed, ascent sampling commences with the Series #2 format (i.e., Series #1 is skipped). A delimiter (Slash </>) is used to designate the conclusion of Series #1 data.

5.3.13.1.1.3 Series #2

Series #2 data samples are accumulated from the expiration of the Series #1 data acquisition period. Series #2 data samples are taken at intervals from 20 to 60 seconds (modifiable via uplink; default to 20 seconds) until 510-1110 seconds from the OFF event (modifiable via uplink, default to 510 seconds). 

Alternatively, if a pressure-based ascent sampling scheme with additional default time interval option (selectable by uplink) is employed, sampling commences using the Series #2 format immediately after the initial report. Sampling commences at 10hPa intervals (modifiable to 5hPa by uplink; Table 5.3.13.4-4 reference). The first sample is the first target height above the pressure altitude taken for the initial sample. 10 samples are taken if 10hPa intervals are selected. If 5hPa intervals are selected (by uplink command), 20 samples are taken. Thereafter, samples are taken at target altitudes corresponding to 50hPa intervals (modifiable to 25hPa by uplink). The first sample is taken at the target height corresponding to the 50hPa (or 25hPa if selected) level above the final 10hPa (or 5hPa if selected) sample. The final sample is taken at the pre-set top of ascent (modifiable via uplink between 15,000 ft and 25,000 ft; default 20,000 ft.). An additional mode is included (de-selectable through uplink command) that enables default timed samples to be taken if a sample has not been taken for a pre-defined time period. The default time interval is the same as the enroute time interval (modifiable by uplink command). This scheme ensures data are still produced if there is a pause during the ascent phase for a short period of level flight. Samples continue to be treated as ascent data and are included in the ascent report. Pressure-based ascent sampling resumes once the next target altitude is reached.

Enroute Reports

5.3.13.1.1.4 Series #1

Only time-based sampling is used. One Enroute report is sent consisting of six consecutive data measurement samples. The interval of data measurement is from 1 to 60 minutes; the default interval is 7 minutes. Enroute data measurements should begin at the conclusion of data sampling for the Ascent report and terminate when Descent report measurements commence. If pressure-based sampling is used during ascent but the pre-set top of ascent is not reached, the default timing mode (if selected) will automatically become the enroute sampling mode. The Maximum Wind option (de-selectable via uplink command), provides an additional data measurement sample that is taken at the time of occurrence of the peak wind measurement. The sample is included in the enroute report using the maximum wind indicator.

Although discouraged, the Ascent and Descent reports may be inhibited and only the Enroute report generated. This option can be selected via data link uplink. In this case, the first Enroute data sample should be taken at the OFF event and data accumulation should continue at a uniform interval until the ON event unless the interval is modified by an uplink message.

Default settings for the upper limit of Ascent Series 2 (time or height) data and the commencement of Descent data must be chosen to match operational profiles of the aircraft, i.e., they must be set lower than the expected cruise altitude.

5.3.13.1.1.5 Maximum Wind Report

This facility is required to aid in locating jet stream cores and is applied in level flight phase only. The highest wind speed measured between a sequential pair of routine observations is labeled maximum wind. Maximum wind is derived according to these criteria:

· Aircraft is in level flight, above 600hPa (13,800 ft.)

· Maximum wind exceeds 60k.

· Maximum wind exceeds by at least 10kt the value of wind speed measured at the previous routine observation.

· Maximum wind exceeds by at least 10kt the value of wind speed measured at the subsequent routine observation.

Descent Reports

5.3.13.1.1.6 Series #1

Normally more than one descent report will be sent consisting of ten data measurement samples taken over a period of approximately 6 minutes. Sampling may be triggered either by time or pressure based schemes. Descent data measurements begin at 15,000 to 25,000 feet (top of descent). The point of initiation of descent data measurement sampling is modifiable via uplink (default to 20,000 feet). The interval of descent data measurement samples is 20 to 300 seconds, modifiable via uplink (default to 40 seconds). A descent report for downlink will be assembled after every 10 samples and sent as one message. For time-based sampling, Series #1 reporting continues from top of descent to the ON event (at wheels touch down) when the final report is sent. Series #2 reporting is not used.

Whichever interval (pressure or time) is designated for descent profiling, the descent flight phase will start on passing through the pre-set value for the top of descent except in the event that the enroute altitude is already lower than top of descent. In this case, 5.3.13.4.3.1 the descent phase shall commence on descending through two consecutive 25hPa target altitudes taken from Table 5.3.13.4-4 reference, List 1. For example, if cruise level is 24,000 ft and top of descent is set to 25,000 ft, descent sampling shall commence at target level 82 (22,160 ft).

Alternatively, a pressure-based descent sampling scheme with additional time interval option (selectable through uplink) may be employed. The ascent and descent phase profiles are designed to be similar with higher density sampling during the lowest 100hPa layer and lesser density sampling above this layer. 

Once the descent phase has been detected, Series #1 reporting commences initially at intervals corresponding to 50hPa levels (modifiable to 25hPa by uplink) and continues until the 700hPa (target height 71, 9882 ft) level is reached. All Series #1 samples from top of descent to 700hPa including the 700hPa sample are transmitted in one report. If the pre-set top of descent is lower than the cruise (enroute reporting phase) altitude, descent phase sampling shall commence when the aircraft descends through the first 50hPa or 25hPa (as appropriate) target height encountered below top of descent. For example if top of descent is set to 20,000 ft, and the selected pressure target list points to Table 5.3.13.4-4 reference, List 2, descent sampling starts at height 79 (18,289 ft). Thereafter sampling continues at 50hPa target intervals until level 71 is reached.

An additional mode is included (de-selectable through uplink command) that enables default timed samples to be taken if a sample has not been taken for a pre-defined time period. The default time interval is the same as the enroute time interval (modifiable by uplink command). This scheme ensures sampling continues if there is a pause during the descent phase for a period of level flight. Samples continue to be treated as descent data and are included in the descent report. Pressure-based descent sampling resumes once the next target altitude is reached.

In the event that the enroute altitude is already lower than top of descent and the descent phase has been detected, the first sample shall be taken at the first target height encountered i.e., the second of the two trigger levels if List 1 is used and the first available trigger at or immediately following the second 25hPa value if List 2 is used. For example, if cruise level is 24,000 ft and top of descent is set to 25,000 ft, and List 2 is selected, descent sampling shall commence at target level 41 (20,812 ft) and continue at 50hPa intervals. In this case the sample levels are 23,574 ft and 22,160 ft, and 20,812 ft is the first available List 2 sample altitude following the decision that descent is under way. If the selected pressure target list had pointed to List 1, descent sampling would have started at target height 82 and continued at 25hPa intervals. Sampling then continues as described above until Level 71 (700hPa) is reached.

5.3.13.1.1.7 Series #2

On passing through 700hPa (target level 71 at 9882 ft), data sampling is increased to 10hPa intervals and stored until touchdown. On touchdown, the most recent (lowest) 10 samples at 10hPa intervals above touchdown altitude are used together with integer multiples of 50hPa above this 100hPa layer to Level 61. The remaining 10hPa samples are discarded. All Series #2 samples are sent in one report (in more than one message if necessary) containing samples at 50hPa intervals down to 100hPa above touchdown altitude followed by 10, 10hPa samples for the lowest portion of the profile. The format of the Series #1 and Series #2 reports is the same and no delimiter is required to separate them because the samples are transmitted in separate messages. If the selected pressure target list had pointed to List 1, on passing through 700hPa (target height 71) descent sampling would be increased to 5hPa intervals (target heights 70, 69, 68, 67…) until touchdown. On touchdown, the most recent (lowest) 20 samples at 5hPa intervals above touchdown altitude are used together with integer multiples of 25hPa above this 100hPa layer to Level 66. The remaining 5hPa samples are discarded. The same additional default time triggering process is included (de-selectable via uplink command) as in the Series #1 part of the profile, i.e., if a sample has not been taken for a pre-defined time period, a reduced rate of sampling continues during pauses in the descent phase.

Data Smoothing

It is desirable to smooth individual sensor data samples to standardize measurements, improve representativeness of data according to sampling interval, and reduce quantizing errors and random noise. Ideally such filtering would be varied with all changes in sampling interval which itself varies with application. In practice two smoothing rates are recommended, one for profile use (ascent/descent) and one for cruise (enroute or level flight).

For profile measurement, 10 second averaging is recommended. This equates roughly to 50m in the vertical plane and 1km in the horizontal plane. For cruise level sampling, 30 second averaging is recommended equating roughly to 8km in the horizontal plane.

The suggested smoothing times are given as the arithmetic averages of raw data measurements (for example the average of 10 one-second interval temperature measurements from the air data computer). An efficient, simple to code alternative is a continuous exponential smoothing function as given below:

If yn is the nth raw data sample, t the raw data update interval, T the averaging time and Yn the corresponding smoothed value, then: 

Yn = 3t(yn – Yn-1)/ T + Yn-1

Optimization

Additional automated functionality is included to provide a highly flexible optimized data collection system. Software variables, selectable through uplink command, control the time and location where data sampling is required. The system operates globally. Details are provided in Sections 4.3.9 and 4.3.10 – MeteorologicalReport Command Uplink.

The format of the Meteorological Report Messages should be as follows:

Table 5.3.13.4-1 – Ascent Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header
	
	1

	11-12
	2
	Version Number 
	04
	

	13
	1
	Type of Met Format
	A or C or Q or R
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date Message Assembled
	dd
	

	17-20
	4
	Time Message Assembled
	hhmm
	

	21-24
	4
	Departure Station
	xxxx
	

	25-28
	4
	Destination Station
	xxxx
	

	Initial report:

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	2
	Date of Observation
	dd
	

	
	4
	Time of Observation
	hhmm
	5

	
	2
	Series #1 time interval (seconds)
	ss
	11

	
	2
	Series #2 time interval (seconds)
	ss
	11

	
	4
	Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	4
	WV/Humidity
	nnnQ
	9

	Series #1

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	4
	Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind direction (Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	4
	WV/Humidity
	nnnQ
	9

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

	Series #2

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	4
	Time of Observation
	hhmm
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
(Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	4
	WV/Humidity
	nnnQ
	9

	
	
	End of Text
	<ETX>
	


Table 5.3.13.4-2 – Enroute Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Header
	
	1

	11-12
	2
	Version Number
	04
	

	13
	1
	Type of Met Format
	E or S
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date of Message Assembly
	dd
	

	17-20
	4
	Departure Station
	xxxx

	

	21-24
	4
	Destination Station
	xxxx
	

	Sample Format (up to 6 samples)
	
	

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	4
	Time of Observation
	hhmm
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction (Degrees true)
	nnn

	

	
	3
	Wind Speed (Knots)
	nnn

	

	
	1
	Roll Angle Flag/Max Wind
	n
	8

	
	4
	WV/Humidity
	nnnQ
	9

	
	2+
	variable blocks of 4
	
	

	
	
	Turbulence
	CCnnnn…nnnn
	10

	
	
	End of Text
	<ETX>

	


Table 5.3.13.4-3 – Descent Weather Report Format

	Series #1 and Series #2

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Header
	
	1

	11-12
	2
	Version Number
	04

	

	13
	1
	Type of Met Format
	D or P or U or V
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date of Message Assembly
	dd
	

	17-20
	4
	Departure Station
	xxxx

	

	21-24
	4
	Destination Station
	xxxx
	

	
	6
	Latitude
	ADDMMT
	3

	
	7
	Longitude
	ADDDMMT
	4

	
	4
	Time of Observation
	hhmm
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction       (Degrees true)
	nnn

	

	
	3
	Wind Speed (Knots)
	nnn

	

	
	1
	Roll Angle Flag
	n
	8

	
	4
	WV/Humidity
	nnnQ
	9

	
	2+
	variable blocks of 4 
	
	

	
	
	Turbulence
	CCnnnn…nnnn
	10

	
	
	End of Text
	<ETX>

	


Notes:
27. See ARINC Specification 618.

