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Model Information

1. Logical View

Model Name: Al XM 5.0.Phase_2.g.mdl

1.1 Common Packages

AIXM Data Types
AIXM Metadata

1.2 Packages
1.2.1 Class Diagrams

1.2.1.1 Approach Procedure

1.2.1.2 1 - Approach

This document defines the features and objects of Approach Procedures.as depicted
appove. Major Featuresinclude:

Minimum Safe/Sector Altitude and Emergency Safe Altitude
This class diagram provides an overview of Minimum sector atitudes established
for each aerodrome and provide at least 300 m (1 000 fl) obstacle clearance within
46 km (25 NM) of the navigation aid, initial approach fix or intermediate fix
associated with the approach procedure for that aerodrome.

Terminal Arrival Area
This classdiagram exploresthe terminal arrival Areg/Altitude (TAA). The TAA
provides atransition from the en-route structure to an RNAV approach procedure.

Holding
The holding class diagram examines holding, a predetermined manoeume, which
keeps an aircraft within a specified airspace while awaiting further clearance. Air
Traffic Control uses holding patterns to adjust/regulate air traffic flow. Holding
patterns are built into instrument flight procedures for this purpose. See holding
Package.

Segment L egs
This diagram shows the five separate segments of an instrument approach
procedure. They are the arrival or feeder, initia, intermediate, final and missed
approach segments. .

Circling

Page 5 of 85




Version: AIXM 5.0 Date;11/30/2006 Approach Procedure Proposal

An areafor circling the aerodrome under visual conditionsis discussed. Circling
allows an aircraft to safely proceed visually to any runway on the Airport as long
as there are no obstacle or airspace restrictions.

Minimums
From the operational point of view, it is stressed that the obstacle clearance
applied in the devel opment of each instrument approach procedure is considered
to be the minimum required for an acceptable level of safety in operations.
Minimums are discussed in the Segment and Circling areas. They are reviewed
along with visibility minimums.

Approach Procedure Background

Approach procedures are identified as the functions for predetermining safe and practical
methods of navigating aircraft that prescribe intended flight tracks, operational altitudes,
and minimums. Approach procedures are subdivided into general categories as follows:
significant points, holding, RNAV terminal arrival areas, minimum safe/sector areas,
segment legs, circling and minimums.

Instrument approaches are generally designed such that a pilot of an aircraft in instrument
meteorological conditions (IMC), by the means of radio, Global Positioning System
(GPS) or Inertial navigation system (INS) navigation with no assistance from air traffic
control, can navigate to the airport, hold in the vicinity of the airport if required, then fly
to aposition from where he or she can obtain sufficient visual reference of the runway for
a safe landing to be made, or execute a missed approach if the visibility is below the
minimums required to execute a safe landing. The whole of the approach is defined and
published in thisway so that aircraft can land if they suffer from radio failure; it aso
allows instrument approaches to be made procedurally at airports where air traffic control
does not use radar or in the case of radar failure [Wikipedia].

The design is dictated by the terrain surrounding the aerodrome, the type of operations
contemplated and the aircraft to be accommodated.

The following diagram provides an overview of the main features as defined above.
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<<feature>>

InstrumentApproachProcedure <;fealudre>> services <<feature>>
rocedure i
wlapproachPrefix: codeApproachPrefix —— —— %/erodromeHell...
— (from Procedure) +~(flrom Aerodrome/Heli..|)
PapproachType : codeApproachType — 0. =
wmultipleldentification : codeUpperApha 1
wicopterTrack : valAngleBrg NransmonFor
«circlingldentification : codeUpperAlpha \
@name : tiName ox\
gcourseReversalDescription : ttDescr <<feature>>
wadditionalEquipment : codeEquipment ProcedureTransition =
landingAt wchannelGNSS : valChannelNumber (from 4 -Segment Leg) represents <<object>>
Guransitionld : codeldDesigPt [@——_ *+Path G
=| (from Geometry)
/‘ i @type : codePhaseProc 0 - g
= 1 1 -1 «horizontalAccuracy : valD ...
<<object>> 0.1 / 1 Q..*
LandingAreaCollection / Tod
/ \ contain N
/ ‘ supplies 1.* hasTrajectory
\ <<feature>>t
usedOn includes SegmentlLeg
furhishedOn (from 4 -Segnent Leg)
\ 0.*
<<feature>> / “\
SafeAltitudeArea / \ <<feature>>
(CromI2EMS) \ TerminalArrivalArea
/ \ (from 3 - TAA)
/ \
/ lo.s
0.* \
/ \\/ <<feature>>
<<feature>> <<object>> 0.* SeniceOnIns rume ntApproachProced ure
CirclingArea MissedApproachGroup identifies i (from Service)
(omISEIC cing) @missedApproachDescription : ttDescr————— | igremoteFlag : codeYesNo
walternateClimblinstruction : ttDescr +Alimeter wprimaryFlag : codeYesNo