28. A/C = Ascent, E = Enroute, D/P = 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. Codes A and D indicate samples are selected by time intervals only. Codes C and P indicate samples are selected by target pressure levels in Ascent (C) and Descent (P). See also Notes 6 and 8. Enroute is coded E. If required by uplink command, maximum wind can be reported during Enroute (E) phase (see Note 8 for max. wind flag). If downlink data compression is used, characters A, C, E, D, P are replaced respectively by Q, R, S, U, V.

	Level
	Ascent
	Enroute
	Descent

	Selection
	Normal
	Compressed
	Normal
	Compressed
	Normal
	Compressed

	Time
	A
	Q
	E
	S
	D
	U

	Pressure
	C
	R
	
	
	P
	V


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

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

31. h  hours, m = minutes

32. Resolution in tens of feet. If negative, first character is M. If positive, first character is part of altitude value.

33. The value of a is encoded either P (plus) or M (minus), units are tens, ones, tenths of a degree Celcius.

34. Steady flight means roll angle less than or equal to 5o, or both roll and pitch angles less than or equal to 3o.

Unsteady flight means roll angle greater than 5o,or both roll and pitch angles greater than 3o.

For all phases of flight (Format A, Q, C, R, E, S, D, U, P and V) except maximum wind reports, set steady flight to G; otherwise set Unsteady to B. For maximum wind event, set Steady to W; otherwise set unsteady to U.
35. Water Vapor/Humidity is measured and reported either as mixing ratio or relative humidity, depending on the type of sensor employed. Mixing Ratio is reported as nnn = n1n2n3which implies a mixing ratio of n1n2 x 10(-1 - n3) kg/kg; e.g., 123 = 12 x 10(-1 - 3) = 12 x 10-4 kg/kg.
Q is a quality control character to be determined after contract award for WVSS.

Relative Humidity is reported as nnn where the range of nnn is between 000 and 100 per cent. 
In this case, Q is the Humidity indicator U.
36. CC is a code where if CC = ZZ then no turbulence above threshold and no data (characters) follow; 

if CC = QQ then some data problem exists and no data (characters) follow;

if CC= two integers nn where nn = 00 to 99, then nn multiples of 4 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. nn is the reporting interval in minutes between samples during enroute and descent phases of flight. If pressure-based sampling is invoked, nn can vary substantially during the descent phase. Note that the case where nn=00 occurs during descent and indicates a reporting interval of less than one minute where insufficient turbulence data samples have been taken since the previous sample and no data (characters) follow.

Each of the two character pairs 00 to FF are the hexadecimal representation of decimal values 0-255 of the turbulence metric Eddy Dissipation Rate (EDR) (m2/3s-1) scaled by a factor of 100, i.e., edr values of 0.00 to 2.55.

37. For pressure-based observations, insert spaces for ss.

P = PALT (Pressure Altitude in ICAO Standard Atmosphere)

B = BALT (Barometric Altitude in QNH adjusted atmosphere)
If BALT is reported, conversion to the Pressure Altitude (PALT) scale will be necessary in ground processing using runway or area QNH at the time of the observation. This is essential before data can be used or exchanged. If both PALT and BALT are available, PALT is preferred.

Table G-10 within Appendix G provides the preset target heights based on pressure level selection. An explanation of its derivation and use in accordance with the definition of the ICAO Standard Atmosphere is also provided.
Meteorological Report, Version 5 – MFI or Label H2

Meteorological Report, Version 5 is an update and extension of Meteorological Report, Version 4. Therefore, where appropriate and where the two specifications are identical, specification of Version 5 is made through reference to Section 5.3.13.4.

Note that the Uplink Control Programming Notes For Version 4 Onboard Software, provided as Appendix G, is still applicable to Version 5; however, the changes made as outlined for Version 5 need to be taken into consideration, particularly in relation to the changes that affect Appendix G Tables G-1, G-5, G-7 and G-10.

Also note that the compression technique for Version 4 as specified in Appendix H, Meteorological Report Compression, is also applicable to the downlink messages for Version 5. The compression formats for Version 5 have been defined within Appendix H, Section H-6.
Meteorological Report, Version 5 incorporates the following additional functionality to Version 4:

1. For the Ascent Data, the Series 1 duration (seconds), the allowable maximum range has been extended from 200 to 600 seconds and the Top of Climb allowable maximum range from 250 to 350 (ftx100).
2. For the Descent Data, the Descent Interval allowable minimum range has been extended from 20 to 10 seconds and the Top of Descent allowable maximum range has been extended from 250 to 350 (ftx100).
3. The Turbulence parameter has been added to both series of the Ascent Report.
4. The data width of the turbulence parameter, Eddy Dissipation Rate (EDR), has been extended from 4 characters to 8 characters.

5. The Time Message Assembled parameters in all reports have been extended to a resolution of seconds

6. The resolution of the Time of Observation parameter has been increased from minutes to seconds.
7. The resolution of reporting of Latitude and Longitude has been increased from tenths of minutes to 1 second for all reports in all flight phases.
8. Global Navigation Satellite System (GNSS) Altitude has been added as a parameter to be reported in all flight phases.
9. The resolution of the Water Vapor (WV) /Humidity parameter has been increased.

10. The parameter Icing has been added to report the status of ice accretion within the Meteorological Report.
11. The parameters, True Airspeed, True Heading, De-icing and Aircraft Configuration have been added to be optionally reportedwithin two parameter groupings to facilitate enhanced quality control of other meteorological parameters.

12. The use of the Roll Angle Flag has been modified to provide an alternative mode in which the aircraft roll angle can be reported as lying within a series of range bins.

Ascent Reports

The series of Ascent Reports are specified identically as per Section 5.3.13.4.1. However, the updated format for Ascent Reports is specified in Section 5.3.13.5.5 and Table 5.3.13.5-1.

Enroute Reports

The series of Enroute Reports are specified identically as per Section 5.3.13.4.2. However, the updated format for Enroute Reports is specified in Section 5.3.13.5.5 and Table 5.3.13.5-2.

Descent Reports

Descent Reports are specified identically as per Section 5.3.13.4.3. However, the updated format for Descent Reports is specified in Section 5.3.13.5.5 and Table 5.3.13.5-3.

Data Smoothing

See Section 5.3.13.4.4.

Ascent, Enroute and Descent Weather Report Formats

The format of the Meteorological Report Messages should be as follows:

Table 5.3.13.5-1 – Ascent Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header
	
	1

	11-12
	2
	Version Number 
	05
	

	13
	1
	Type of Met Format
	A or C or Q or R
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date Message Assembled
	dd
	

	17-22
	6
	Time Message Assembled
	hhmmss
	

	23-26
	4
	Departure Station
	xxxx
	

	27-30
	4
	Destination Station
	xxxx
	

	31
	1
	Parameter Configuration
	n
	

	Initial report:

	
	7
	Latitude
	ADDMMSS
	3

	
	8
	Longitude
	ADDDMMSS
	4

	
	2
	Date of Observation
	dd
	

	
	6
	Time of Observation
	hhmmss
	5

	
	2
	Series #1 time interval (seconds)
	ss
	11

	
	2
	Series #2 time interval (seconds)
	ss
	11

	
	4
	Altitude
	nnnn
	6

	
	4
	GNSS Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	6
	WV/Humidity
	nnnnnQ
	9

	
	1
	Icing
	n
	14

	Series #1

	
	7
	Latitude
	ADDMMSS
	3

	
	8
	Longitude
	ADDDMMSS
	4

	
	6
	Time of Observation
	hhmmss
	

	
	4
	Altitude
	nnnn
	6

	
	4
	GNSS Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind direction (Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	6
	WV/Humidity
	nnnnnQ
	9

	
	1
	Icing
	n
	14

	
	1 or 9
	Turbulence
	C or Cnnnnnnnn
	10

	
	3
	True airspeed
	nnn
	12

	
	4
	True Heading
	nnnn
	

	
	1
	De-icing
	n
	13

	
	2
	Aircraft Configuration
	nn
	

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

	Series #2

	
	7
	Latitude
	ADDMMSS
	3

	
	8
	Longitude
	ADDDMMSS
	4

	
	6
	Time of Observation
	hhmmss
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	GNSS Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
(Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	6
	WV/Humidity
	nnnnnQ
	9

	
	1
	Icing
	n
	14

	
	1 or 9
	Turbulence
	C or Cnnnnnnnn
	10

	
	3
	True airspeed (knots)
	nnn
	12

	
	4
	True Heading
	nnnn
	

	
	1
	De-icing
	n
	13

	
	2
	Aircraft Configuration
	nn
	

	
	
	End of Text
	<ETX>
	


Table 5.3.13.5-2 – Enroute Weather Report Format

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Header
	
	1

	11-12
	2
	Version Number
	05
	

	13
	1
	Type of Met Format
	E or S
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date Message Assembled
	dd
	

	17-22
	6
	Time Message Assembled
	hhmmss
	

	23-26
	4
	Departure Station
	xxxx
	

	27-30
	4
	Destination Station
	xxxx
	

	31
	1
	Parameter Configuration
	n
	

	Sample Format (up to 6 samples)
	
	

	
	7
	Latitude
	ADDMMSS
	3

	
	8
	Longitude
	ADDDMMSS
	4

	
	6
	Time of Observation
	hhmmss
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	GNSS Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
(Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	6
	WV/Humidity
	nnnnnQ
	9

	
	1
	Icing
	n
	14

	
	1 or 9
	Turbulence
	C or Cnnnnnnnn
	10

	
	3
	True airspeed
	nnn
	12

	
	4
	True Heading
	nnnn
	12

	
	1
	De-icing
	n
	13

	
	2
	Aircraft Configuration
	nn
	13

	
	
	End of Text
	<ETX>

	


Table 5.3.13.5-3 – Descent Weather Report Format
	Series #1 and Series #2

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Header
	
	1

	11-12
	2
	Version Number
	05
	

	13
	1
	Type of Met Format
	D or P or U or V
	2

	14
	1
	Altitude Pressure Reference
	P or B
	11

	15-16
	2
	Date Message Assembled
	dd
	

	17-22
	6
	Time Message Assembled
	hhmmss
	

	23-26
	4
	Departure Station
	xxxx
	

	27-30
	4
	Destination Station
	xxxx
	

	31
	1
	Parameter Configuration
	n
	

	
	7
	Latitude
	ADDMMSS
	3

	
	8
	Longitude
	ADDDMMSS
	4

	
	6
	Time of Observation
	hhmmss
	5

	
	4
	Altitude
	nnnn
	6

	
	4
	GNSS Altitude
	nnnn
	6

	
	4
	Static Air Temperature
	annn
	7

	
	3
	Wind Direction
(Degrees true)
	nnn
	

	
	3
	Wind Speed (Knots)
	nnn
	

	
	1
	Roll Angle Flag
	n
	8

	
	1
	Icing
	n
	14

	
	6
	WV/Humidity
	nnnnnQ
	9

	
	1 or 9
	Turbulence
	C or Cnnnnnnnn
	10

	
	3
	True airspeed
	nnn
	12

	
	4
	True Heading
	nnnn
	12

	
	1
	De-icing
	n
	13

	
	2
	Aircraft Configuration
	nn
	13

	
	
	End of Text
	<ETX>

	


Notes:

1. See ARINC Specification 618.

2. A/C = Ascent, E = Enroute, D/P = 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. Codes A and D indicate samples are selected by time intervals only. Codes C and P indicate samples are selected by target pressure levels in Ascent (C) and Descent (P). See also Notes 6 and 8. Enroute is coded E. If required by uplink command, maximum wind can be reported during Enroute (E) phase (see Note 8 for max. wind flag). If downlink data compression is used, characters A, C, E, D, P are replaced respectively by Q, R, S, U, V.

	Level
	Ascent
	Enroute
	Descent

	Selection
	Normal
	Compressed
	Normal
	Compressed
	Normal
	Compressed

	Time
	A
	Q
	E
	S
	D
	U

	Pressure
	C
	R
	
	
	P
	V


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

4. A = E (East) or W (West), D = degrees, M = minutes, 
S = seconds

5. h = hours, m = minutes, s = seconds

6. Altitude and GNSS (Global Navigations Satellite System) Altitude are reported with a resolution in tens of feet. If negative, first character is M. If positive, first character is part of altitude value.

7. The value of a is encoded either P (plus) or M (minus), units are tens, ones, tenths of a degree celcius.
8. The Roll Angle Flag is used optionally in one of two modes: either as a quality indicator for wind speed and direction based on the aircraft roll and pitch angles, RA and PA respectively (Mode 1), or, alternatively, to provide an indication of which range bin the aircraft roll angle value lies within.

In Mode 1, the Roll Angle Flag will take the value B, G, H, W or U, with the corresponding meaning provided in the table below.

In Mode 2, the Roll Angle Flag will take either the value H, W or U with the same meaning for Mode 1, or an integer value from 0 to 9.

The values W and U are used within an Enroute Weather Report only to indicate that the Wind Speed constitutes a Maximum Wind Report as per the criteria defined in Section 5.3.13.4.2.2.

	Roll Angle Flag Value
	Meaning
	Mode

	B
	|RA| ≥ 5˚ or (|RA| ≥ 3˚ and |PA| ≥ 3˚)
	1

	G
	|RA| < 5˚ or (|RA|< 3˚  and |PA| < 3˚)
	1

	H
	Roll angle unavailable or undefined
	1 and 2

	W
	Maximum wind event and RA and PA correspond to value G.
	1 and 2

	U
	Maximum wind event and RA and PA correspond to value B.
	1 and 2

	0
	0˚  ≤ |RA| < 1˚
	2

	1
	1˚  ≤ |RA| < 2˚
	2

	2
	2˚  ≤ |RA| < 3˚
	2

	3
	3˚  ≤ |RA| < 4˚
	2

	4
	4˚  ≤ |RA| < 5˚
	2

	5
	5˚  ≤ |RA| < 7˚
	2

	6
	7˚  ≤ |RA| < 10˚
	2

	7
	10˚  ≤ |RA| < 14˚
	2

	8
	14˚  ≤ |RA| < 20˚
	2

	9
	20˚ ≤ |RA|
	2


9. Water Vapor/Humidity is measured and reported either as mass mixing ratio or relative humidity, depending on the type of instrument or sensor employed.
The source of the parameter WV/Humidity is from an instrument which does not belong to the standard aircraft equipment, therefore, the parameter value (nnnnn) as well as the corresponding quality indicator (Q) cannot be obtained from any of the standard avionics data buses.

Reporting of WV/Humidity from the WVSS-II Instrument

In the case of the reporting of WV/Humidity from a spectrometric instrument providing measurement of water vapor mass mixing ratio and a quality parameter via an ARINC 429 interface, the aircraft communication unit should be able to read this serial data stream. Its specification should be provided in the supplier’s documentation, which can be subject to upgrades. Hence, the appropriately current version shall be taken for implementing the on-board software.

The parameters to be obtained from the ARINC 429 data stream are as follows: 

a. Octal label 303:  WVSS-II mass mixing ratio value

b. Octal label 270: WVSS-II Status Message(quality indicator)

The mass mixing ratio value is to be reported as nnnnn = n1n2n3n4n5 which implies a mass mixing ratio value of (n1n2n3n4) x 10(-3 - n5)kg/kg; e.g., if nnnnn = 12345, then the mass mixing ration is given by 1234 x 10(-3 - 5) = 1234 x 10-8kg/kg.
Reporting of WV/Humidity as Relative Humidity

In the case a humidity sensor is employed, the implementation in the ARINC 429 interface protocol will be provided by the instrument documents.

A WV/Humidity value reported as a relative humidity percentage value is reported in hundredths of percent and with Q = U, i.e. nnnnnU. For example, 05000U indicates that water vapor is reported as humidity with a value of 50.00%.

No report of WV/Humidity

In the case that no water vapor or humidity sensor is deployed and no report of WV/Humidity is made, the parameter will be reported as blanks or spaces with the quality character “9”, i.e., report nnnnnQ = <sp><sp><sp><sp><sp>9 (<sp> = space or blank character).

10. C is a code where:

If C = X, then the turbulence algorithm is not implemented and no data (characters) follow.
If C= Z, then no turbulence above threshold was detected and no data (characters) follow.
If C = Q, then an algorithm or data-related problem exists and no data (characters) follow.
If C = E, the 8 encoded characters representing the output from the Eddy Dissipation Rate (EDR) algorithm follow.

The 8-character value contains the following encoded information:

a. Tenths of seconds

b. Running minimum confidence

c. Running number of Bad samples

d. Algorithm version

e. EDR peak

f. EDR mean

g. Peak EDR confidence

h. Mean EDR confidence

i. Peak location

j. Number of Good EDRs

Details of the EDR algorithm and the encoding process will be provided ina future supplement to this standard.
11. When pressure-based observations are activated, insert spaces for Series #1 and Series #2 timer intervals in place of ss.

P = PALT (Pressure Altitude in ICAO Standard Atmosphere)

B = BALT (Barometric Altitude in QNH adjusted atmosphere)

If BALT is reported, conversion to the Pressure Altitude (PALT) scale will be necessary in ground processing using runway or area QNH at the time of the observation. This is essential before data can be used or exchanged. If both PALT and BALT are available, PALT is preferred.

Table 10 within Appendix G provides the preset target heights based on pressure level selection. An explanation of its derivation and use in accordance with the definition of the ICAO Standard Atmosphere is also provided.
12. The two parameters, True Airspeed and True Heading are grouped together under the Parameter Configuration grouping defined as TAS. This parameter group is optionally reportable (configurable by uplink) and reported when the Configuration Parameter has value 1 or 3 (see Section 4.3.17.1), otherwise it is not reported.

True Airspeed is to be reported in whole units of knots.
True Heading is to be reported in tenths of degrees (0.0 to 359.9)

13. The two parameters, De-icing and Aircraft Configuration are grouped together under the Parameter Configuration grouping defined as CNF. This parameter group is optionally reportable (configurable by uplink) and reported when the Configuration Parameter has value 2 or 3 (see Section 4.3.17.1).

De-icing will be reported as value 1 when the aircraft’s de-icing system is not activated, as value 2 when the aircraft’s de-icing system is activated and as 0 when the status of de-icing is not able to be determined.

The parameter, Aircraft Configuration, is assigned a value according to the configuration status of the aircraft as defined within the following table (see Section 4.3.17.1 Note 10):
	Value
	Meaning

	0
	configuration undefined / not reportable

	1
	clean configuration, gear retracted

	2
	first position of flaps extension, gear retracted

	3
	second position of flaps extension, gear retracted

	4
	third position of flaps extension, gear retracted

	5 to 7
	Reserved

	8
	only landing gear down and in place

	9
	first position of flaps extension  +  landing gear down and in place

	10
	second position of flaps extension  +  landing gear down and in place

	11
	third position of flaps extension  +  landing gear down and in place

	12 to 14
	Reserved

	15
	weight on wheels  =  True


14. Icing will be reported as value 1 when the aircraft icing sensor indicates no ice accretion, as value 2 when the sensor indicates ice accretion is occurring, and as value 0 when the status of icing is not able to be determined.

5.3.13.6 Meteorological Report, Version 6 – MFI or Label H2
[ISSUES]

1. Do we include the Status Report in the downlink formats? [Done]
2. Do we remove previous versions of the Met. Report or leave for Supplement 8 with a view to removing in the next Supp.?

3. Lat and Lon in the AOSFRS have resolution of minutes. This should be changed to seconds for consistency with the ARINC 620. [Done]
4. Is there a better way of referencing Table 5.3.13.6-1?
[/ISSUES]
Meteorological Report, Version 6 provides a more efficient, adaptable and extensible downlink format for the reporting of Aircraft Meteorological Data Relay (AMDAR) data from an aircraft platform using ACARS. In effect it supersedes versions 1 to 5 of the Meteorological Report. The format specification is consistent and to be used in conjunction with the World Meteorological Organization AMDAR Onboard Software Functional Requirements Specification (ASOFRS), [Reference]. 
The AOSFRS provides a comprehensive functional specification for the development of AMDAR onboard software applications for suitable avionics platforms. Such applications can then make automated near-real time weather reports using the Meteorological Report downlink format for ACARS.
The requirements for onboard configuration of the applications developed for weather reports are also described in detail in the AOSFRS, along with the means for modifying the configuration by uplink command, for which the formats are defined within section 4.3.18. 
Appendix G is not relevant to version 6 of the Meteorological Report and the AOSFRS should be referred to for the provision of information and requirements for onboard avionics applications development.