walternateClimbAltitude : valDistVer

Figure1l: Approach Procedure Overview
This model shows the relationshipsto the main feature. The final segment defines the
guidance system relationships for the procedure.

[I. UML Diagram

The main feature, InstrumentApproachProcdure, provides the necessary attributes for the
approved naming convention. The first five attributes are used for this purposed. A
name attribute has been added for those procedures that do not follow ICAO naming
standards.

Moving clockwise around the relationships, The service relationship represents the
aerodrome or aerodromes in the case of radar and point in space procedures, which the
approach procedure serves. This relationship isinherited through the parent class;
Procedure.

Also inherited from the Procedure, the timeTable and timeSheet objects are used to
describe the valid time periods. This concept was introduced in previous versions of
AIXM and carries forward in AIXM 5.0 but will be GML compliant. Approach may
operate according to atime table. An example would be when an approach is available
only during the day or Monday through Friday.

The procedure Transition feature is used to group procedure segments or ARINC
transition legs.
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An ARINC transition is a combination of segment legs that are used in aflight
management system to guide the aircraft. Several transitions may be defined for an
approach procedure. A segment can be used in multiple transitions.

The serviceOnlnstrumentA pproachProcedure can be used when a specified serviceis
related with the procedure. Example: The identifying terminal facility that provides air
traffic control services for the procedure.

Terminal Arrival Areas/Altitudes (TAAS) are associated with an RNAV procedure.
TAAs are used to transition from the en route to the terminal environment. TAAswill be
described further in the Terminal Arrival Area diagram.

MissedApproachGroup is agrouping of attributes used to textually describe the entire
missed approach. An alternate climb instruction is provided when the 40:1 surface can
not be cleared. For example, (6,100 when using Denver/Stapleton altimeter setting) is an
instruction using a specific atimeter source.

Circling allows an aircraft to safely proceed visually to any runway on the Airport as long
asthere are no obstacle or airspace restrictions.  Circling minimums and restrictions can
be defined for a CirclingArea. See circling diagram.

MSA/ESA are dtitudes depicted on approach charts, which provide at |east 1000 ft of
obstacle clearance for emergency use within a specified distance from the navigation
facility upon which the approach is predicated. MSA radius distanceis usually 25
nautical miles. ESA is 100 nautical miles. See Minimum and Emergency Safe Altitude
diagram.

The LandingAreaCollection object represents the runway(s) or Touchdown Liftoff areas
serviced by the approach.
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<<enumeration>>

codeApproachType
(fom AIXM Data Typesg

<<codelist>> <<codelist>>

codeDesignStd codeProcCodingStd
(from AIXM Data Types) (from AIXM Data Types)
EBSTERPS ZARINC-424-15
EHPANS-OPS GARINC-424-18
EENATO 2iPANS-OPS
EHCANADATERPS

<<codelist>>
codeEquipment
(from AIXM Data Type9
BADF

«DME_required

< RADAR required = approachType
¢2Radar_or_DME_required
«VOR_and_Localizer_required = approachType
«Dual_VOR_or_VOR_and_DME_required
¢Dual_ADF_required
«#ADF_required_for_missed_approach
Special_aircraft_and_aircrew_certification_required
¢zDual_VHF_communications_required
«GPS_or_RNP-0.3_required

& ADF_required_for_ILS_approach

«*DME_and_dual ADF_required_for_LOC_approach
wRadar_or_RNAV_required

<<enumeration>>
code ApproachPrefix
(from AIXM Data Types)

E5HI : string

@ASR : string
@ARA : string
@ARSR : string
wPAR : string

LS : string
ILS/DME : string
&ILS (PRM) : string
DA : string
wLDA/DME : string
LOC : string
«LOC BC : string
«LOC/DME : string
&LOC/DME BC : stri...
<MLS : string
<=MLS/DME : string
«NDB : string
«NDB/DME : string
«:SDF : string