The Meteorological Report data content can optionally be compressed using a scheme which employs an extended character set for representation of numbers in base 40 rather than base 10. While this compression scheme, as defined in Appendix H, is consistent with the AOSFRS and is therefore applicable to version 6, it is recommended that the AOSFRS is referred to for a more detailed and complete description of its application to this format specifically.
The format of downlink messages for meteorological reports (that is, a series of meteorological “observations” reported within a single message block) is consistent, irrespective of flight phase, i.e. whether the aircraft is ascending, enroute or descending.

The AOSFRS, Chapter 3 describes in detail the requirements for data handling, calculation of derived parameter, reporting schemes, determination of flight phases, the observations to be reported during these flight phases and the calculation or derivation of observations parameters.

While, theoretically, any number of observations can be reported within the format structure defined below, the meteorological transmission requirements for timeliness, as defined in the AOSFRS should be complied with and will determine the size of message blocks.
Each meteorological report consists of at least the message headers (Tables 5.3.13.6-1 and 5.3.13.6-2) and 1 or more observations. Each observation consists of at least the Basic Observations Sequence (Table 5.3.13.6-3), which may be followed by 1 or more Optional Parameters (Table 5.3.13.6-5), which can be enabled or disabled by uplink command (see section 4.3.18).
A Configuration Status Report, which provides the current configuration of the onboard Meteorological Report application, can be requested by uplink command, for which the format specification is provided in section 5.3.65.

Meteorological Report, version 6 makes provision for routine reporting of the turbulence metric, Eddy Dissipation Rate (EDR) and, additionally, event-triggered reporting of EDR, as described in section 5.3.66. If the reporting of EDR is available to the Meteorological Report application (a separate application is required to generate the required 1-minute EDR data), then both its routine and event-triggered reporting can be controlled via the uplink command functionality described in 4.3.18.
5.3.13.6.2
Meteorological Report Downlink Format
The format of the Meteorological Report Messages is defined as follows.
Table 5.3.13.6-1 – Standard Message Header
	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header
	
	1


Notes:

1. See ARINC Specification 618.
Table 5.3.13.6-2 – Data Header
	Line Number
	Character Number
	# of Char
	Character Content
	Format
	Notes

	1
	1-3
	3
	Meteorological Report Version
	“A06”
	

	2
	1-26
	1 to 26
	Optional Parameter Indication
	# or A thru Z
	1

	3
	1-6
	6
	AMDAR Aircraft Identifier
	AANNNN
	2

	3
	7
	1
	Normal (N) or Compressed (C)
	N or C
	3

	3
	8
	1
	Time Based (0) or Pressure Based Scheme (1)
	0 or 1
	

	3
	9-12
	4
	Departure Airport
	AAAA
	4

	3
	13-16
	4
	Arrival Airport
	AAAA
	4


Notes:

1. # indicates no optional parameters follow the Basic Observations Sequence. See Table 5.3.13.6-3 for Optional Parameters.

2. The AMDAR Identifier is assigned by the requesting Meteorological Office and should take the form AANNNN, where AA indicates the country of the AMDAR Program and NNNN is the unique identifier of the aircraft. To comply with the requirement not to disclose airline proprietary information, the aircraft call-sign should not be utilized or revealed within this identifier.

3. Normal means the data are not compressed. Compressed means the data are encoded using the compression scheme described in AOSFRS, Appendix D.

4. Departure and Arrival airport are represented by their ICAO code. Reporting of these fields is optional but if available, strongly recommended.

5. Unused characters should be blank and left-pad the character Content.

Table 5.3.13.6-3 – Data Block, Basic Observation Sequence
	Character Number
	# of Char
	Content
	Format
	Notes or Reference

	1
	1
	Observation Type Indicator
	N
	1

	2-8
	7
	Latitude in seconds
	snnnnnn
	south is negative
e.g. 30 15’ 15’’ S

 = -108915

	9-15
	7
	Longitude in seconds
	snnnnnn
	west is negative
e.g. 120 20’ 50’’ W

=  433250

	16-22
	7
	Day/Time
	nnnnnnn
	2

	23-26
	4
	Altitude in tens of feet
	nnnn
	AOSFRS, Ch 3

	27-30
	4
	Static Air Temperature tenths of C
	snnn
	s = + or –

AOSFRS, Ch 3

	31-33
	3
	Wind direction in whole degrees
	nnn
	AOSFRS, Ch 3

	34-36
	3
	Wind Speed in knots
	nnn
	AOSFRS, Ch 3

	37
	1
	Roll Angle Flag
	n
	AOSFRS, 3.2.4.4


Notes:

1. Observation Type Indicator is defined as follows:
Table 5.3.13.6-4 – Observation Type Indicator
	Observation Type
	Observation Type Indicator

	Ascent Intial
	0

	Ascent
	1

	Ascent Routine
	2

	Enroute
	3

	Maximum Wind
	4

	Descent
	5

	Descent Routine
	6

	EDR Routine
	7

	Touch-down
	8


See AOSFRS, 3.3 for observation defintions and reporting requirements.

2. The Day/Time is provided as seconds into the month in UTC.
For example, 12:31:15pm on the 10th day of the month:

= (9*86400 +  12*3600 + 31*60 + 15) =  822675
3. Unused characters of Content should be blank and left-pad the character Content.

4. Missing, invalid or unavailable values should be padded with the solidii character (/).

Table 5.3.13.6-5 – Data Block, Optional Parameters
	Header Indicator
	# of char
	Content
	Format
	Notes or AOSFRS Reference

	n/a
	1 or 9
	Routine EDR
	c or cnnnnnnnn
	1
AOSFRS, 3.3.5

	A
	3
	DEVG
	nnn
	AOSFRS, 3.2.4.2

	B
	3
	True Airspeed
	nnn
	AOSFRS, 3.1

	C
	4
	True Heading in tenths of degrees
	nnnn
	AOSFRS, 3.1

	D
	
	GNSS altitude
	nnnn
	AOSFRS, 3.1

	E
	1
	Anti-ice
	n
	2

	F
	2
	Aircraft Configuration Indicator
	nn
	AOSFRS, 3.2.4.5

	G
	6
	Water Vapor
	nnnnnq
	AOSFRS, Appendix C.2

	H
	6
	Relative Humidity
	nnnnnq
	AOSFRS Appendix C.2

	I
	1
	Icing
	n
	3


Notes:

1. No header indicator is assigned to routine EDR. When a routine EDR is triggered, an extra observation is inserted in the message containing the basic observation sequence plus any defined optional parameters, amended with the routine EDR value. To identify the observation as a routine EDR observation the Observation Type Indicator is set as per Table 5.3.13.6-4. The EDR event-based messages are separate messages (see REFERENCE BELOW). For more information about EDR reporting algorithms see AOSFRS, C.1.2

2. Anti-ice shall be reported using the following logic:

1 = Anti-ice not activated

2 = Anti-ice active

/ = Anti-ice undetermined or invalid:

3. Icing will be reported as value 1 when the aircraft icing sensor indicates no ice accretion, as value 2 when the sensor indicates ice accretion is occurring, and as value 0 when the status of icing is not able to be determined.
4. Missing, invalid or unavailable fields should be padded with the solidii character (/).
5.3.65
Configuration Status Report for Meteorological Report Version 6 Application
The following specification of the Configuration Status Report downlink message format defines the content of a downlink message that provides the current configuration status of the onboard Meteorological Report application. The report is produced in response to the uplink command request that is defined in section 4.3.18.1.
The Configuration Status Report will have the following format.
Table 5.3.65-1 – Standard Message Header

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header
	
	1


Notes:

2. See ARINC Specification 618.
Table 5.3.65-2 – Configuration Status
	Number of Characters
	Data
	Description
	Content

	1
	A
	IMI
	

	1
	C
	IMI
	

	1
	S
	IMI
	

	2
	06


	Version number


	

	1
	0-7
	Report Activation flag
	0 = Reporting OFF

1 = Descent Phase ONLY Active

2 = En-route Phase ONLY Active

3 = En-route AND Descent Phases Active

4 = Ascent Phase ONLY Active

5 = Ascent AND Descent Phases Active

6 = Ascent AND En-route Phases Active

7 = ALL Flight Phases Active

	4
	H1H1H2H2
	Inhibit Reporting Between Selected Hours (00-23) UTC, every day.
	H1H1 = Start of Inhibit Period (00-23)
H2H2 = End of Inhibit Period (00-23)
0000 = Disabled

	1
And content of configuration table
	0 or 1 

And content of configuration table
	Activation of Reporting in Defined Geographical Boxes
	0 = Disabled, 1 = Enabled
Insert configuration status from Table 4.3.18.2-1


	1 

And content of configuration table
	0 or 1 

And content of configuration table
	Activation of Airport Reporting Selection
	0 = Disabled, 1 = Enabled
Insert configuration status from Table 4.3.18.3-1



	Content of configuration table
	Content of configuration table
	Ascent Configuration
	Insert configuration status from Table 4.3.18.5-1.



	Content of configuration table
	Content of configuration table
	Routine Observations Configuration 
	Insert configuration status from Table 4.3.18.4-1.



	Content of configuration table
	Content of configuration table
	Descent Configuration
	Insert configuration status from Table 4.3.18.6-1.

	1
	0, or 1
	Routine EDR Reporting

See Note 10.
	0 = Disabled

1 = Enabled

	1
	0, or 1
	EDR Event Reporting

See Note 11.
	0 = Disabled

1 = Enabled

	1
And Optional Parameter Indication in Table 5.3.13.6-2
	0 or 1
And Optional Parameter Indication in Table 5.3.13.6-2
	Optional Parameter Configuration

See Note 9.
	0 = Disabled

1 = Enabled

	1
	/
	Delimiter
	End of Table 5.3.65-2 (this table) Configuration Status


5.3.66
Turbulence EDR Event-triggered Downlink Messaging
This section makes provision for automated, event-triggered reporting of the turbulence metric, Eddy Dissipation Rate (EDR).  The reporting events are based on and triggered by the peak and mean EDR values. The downlink information includes required meteorological data.

The format specification is consistent and to be used in conjunction with the World Meteorological Organization AMDAR Onboard Software Functional Requirements Specification (ASOFRS), [Reference].
For a detailed description of associated algorithmic logic see AOSFRS, C.1.2.2. The format for the EDR event-triggered messages is described below.
Turbulence EDR event-triggered reporting can be applied in conjunction with the Meteorological Report, version 6 as described in section 5.3.13.6, which makes provision for reporting of Routine EDR. If the reporting of EDR is available to the Meteorological Report application (a separate application is required to generate the 1-minute EDR data), then its activation and deactivation can be controlled via the uplink command functionality described in 4.3.18.
The format of the EDR Event-triggered downlink messaging is defined as follows.

Table 5.3.65-1 – Standard Message Header

	Character Number
	# of Char
	Character Content
	Format
	Notes

	1-10
	10
	Standard Message Header
	
	1


Table 5.3.65-2: EDR event message header 
	Line number
	Character number
	# of char
	Content
	Format
	Notes

	1
	1-3
	3
	EDR Event Message Version
	“EDR01”
	

	2
	1-2
	2
	EDR Event Type Indication
	AA
	1

	2
	3
	0 or 1
	Follow Up Report
	A
	2

	3
	1-7
	8
	AMDAR Aircraft Identifier
	AANNNN
	3

	3
	8
	1
	Normal (N) or Compressed (C)
	N or C
	4

	3
	9
	1
	time based (0) or pressure based scheme (1)
	0 or 1
	

	3
	10-13
	4
	Departure Airport
	AAAA
	5

	3
	14-17
	4
	Arrival Airport
	AAAA
	5


Notes:

1. T1 for type 1, T2 for type 2, T3 for type 3. See AOSFRS, C.1.2.
2. ‘F’ if the report is a follow-up report

3. The AMDAR Identifier is assigned by the requesting Meteorological Office and should take the form AANNNN, where AA indicates the country of the AMDAR Program and NNNN is the unique identifier of the aircraft. To comply with the requirement not to disclose airline proprietary information, the aircraft call-sign should not be utilized or revealed within this identifier.
4. Normal means the data are not compressed. Compressed means the data are encoded using the compression scheme described in AOSFRS, Appendix D.
5. Departure and Arrival airport are represented by their ICAO code. Reporting of these fields is optional but if available, strongly recommended.
Table 5.3.65-2: EDR Observation format

	Character Number
	# of Char
	Content
	Format
	Note or Reference

	1
	1
	Observation Type Indicator
	N
	1

	2-8
	7
	Latitude in seconds
	snnnnnn
	s = + or -

south is negative
e.g. 30 15’ 15’’ S

 = -108915

	9-15
	7
	Longitude in seconds
	snnnnnn
	s = + or -

west is negative
e.g. 120 20’ 50’’ W

=  433250

	16-22
	7
	Day/Time
	nnnnnnn
	2

	23-26
	4
	Altitude in tens of feet
	nnnn
	AOSFRS, Ch 3

	27-30
	4
	Static Air Temperature tenths of C
	snnn
	s = + or –

AOSFRS, Ch 3

	31-33
	3
	Wind direction in whole degrees
	nnn
	AOSFRS, Ch 3

	34-36
	3
	Wind Speed in knots
	nnn
	AOSFRS, Ch 3

	37
	1
	Roll Angle Flag
	n
	AOSFRS, 3.2.4.4

	38-46
	9
	EDR 
	cnnnnnnnn
	AOSFRS, C.1.2


Notes:

1. Observation Type Indicator is as defined in Table 5.3.13.6-4

2. The Day/Time is provided as seconds into the month in UTC.

For example, 12:31:15pm on the 10th day of the month:

= (9*86400 +  12*3600 + 31*60 + 15) =  822675
3. Unused characters of Content should be blank and left-pad the character Content.

4. Content for missing, invalid or unavailable values should be padded with the solidii character (/).
APPENDIX A UPLINK CONTROL PROGRAMMING NOTES FOR VERSION 4 ONBOARD 
SOFTWARE

G-1
Introduction

Version 4 of the ARINC Specification 620 Meteorological Report specification defines the protocols to be used to automatically collect and report meteorological observations on board appropriately equipped aircraft using the Aircraft Communications and Reporting System (ACARS).This version enhances previous versions by defining a number of onboard functions to control where and when observations are taken in order to meet operational requirements of all data users.New functions include the ability to optimize collection of data and to be able to target or inhibit the collection of observations only in specific areas or at defined airports.These control functions are used to provide more efficient and effective national and regional data collection programs.

Version 4 differs from previous versions in several important respects:

· Profile (ascent and/or descent) reports may be selected by pressure interval instead of time interval.

· Geographical areas for enabling and/or inhibiting reports may be selected.

· Specific airports may be selected to enable ascents and/or descents to be reported and/or specific airports may be selected to inhibit ascent and/or descent reports.

· Reporting can be inhibited during a pre-set interval in each 24hr (UTC) period.

· Maximum wind reporting can be enabled during the enroute reporting phase.

The options in previous versions for modifying reporting parameters are retained.
G-2
Options

In order to obtain maximum flexibility in the use of the various options, default values of relevant control variables are stored onboard as part of the basic software.These values can only be changed by reprogramming the software.The default values are used to populate look-up tables and are stored in volatile memory following a complete system reset and/or initialization.The initial set of default variables if left unchanged automatically enable the AMDAR system to run a basic program almost identical in format to Version 2 of the Downlink Meteorological Report.Any variables can be modified by uplink command and additional variables can be uplinked to expand the functionality of each table as required.Any changes are retained in volatile memory until the next system reset and/or initialization whereupon the default values are reinstalled.The data table contents are given as follows:

Table G-1 – Basic Configuration

	Element Number
	Default Value
	Description
	Possible

Value(s)
	Link to

Table(s)
	Remarks

	1
	1
	Enable AMDAR
	0
	
	0 = disable, 1 = enable

	
	
	
	1
	
	

	2
	0
	Inhibit reporting in selected time interval.
	0
	
	0 = disable (report through 24hrs every day),

1 = enable

	
	
	
	1
	9
	

	3
	0
	Report in designated region
	0
	
	0 = disable, 1 = enable

	
	
	
	1
	2
	

	4
	0
	Airport selection
	0
	
	0 = disable, 1 = enable



	
	
	
	1
	3
	

	5
	1
	Ascent selection
	0
	6, 4
	0 = disable, 1= enable

	
	
	
	1
	5, 3
	

	6
	1
	Enroute selection
	0
	
	0 = disable, 1 = enable

	
	
	
	1
	4, 3
	

	7
	1
	Descent selection
	0
	8, 4
	0 = disable, 1 = enable

	
	
	
	1
	7, 3
	


The above table shows defaults and possible values for the basic configuration.It is used as follows:

· Element 1 enables AMDAR.If set to 0 by uplink command AMDAR is disabled.

· Element 2 if set to 1 allows an interval stored in Table G-9 to be used to inhibit AMDAR reporting in every 24 hour period.Default is 0.

· Element 3 if set to 1 points to Table 2 where reporting and/or non-reporting regions (defined by latitude/longitude boxes) are stored.Default is 0 meaning report globally.

· Element 4 if set to 1 points to Table G-3 where airports selected or inhibited for profile (ascent/descent) reporting are stored.Default is 0 meaning report all ascents/descents (wherever AMDAR is enabled).

· Element 5 if set to 0 means inhibit all ascent reports and points to Tables G-6 and 4.Default is 1 meaning report at all airports in selected regions as determined by Elements 3 and 4 and points to Tables 5 and 3.

· Element 6 if set to 0 means inhibit Enroute reporting.Default is 1 meaning enable Enroute reporting and points to Table 4.

· Element 7 if set to 0 means inhibit all descent reports and points to Tables 8 and 4.Default is 1 meaning report at all airports in selected regions as determined by Elements 3 and 4 and points to Tables G-7 and G-3.

Table G-2 – Report in Designated Region

	Element

Number
	Default value
	Description
	Possible Values
	Link to

Table(s)
	Remarks

	1
	00
	Number (n) of boxes following
	00-16
	3

(n = 00)
	Up to 16 boxes

	2 to (n+1),

omitted if n=0


	L1L1 A1L2L2A2

L3 L3L3 B1L4L4 L4B2
	Report in Lat/ Long box
	90N-90S,

180W-180E


	3
	Lat in degrees north (A = N) or south (A = S)

Lon in degrees east (B = E) or west (B = W)

Convention is L1L1 to L2L2 (N -S) and L3L3L3 to L4L4L4 (W-E). 



	(n+2)
	00
	Number (nn) of boxes following
	00-16
	
	Up to 16 boxes

	(n+3) –

(n + 2 + nn),

omitted if nn=0
	L1L1 A1L2L2A2

L3 L3L3 B1L4L4 L4B2
	Inhibit reporting in Lat/ Long box
	As above
	
	Inhibit has priority over enable


Table G-2 stores up to 16 geographical boxes in which AMDAR is enabled, meaning all ascent and descent profiles and enroute data are reported unless modified by subsequent commands, and up to 16 boxes in which reporting is inhibited.Following a complete system reset and/or initialization, n and nn are set to 00 and the table contains 2 elements only.The elements are used as follows:

· Element 1 indicates the number (n) of reporting boxes following.If n= 00, global reporting is enabled.A link to Table 3 checks if specific airports are designated for profile reporting.

· Elements 2 – (n+1) define the geographical areas for reporting. 

· Element (n+2) indicates the number (nn) of boxes following in which all reporting is to be inhibited.Specified boxes have priority over reporting boxes.Thus if Element 1 is 00 and Element 2 is 01 all regions except the one following are designated reporting regions.

· Elements (n+3) to (n+2+nn) define the inhibit regions

· The minimum number of elements stored (i.e., following a complete system reset and/or initialization) is 2 (00,00).

Table G-3 – Airport Selection

	Element

Number
	Default

Value
	Description
	Possible Values
	Link to Table(s)
	Remarks

	1
	00
	Number (n) of airfields following
	00-20
	
	Up to 20 airfields may be selected for ascent reporting

	2  to  (n+1), omitted if n = 00
	
	Airfieldselected for ascent
	4 character airfield code
	
	

	n+2
	00
	Number (nn) of airfields following 
	00-20
	
	Up to 20 airfields may be selected for descent reporting

	(n+3) to (n+2+nn), omitted if nn = 00
	
	Airfield selected for descent
	4 character airfield code
	
	

	(n+nn +3)
	00
	Number (N) of airfields following
	00-20
	
	Up to 20 airfields may be inhibited for reporting ascents

	(n+nn+4) to (n+nn+3+N), omitted if N= 00
	
	Airfieldinhibited for ascent
	4 character airfield code
	
	

	(n+nn+N+4)
	00
	Number (NN) of airfields following
	00-20
	
	Up to 20 airfields may be inhibited for reporting descents

	(n+nn+N+5) to (n+nn+N+4+NN), omitted if NN= 00
	
	Airfield inhibited for descent
	4 character airfield code
	
	

	(n+nn+N+NN+5)
	0
	Routine observations:

enabled = (1), 

disabled = (0) 
	0-1
	4

(if enabled)
	1 = enable routine observations during ascent and descent for above selected (inhibited) airfields.

Routine observations are observations made at set intervals as defined in Table 4.

0 = no routine observations to be made at any above selected airfields.


Table G-3 stores airfield address codes for either selecting or inhibiting profile (ascent/descent) reporting. Following a complete system reset and/or initialization n, nn, N and NN are set to 00 and the table contains 5 elements only.The elements are used as follows:

· Element 1 indicates the number (n) following of airports designated for ascent reporting in any region where AMDAR is enabled for reporting.The default value 00 means this function is to be ignored and all ascents in reporting areas shall be reported unless disabled in the basic configuration table (Table 1, Element 5).

· Elements 2 to (n+1) give the 4-character ICAO airfield code for airfields designated for ascent reporting by uplink command. If n = 00 the elements are omitted.

· Element (n+2) gives the number (nn) following of airports designated for descent reporting. The default value 00 means this function is to be ignored and all descents in reporting areas shall be reported unless disabled in the basic configuration table (Table G-1, Element 7).

· Elements (n+3) to (n+2+nn) give the 4-character airfield code for airfields designated for descent reporting by uplink command. If n = 00 the elements are omitted.

· Element (n+nn+3) gives the number (N) following of airports inhibited in reporting regions from ascent reporting. The default value 00 means no airports inhibited.

· Elements (n+nn+4) to (n+nn+3+N) give the 4-character airfield code for airfields designated for inhibiting ascent reporting by uplink command. If 
N = 00 the elements are omitted.

· Element (n+nn+N+4) gives the number (NN) following of airports inhibited in reporting regions from descent reporting. The default value 00 means no airports inhibited.

· Elements (n+nn+N+5) to (n+nn+N+4+NN) give the 4-character airfield code for airfields designated for inhibiting descent reporting by uplink command. If NN = 00 the elements are omitted.

· Element (n+nn+N+NN+5) can be set to allow routine reporting during ascents and descents (as appropriate) even if airports are inhibited from reporting profiles. Routine reports are observations taken at fixed enroute intervals regardless of flight phase.The default value 0 means no routine reports are to be made during the profile phase for any selected airfield.If set to 1 reports are required at the interval set in Table G-4.

· The minimum no of elements stored (following a complete system reset and/or initialization) is 5.

Table G-4 – Routine-Enroute Observing Interval and Maximum Wind Reporting

	Element

Number
	Default value
	Description
	Possible Values
	Link to

Table(s)
	Remarks

	1
	07
	Routine-level flight observing interval (min)
	01-60
	1,3,4,6,8
	Used if enroute or routine reporting enabled

	2
	1
	Maximum wind reporting:

enabled = (1), 

disabled = (0) 
	0-1
	1
	Applicable to enroute reporting.


Table G-4 gives the routine-enroute observing interval and allows maximum wind to be reported during the enroute observing phase.The default value for Element 1 is 07 meaning that reports (observations) are required at 7 minute intervals in the enroute flight phase if enabled (Table 1, Element 6) or if required, during pauses in ascent and/or descent flight phases for periods of level flight (Table G-5, Element 8).Also, the selected value may be required in ascent and/or descent phase if profile reporting is disabled (Table 1, Elements 5 and 7; Table 3, last element; Table G-6; Table G-8).The default value for Element 2 is 1 indicating that maximum wind reporting is required.If set to 1 maximum wind identification and reporting is enabled during the enroute phase.

Table G-5 – Ascent Profile Options
	Element

Number
	Default Value
	Description
	Possible Values
	Link to

Table(s)
	Remarks

	1
	1
	Pressure level (0) or Time interval (1) selection
	0-1
	1
	Designates ascent profile intervals as time or pressure intervals.

	2
	06
	Series 1 time intervals(s)
	03-20
	
	See downlink message format

	3
	090
	Series 1 duration(s)
	030-200
	
	

	4
	20
	Series 2 intervals(s)
	20-60
	
	

	5
	051
	Total duration 

(sx10)
	051-111
	
	Series 1 + Series 2 or total duration of climb

	6
	200
	Top of climb 

(ftx100)
	150-250
	
	

	7
	2
	Pressure target list selected
	1-2
	
	See Table 10, List 1 and 2

	8
	1
	Level flight reporting: 

enable = (1), 

disable = (0) 
	0-1
	4
	Enables level flight reports during pauses in ascent


This table designates the ascent profile parameters either for time interval or pressure interval selection.If ascent reporting is enabled in any region (Table G-1, Elements 1, 3, 4 and 5; Table G-3) this Table is used as follows:

· Element 1 determines if time or pressure intervals are to be used.The default 1 indicates time interval selection as detailed in the following Elements 2-5.

· If set to 0, pressure intervals are to be used determined according to pre-set pressure heights stored in Table G-10 and to the flag set in Element 7. 

· Element 2 gives the time interval for the first ascent (series 1) phase of flight after the initial sample (observation) is taken at take-off.The default interval is 6 seconds in an allowed range of 3-20 seconds.

· Series 1 observations continue until the duration set by Element 3 is reached. The default value is 90 seconds (090) in a range of 30-200 seconds.

· Element 4 gives the time interval for observations in the second ascent phase (series 2).The default value is 20 seconds in a range of 20-60 seconds.

· Element 5 gives the total duration of Ascent series1 and series 2 sampling, after which AMDAR goes into the enroute flight phase.The default value is 510 seconds in a range of 510 to 1,110 seconds.

· Element 6 gives the top of climb as a pressure altitude.The default value is 200 (20,000 ft) in a range of 150-250.The enroute phase shall commence when the aircraft first reaches the limit set by element 5 (time) or the limit set by Element 6 (pressure) irrespective of the method of profile interval in use.

· Element 7 points to one of two pressure-altitude target lists contained in a stored table (Table G-10).The default value is 2 meaning that Table G-10; List 2 shall be used for pressure interval selection. List 2 contains target heights designed for 10hPa interval and 50hPa interval selection and is used as follows: After the initial observation is made at take-off, 10 measurement samples are taken at 10hPa intervals, starting at the first target height after the pressure altitude at take-off.For example if the take-off pressure altitude is 100 ft the first sample will be taken at height 11 (364 ft) and the last 10hPa sample will be taken at height 29 (2,994 ft).Thereafter samples shall continue at 50hPa intervals until top of climb (element 6) is exceeded or total duration (Element 5) is exceeded.In the example, if top of climb is set to 200 (20,000 ft) samples will be taken at height 31 (3,243 ft), 41(4,781 ft), 51 
(6,394 ft) 81 (20,812 ft) assuming the total duration is not exceeded. (Note. If an aircraft does not reach the top of climb altitude the total duration set (Element 5) will ensure reaching the enroute flight phase unless the total flight duration is less than this pre-set duration.In this case ascent observation samples will cease at the last 50hPa interval target level reached and, if enabled, descent sampling will commence when the aircraft descends through target altitudes at or below the target set for initiating the descent phase (Table G-7).

· For pressure based sampling, Element 8 enables the selection of timed reporting in level flight during pauses in the ascent phase and points to Element 1 of Table G-4 for the routine observations interval.This function is disabled if ascent is not selected in Table G-1 Element 5.In the event that the top of climb is not reached, this element automatically enables detection of the enroute phase.These samples are transmitted as part of the ascent report even though pressure altitude may not be changing during the pause in ascent.

Table G-6 – Enable Routine Observations During Ascent

	Element

Number
	Default Value
	Description
	Possible Values
	Link to

Table(s)
	Remarks

	1
	1
	Routine observations enabled = (1), 

disabled = (0)
	0-1
	Table 1
	Enables or disables routine observations when ascent profiling is disabled.


This Table is used only if ascents are disabled in Table G-1 (Element 5).If set to the default value, routine observing intervals (Table 4) will be used during ascent instead of detailed profile interval as given in Table G-5.

Table G-7 – Descent Profile Options

	Element

Number
	Default Value
	Description
	Possible Values
	Link To

Table(s)
	Remarks

	1
	1
	Pressure interval (0)/time interval (1) selection
	0-1
	1
	Designates descent profile sampling at time or pressure intervals.

	2
	040
	Descent intervals
	020-300
	
	

	3
	200
	Top of descent(PALT) (ft x 100)
	150-250
	
	

	4
	2
	Pressure target list selected 
	1-2
	
	See Table 10, List 1 and 2.

	5
	1
	Level flight sampling:

enable = (1), disable = (0) 
	0-1
	4
	Enables or disables timed level flight reports during pauses in descent


This table designates the descent profile parameters either for time interval or pressure interval selection.If descent reporting is enabled in any region (Table G-1, Elements 1, 3, 4 and 7; Table 3), the Table is used as follows:

· Element 1 determines if time or pressure intervals are too be used.The default 1 indicates time interval selection as determined by Element 2.If set to 0, pressure intervals are to be used determined according to pre-set pressure heights stored in Table 10 and to the flag set in Element 4.
· Element 2 sets the descent time interval.The default value is 40 seconds in a range of 20-300 seconds.
· Element 3 sets the top of descent. The default value is 200 (20,000ft) in a range of 150-250 (15,000-25,000ft).Whichever interval (pressure or time) is designated for descent profiling the descent flight phase will start on passing though this pre-set value.In the event that the enroute altitude is already lower than top of descent, the descent phase shall commence on descending through two consecutive 25hPa target altitudes taken from Table 10, List 1.For example, if cruise level is 24,000ft and top of descent is set to 25,000ft, descent sampling shall commence at target level 82 (22,160ft).
· Element 4 points to one of two pressure-altitude target lists contained in a stored table (Table 10).The default value is 2 meaning that Table G-10; List 2 shall be used for pressure interval selection. List 2 contains target heights designed for 10hPa interval and 50hPa interval selection.List 1 contains target heights designed for higher density profiles with 5hPa interval and 25hPa interval selection 
· Table 10 is used as follows:
· For pressure based sampling, if Element 3 (top of descent) is lower than the cruise (enroute reporting phase) altitude, descent phase sampling shall commence when the aircraft descends through the first 50hPa or 25hPa (as appropriate) target height encountered. For example if Element 3 is set to 20,000ft, and Element 4 points to Table 10, List 2, descent sampling starts at height 79 (18,289ft).Sampling continues at 50hPa target intervals until the 700hPa level is reached.All samples from the top of descent to 700hPa including the 700hPa sample are transmitted in one report.On passing through 700hPa (target height 71, samples are taken at 10hPa intervals and stored until touchdown.On touchdown, the most recent 10 samples at 10hPa intervals above touchdown altitude are retained.Above this 100hPa layer, samples at integer multiples of 50hPa are taken from the stored 10hPa samples and transmitted with the most recent 10hPa samples in one report.All remaining intermediate 10hPa samples are discarded.The profile thus contains 50hPa samples from 750hPa to 100hPa above touchdown altitude followed by 10, 10hPa samples for the lowest portion of the profile. If element 4 had pointed to List 1, descent sampling would have started at target height 80 and continued at 25hPa intervals until and including 700hPa.These samples would be transmitted in one report.On passing through 700hPa (target height 71) additional samples would then have been taken at 5hPa intervals (target heights 70,69,68,67…) until touchdown. The 20 most recent 5hPa samples are retained.Above this 100hPa layer, samples at integer multiples of 25hPa are taken from the stored 10hPa samples and transmitted with the most recent 10hPa samples in one report.All remaining intermediate 10hPa samples are discarded.The profile thus contains 25hPa samples from 750hPa to 100hPa above touchdown altitude followed by 20, 5hPa samples for the lowest portion of the profile.
· In the event that the enroute altitude is already lower than top of descent, the descent phase shall commence on descending through two consecutive 25hPa target altitudes taken from Table 10, List 1.The first sample shall be taken at the first target height encountered i.e., the second of the two trigger levels if List 1 is used and the first available trigger at or immediately following the second 25hPa value if List 2 is used (as defined by Element 4).For example, if cruise level is 24,000ft and top of descent is set to 25,000 ft, Element 4 set to 2, descent sampling shall commence at target level 41 
(20,812). In this case the trigger levels are 23,574ft and 22,160ft. and 20,812 is the first available list 2 trigger following the decision that descent is under way.
· For pressure based sampling, Element 5 enables the selection of timed reporting in level flight during pauses in the descent phase and points to Element 1 of Table G-4 for the interval of routine sampling.This function is disabled if descent is not selected in Table G-1 Element 7.These samples are transmitted as part of the descent report.

Table G-8 – Enable Routine Observations During Descent

	Element

Number
	Default Value
	Description
	Possible Values
	Link To

Table(S)
	Remarks

	1
	1
	Routine observations: enabled = (1), disabled = (0)
	0-1
	Table 1
	Routine observations are enabled when descent profiling is disabled.


This Table is used only if descents are disabled in Table G-1 (Element 7).If set to the default value, routine observing intervals (Table G-4) will be used during descent instead of detailed profile interval as specified in Table G-7.

Table G-9 – Inhibit Reporting in Selected Time Interval
	Element

Number
	Default Value
	Description
	Possible Values
	Link To

Table(S)
	Remarks

	1
	0000
	Disable observations between selected hours (00-23) UTC, every day 
	00-23,00-23
	Table 1
	First two chars = start of inhibit period

Second two chars = end of inhibit period


This table allows AMDAR to be disabled for one selected period each 24 hrs.The Default value 0000 means report through 24 hrs. When enabled, the times set are interpreted as first two characters give start of inhibit period, second two characters give end of inhibit period.Thus 0918 means inhibit from 0900UTC to 1800UTC. 2304 means inhibit at 2300UTC through 0000 to 0400UTC.

Table G-10 – Preset Target Heights based on Pressure Level Selection
This table is not uplinked but stored in the on-board AMDAR program
	Pressure (hPa)
	Height (ft)
	List 1
	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

	350
	26631
	85
	43
	85

	325
	28294
	86
	
	86

	300
	30065
	87
	44
	87

	275
	31959
	88
	
	88

	250
	33999
	89
	45
	89

	225
	36211
	90
	
	90


Notes:

38. For pressure-based observations during ascent and descent phases of flight, sampling takes place at multiples of 10 or 50hPa if List2 is selected and at multiples of 5 and 25hPa if List1 is selected. However, the initial observation following the Off event and the predefined tops of ascent and descent are defined in thousands of feet.

The following four equations are used in the process to calculate pressure (P(hPa)) from pressure altitude (PALT) and pressure altitude from pressure if Table 10 is not used to determine pressure target heights.
Four equations are necessary, as the ICAO Standard Atmosphere defines different temperature lapse rates for the troposphere and the stratosphere. The tropopause is defined to occur at 11,000 m above ICAO MSL (corresponding to an altitude of 36,089 feet and pressure of 226.32hPa) and the point at which the temperature lapse rate changes from 0.0065Km-1 to 0.0Km-1.

For calculations at or below 36,089ft or 226.32hPa, use equations1 and2 to calculate pressure P(hPa) and PALT(ft) respectively:
P (hPa) = 1013.25  x  (1 – 10-6 x 6.8756 x PALT (ft)) 5.2559
(1)

PALT (ft) = 145442 x (1 - (P(hPa) / 1013.25)0.19026)
(2)

For calculations above the tropopause at pressure lower than 226.32hPa (i.e., above 11,000m or 36,089ft), use equations 3 and 4:

P (hPa) = 226.32 x EXP(-4.80635 x 10-5 x (PALT(ft) – 36089))
(3)
PALT (ft) = - ln (P(hPa) / 226.32) x 20,806 + 36,089

(4)
APPENDIX B Meteorological report compression

H-1
Introduction

The following proposal for the Meteorological Report downlink compressed format is intended to increase efficiency and reduce message congestion by sending fewer characters (and AIRCOM data blocks) for each Meteorological Report. Some aspects of this proposal may need further reviewing in light of formal decisions to be taken on the format of the Downlink Meteorological Report.

Two simple coding techniques have been applied to the standard Meteorological Report, Version 4:

The first technique codes all numerical values using all available printable characters (i.e., a range of –20 to +19 can be mapped onto 40 printable characters). For this purpose the limited Teledyne character set has been used which it is understood has only 44 characters available.

The second technique reduces the magnitude of some of the numerical values by coding them as delta changes from their previous value.  This method provides a saving because many of the quantities are physical values that vary slowly with time.

H-2
Assumptions

It is desirable that each observation be kept to a fixed length format where each field occupies the same character positions in every record of the same type.  However, due to the way turbulence is proposed to be reported, this is not possible.

There are 44 printable characters available in the communication character (Teledyne limitation). 

H-3
Compression Method

The following tables summarize the effect of the compression method when applied to Meteorological Report, Version 4.  

Only 40 of the available characters will be used.  The CR and LF will not be used to represent data and the space character <sp> will be reserved to:

· Indicate that an error has occurred during the integer to character string conversion process.

· Show that a value is unavailable or out of range.

· The / character is reserved to signify a change from Ascent series#1 to Ascent series #2.

The ARINC 620 Type of Met Format character will be used to identify a compressed Meteorological Report. Unique characters will be used to identify samples selected by time interval or by pressure level for each individual flight phase (ascent, enroute or descent message).

H-4
Tables – for compression of meteorological report version 4
The following tables provide a description of the element to be encoded with units and resolution as appropriate, the type of character used in the code (alpha character, absolute value or change in value (delta)), the range of absolute values permissible, and the number of compressed characters required.

The first sample: For each report the first sample will contain every field, coded as absolute values mapped directly to the 40 usable characters. A single character can therefore represent any value in the range –20 to +19. Two characters can represent any integer between –800 to +799, and so on, the numbers increasing as 40n where n is the number of characters. All numerical values are reduced to a quantity of a single unit – e.g., longitude is reduced to a signed number representing tenths of minutes north and east of the meridian. 

Subsequent samples: All subsequent observation records are coded as a mixture of absolute values and delta changes (coded as incremental changes from the previous corresponding observation). If any of the delta values exceeds the allowed range then the observation is terminated with a space, carriage return (CR) and line feed (LF) characters and the meteorological report transmitted. A new report is then started where the next observation is coded in absolute values. In this way the exception cases are naturally dealt with. It is anticipated that the exception overheads should be very small under normal circumstances.

CRLF characters are needed at least every 69 characters due to an ARINC/SITA restriction. The use of these characters is specified in the message format description below. The Committee is invited to determine if this situation is still valid.

Ascent Meteorological Report – CompressedFormat

	Ascent Header Block


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Standard message header
	Character code
	N/A
	10

	Version number
	Absolute value
	0 to +20
	1

	Type of message format
	Character code
	N/A
	1

	Date message assembled (day)
	Absolute value
	0 to +31
	2

	Time message assembled (in minutes)
	Absolute value
	0 to +1439 
	3

	Departure station
	Character code
	N/A
	4

	Destination station
	Character code
	N/A
	4

	Total number of characters
	
	
	25


	Ascent Initial Report


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Absolute value
	-54,000 to +54,000
	4

	Longitude (in tenths of minutes)
	Absolute value
	-107,999 to +108,000
	4

	Date of observation
	Absolute value
	0 to +31
	2

	Time of observation (minutes)
	Absolute value
	0 to +1439 
	3

	Series 1 time interval (seconds)
	Absolute value
	+3 to +20 
	1

	Series 2 time interval (seconds)
	Absolute value
	+20 to +60 
	2

	Pressure altitude (tens of feet)
	Absolute value
	-99 to +799 
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799 
	2

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Total number of characters
	
	
	24


	Ascent Series #1 – FirstSample


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Absolute value
	-54,000 to +54,000
	4

	Longitude (in tenths of minutes)
	Absolute value
	-107,999 to +108,000
	4

	Pressure Altitude
	Absolute value
	-99 to +799
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360 
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Total number of characters
	
	
	21


	Ascent Series #1 – SubsequentSamples


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Longitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Pressure Altitude
	Delta
	-800 to +799
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360 
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Total number of characters
	
	
	19


	Ascent Series #2 – FirstSample


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Absolute value
	-54,000 to +54,000
	4

	Longitude (in tenths of minutes)
	Absolute value
	-107,999 to +108,000
	4

	Time of observation (minutes)
	Absolute value
	0 to +1,439
	3

	Pressure altitude (tens of feet)
	Absolute value
	-99 to +5,000 
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360 
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Total number of characters
	
	
	25


	Ascent Series #2 – SubsequentSamples


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Longitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Time of observation (minutes)
	Delta
	0 to +800 
	2

	Pressure altitude (tens of feet)
	Delta
	-800 to +799
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Total number of characters
	
	
	21


Enroute Meteorological Report – CompressedFormat

	Enroute Header Block


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Standard message header
	Character code
	N/A
	10

	Version number
	Absolute value
	0 to +20
	1

	Type of message format
	Character code
	N/A
	1

	Date message assembled (day)
	Absolute value
	0 to +31
	2

	Departure station
	Character code
	N/A
	4

	Destination station
	Character code
	N/A
	4

	Total number of characters
	
	
	22


	Enroute – First Sample


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Absolute value
	-54,000 to +54,000
	4

	Longitude (in tenths of minutes)
	Absolute value
	-107,999 to +108,000
	4

	Time of observation (minutes)
	Absolute value
	0 to +1,439
	3

	Pressure altitude (tens of feet)
	Absolute value
	-99 to +5,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	2

	Wind speed (knots)
	Absolute value
	0 to +799
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Turbulence code (ZZ, QQ, integers nn)
	Character or absolute value
	N/A or 00 to +99
	2

	Turbulence data (variable multiples of 4 characters)
	Character
	0000 to +FFFF
	4nn

	Total number of characters
	
	
	27+4nn


	Enroute – SubsequentSamples


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Longitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Time of observation (minutes)
	Delta
	0 to +799 
	2

	Pressure Altitude (tens of feet)
	Delta
	-800 to +799 
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	2

	Wind speed (knots)
	Absolute value
	0 to +799
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Absolute value
	N/A
	1

	Turbulence code (ZZ, QQ, integers nn)
	Character or absolute value
	N/A or 00 to +99
	2

	Turbulence data (variable multiples of 4 characters)
	Character
	0000 to +FFFF
	4nn

	Total number of characters
	
	
	23+4nn


Descent Meteorological Report – CompressedFormat

	Descent Header Block


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Standard Message Header
	Character code
	N/A
	10

	Version Number
	Absolute value
	0 to +20
	1

	Type of Message Format
	Character code
	N/A
	1

	Date Message Assembled (Day)
	Absolute value
	0 to +31
	2

	Departure station
	Character code
	N/A
	4

	Destination station
	Character code
	N/A
	4

	Total number of characters
	
	
	22


	Descent – First Sample


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Absolute value
	-54,000 to +54,000
	4

	Longitude (in tenths of minutes)
	Absolute value
	-107,999 to +108,000
	4

	Time of observation (minutes)
	Absolute value
	0 to +1439
	3

	Pressure altitude (tens of feet)
	Absolute value
	0 to +5,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	2

	Wind speed (knots)
	Absolute value
	0 to +799
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Turbulence code (ZZ, QQ, integers nn)
	Character or absolute value
	N/A or 00 to +99
	2

	Turbulence data (variable multiples of 4 characters)
	Character
	0000 to +FFFF
	4nn

	Total number of characters
	
	
	27+4nn


	Descent – Subsequent Samples


	Description
	Type
	Absolute Range
	Number of Encoded Characters

	Latitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Longitude (in tenths of minutes)
	Delta
	-7999 to +8000
	3

	Time of observation (minutes)
	Delta
	0 to +799
	2

	Pressure Altitude (tens of feet)
	Delta
	-800 to +799 
	2

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	2

	Wind speed (knots)
	Absolute value
	-800 to +799
	2

	Roll angle flag/flight phase
	Character
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +999
	3

	WV mixing ratio quality
	Character
	N/A
	1

	Turbulence code (ZZ, QQ, integers nn)
	Character or absolute value
	N/A or 00 to +99
	2

	Turbulence data (variable multiples of 4 characters)
	Character
	0000 to +FFFF
	4nn

	Total number of characters
	
	
	23+4nn


H-5
The Resulting Message
When accumulating samples at target heights using default settings a flight departing from an airport with surface pressure 1035hPa, with an enroute duration of 2 hours 50 minutes and arriving at an airport with surface pressure 1035hPa, will generate the following number of Weather Reports:

	Phase of Flight
	Message
	Number of reports generated
	Number of samples within each report
	Number of samples during flight phase
	Number of characters

	
	
	
	
	
	Standard
	Compressed

	Ascent
	Header Block
	1
	-
	-
	27
	25

	Ascent
	Initial report
	1
	1
	1
	35
	24

	Ascent
	Series #1
	1
	15
	15
	480
	287

	Ascent
	"/" character
	1
	-
	-
	1
	1

	Ascent
	Series #2
	1
	21
	21
	756
	445

	Enroute
	Header Block
	4
	-
	-
	92
	88

	Enroute
	Series #1
	4
	6
	24
	1584
	1228

	Descent
	Header Block
	2
	-
	
	46
	44

	Descent
	Series #1
	2
	10 and 9
	19
	1188
	973

	Totals
	
	80
	4,209
	3,115


This result indicates that the total number of characters transmitted will be reduced by nearly 30%. A larger character set would allow this compression ratio to be increased.

H-6
Tables – For compression of Meteorological Report Version 5

The following tables provide the alternative compressed format of the downlink Meteorological Report Version 5, which is defined in Section 5.3.13.5.

Note that the use of the Base 40 compression technique is applied likeVersion 4 (see H-4), except that, for Version 5, the offset is either zero (used when the Absolute Range uses only the positive integer domain) or half the allowable Base 40 range provided by the number of encoded characters (used when the Absolute Range uses both the positive and negative integer domains).

The Header block defined in the first table is the same for each of the Ascent, Enroute and Descent reports.

	Header Block


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Standard message header
	Character code
	N/A
	N/A
	10

	Version number
	Absolute value
	N/A
	N/A
	2

	Type of message format
	Character code
	N/A
	N/A
	1

	Altitude Pressure Reference
	Character code
	N/A
	N/A
	1

	Date message assembled (day)
	Absolute value
	0 to +31
	0
	1

	Time message assembled (in seconds)
	Absolute value
	0 to +86399
	0
	4

	Departure station
	Character code
	N/A
	N/A
	4

	Destination station
	Character code
	N/A
	N/A
	4

	Parameter Configuration
	Absolute value
	0 to 9
	0
	1

	Total number of characters
	
	
	
	28


Enroute Meteorological Report – CompressedFormat

The Header block is followed by the following data blocks:

	Ascent Initial Report


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Date of observation
	Absolute value
	0 to +31
	0
	1

	Time of observation (seconds)
	Absolute value
	0 to +86399
	0
	4

	Series 1 time interval (seconds)
	Absolute value
	+3 to +20
	0
	1

	Series 2 time interval (seconds)
	Absolute value
	+20 to +60
	0
	2

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Total number of characters
	
	
	
	30


	Ascent Series #1 – FirstSample


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Time of observation (seconds)
	Absolute value
	0 to +86399
	1,280,000
	4

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	Icing
	Absolute value
	0 to +2
	0
	1

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	32+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.
	Ascent Series #1 – SubsequentSamples


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Longitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Time of observations (seconds)
	Delta
	0 to +32000
	0
	3

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	29+ *

	* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section, 5.3.15.5.5 Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.Ascent Series #2 – FirstSample


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Time of observation (seconds)
	Absolute value
	0 to +86399
	0
	4

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	32+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

	Ascent Series #2 – SubsequentSamples


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Longitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Time of observations (seconds)
	Delta
	0 to +32000
	0
	3

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	29+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

Enroute Meteorological Report – CompressedFormat

The Header block is followed by the following data blocks:
	Enroute – First Sample


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Time of observation (seconds)
	Absolute value
	0 to +86399
	0
	4

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing 
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	32+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

	Enroute – Subsequent Samples


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Time of observations (seconds)
	Delta
	0 to +32000
	0
	3

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	31+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

Descent Meteorological Report – CompressedFormat

The Header block is followed by the data blocks:
	Descent – First Sample


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Absolute value
	-324000 to +324000
	1,280,000
	4

	Longitude (in seconds)
	Absolute value
	-647999 to +648000
	1,280,000
	4

	Time of observation (seconds)
	Absolute value
	0 to +86399
	0
	4

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	32+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

	Descent – Subsequent Samples


	Description
	Type
	Absolute Range
	Base 40 Offset
	Number of Encoded Characters

	Latitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Longitude (in seconds)
	Delta
	-32000 to +31999
	32,000
	3

	Time of observations (seconds)
	Delta
	0 to +32000
	0
	3

	Pressure altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	GNSS altitude (tens of feet)
	Absolute value
	-100 to 5000
	32,000
	3

	Static air temperature (tenths of deg C)
	Absolute value
	-800 to +799
	800
	2

	Wind direction (degrees true)
	Absolute value
	0 to +360
	0
	2

	Wind speed (knots)
	Absolute value
	0 to +800
	0
	2

	Roll angle flag/flight phase
	Character
	N/A
	N/A
	1

	WV mixing ratio
	Absolute value
	0 to +99999
	0
	4

	WV mixing ratio quality
	Character
	N/A
	N/A
	1

	Icing
	Absolute value
	0 to +2
	0
	1

	Turbulence
	Character
	N/A
	N/A
	1 + 8*

	True airspeed (knots)
	Absolute value
	0 to +999
	0
	2*

	True heading (tenths of degrees)
	Absolute value
	0 to +3590
	0
	3*

	De-icing
	Absolute value
	0 to +2
	0
	1*

	Aircraft Configuration
	Absolute value
	0 to +15
	0
	1*

	Total number of characters
	
	
	
	29+ *


* Indicates that the number of characters contributed is either as indicated or zero (0), depending on the value of C in the case of turbulence (see Section 5.3.15.5.5, Note 10), or, on the value of Parameter Configuration (see Section 5.3.15.5.5, Notes 12 and 13) in all other cases.

EXAMPLE OF BASE 40 MAPPING TECHNIQUE

Base Chart: The table below illustrates how the 40 characters are mapped to the integer values 0 to 39. Taking 27 as an example, this number is represented by the character R.

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0X
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1X
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	2X
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T

	3X
	U
	V
	W
	X
	Y
	Z
	:
	,
	-
	.


Negative Numbers: To allow negative values to be represented the conversion routine must also do the following:

· Find the range (or the number of characters) required to represent the value (see table below). 

· Add an offset value (40y)/2 to the value to compress, where y is the same y value as in the previous step. This provides a new value that falls into the range [0, (40y) – 1].

· Take the new value and convert to a base 40 character string using the existing method.

	Number of characters

(y)
	Smallest Value Represented

0 – (40y)/2
	Largest Value Represented

(40y)/2 – 1
	Offset Value

(40y)/2

	1
	-20
	+19
	+20

	2
	-800
	+799
	+800

	3
	-32,000
	+31,999
	+32,000

	4
	-1,280,000
	+1,279,999
	+1,280,000

	5
	-51,200,000
	+51,199,999
	+51,200,000


COMPRESSION EXAMPLE: 

(To code latitude 3º43’30’’ South in seconds)

Step1 (if required)
Convert value into the required units.  3º43’30’’ 
South = ((3 x 3600)+(43 x 60)+30) x (-1) = -13,410 seconds

Step 2
The Absolute Range for Latitude specifies that 4 characters are utilized to provide the required range of values. Therefore the Offset Value to be added to the converted value is 1,280,000.

Step 3
Add the required offset to the value to get the coded value: 

Coded value 
= -13,410 + (404)/2 = -13,410 + 1,280,000 = 1,266,590

Step 4
Convert the coded value into base 40 using the Base Chart table above:

Character 1 (most significant):
Trunc (1,266,590/(403)) = 19

From look up table 19 = J

Remainder = 1,266,590 - (19 x 403) = 50590

Character 2



Trunc(50,590/(402)) = 31






From look up table 31 = V






Remainder = 50,590 - (31 x 402) = 990

Character 3



Trunc (990/(401)) = 24






From look up table 24 = O






Remainder = 990 - (24 x 401) = 30

Character 4 (least significant)
From look up table 30 = U

Result
Coded character string is JVOU

Decompression
Decompression of the base 40 value is accomplished with the following steps:

Step 1
Note the number of characters (y) used to represent the full range of the base 40 value: cycy-1...c1
Step 2
Obtain the corresponding integer values nyny-1...n1 for each base 40 character of the base 40 value, cycy-1...c1 from the Base Chart table.

Step 3
Convert the base 40 string to the integer representation of this value:

Integer value = (nYx 40y-1) + (nY-1 x 40y-2) + ... + (n1 x 400)
Step 4
From this integer value subtract (40y)/2 to get the original coded value.

Using the above example with the base 40 value = JVOU:
Integer value = (19 x 403) + (31 x 402) + (24 x 401) + (30 x 400) = 1,266,590

Coded value = 1,266,590 – ((404)/2) = -13,410
c-4





c-4





c-4





c-4





c-4





c-4
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