& TLS : string
«VOR : string
«VOR/DME : string
& TACAN : string
«VORTAC : string
wDME : string
«DME/DME : string
wRNP : string
GPS : string
GLONASS : string
«GALILEO : string
@RNAV : string

EXECOPTER : string
EHCONVERGING : string

Figure2: Approach Procedure Overview Codelist
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declares

<<object>>
FinalProfile

<<feature>>
Instrument Approac hProcedure

hasAltitude

hasDistance

<<object>>

ApproachTimingTable

<time : valDur
gispeed : valSpeed

startingMeasurementPoint : codeMeasurementT. ..
wEndingMeasurementPoint : codeMeasurementTy. .. altitude : valDistVer

galtitudeReference : codeDistVer

<<object>>
ApproachAltitudeTable

</measurementPoint :

codeMeasurementTy...

0..*

<<object>>
ApproachDistanceTable

gstartingMeasurementPoint : codeMeasurementT...
<VvalueHAT : valDistVer

cendingMeasurementPoint : codeMeasurementTy ...
wdistance : valDist

Figure3: Approach Procedure Tables
|. Procedure Table Background

Approach procedures require knowledge of many different distances, altitudes and
timings associated with the final descent and are usually documented in the final profile
section of agraphical termina procedure chart.

II. UML Diagram

The objects in the diagram capture this information for each approach procedure.
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<<object>> 0.1 landingAt
LandingAreaCollecton |=
0.*
/A R
\ ~—
/ \ ~__
// -
/ arrivale
locatedAt locatedAt ~
/
/ \
/ \
/ \
// \\
/) 0.x 0.*
<<feature>> <<feature>>
RunwayDirection TouchDownLiftOff

(from Helipoints)

(from Runway)

l0.*

locatedAt

<<object>>
TakeOffAreaCollection departingFrom
(from Departure Procedure) <

0.1

<<feature>>
InstrumentApproachProcedure

<<feature>>
Star
(from Arrival Procedure)

<<feature>>
StandardInstrumentDeparture
(from Departure Procedure)

Figure4: LandingArea

Landing Area context diagram captures the relationship of approach, departure and arrival

procedures to the landing areas serviced.
Classes
1.2.1.2.1 ApproachAltitudeTable

Other altitudes (not defined by a segment) that are to be depicted on the profile view,

such asHAT for ILS CAT Il approaches.

ATTRIBUTES

measurementPoint

| Data Type: codeM easurementType

Definition:

Indicates the point of the altitude measurement as reporting on a terminal procedure chart.

altitude | Data Type: valDistVer

Definition: The calculated altitude at the indicated point.
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altitudeReference | Data Type: codeDistVer

Definition: The reference for the dittude.

ASSOCIATIONS

FinalProfile hasAltitude 0. ApproachAltitudeTable | |s Aggregate.  True

Definition: declared altitudes
ApproachAltitudeTable hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Approach Procedure Tables

1.2.1.2.2 ApproachDistanceTable

Other distances (not defined by a segment) that are to be depicted on the profile view,
such as HAT for ILS CAT Il approaches.

ATTRIBUTES

startingM easurementPoint | Data Type: codeM easurementType

Definition: Indicates starting point of the vertical or horizontal measurement

valueHAT | Data Type: valDistVer

Definition: The altitude of the start point at the distance given. Used to indicate the distance from the threshold for
a specified descent altitude.

endingM easurementPoint | Data Type: codeM easurementType
Definition: Indicates ending point of the vertical or horizontal measurement

distance | Data Type: valDist

Definition: Calculated distanced between the start and end point.

ASSOCIATIONS

FinalProfile hasDistance 0..* IsAggregate: True
ApproachDistanceTable
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| Definition: declared distances
ApproachDistanceTable hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Approach Procedure Tables

1.2.1.2.3 ApproachTimingTable
Table of timings usually between final approach fix and the missed approach point.

ATTRIBUTES

startingM easurementPoint | Data Type: codeM easurementType
Definition: Indicates starting point of the vertical or horizontal measurement

EndingM easurementPoint | Data Type: codeM easurementType
Definition: Indicates ending point of the vertical or horizontal measurement

time | Data Type: valDur

Definition: The duration of the flight between the start point and the end point.

speed | Data Type: valSpeed

Definition: The speed of the aircraft used to calculate the time.

ASSOCIATIONS

FinalProfile hasTiming 0..* ApproachTimingTable IsAggregate.  True

Definition: declared timing
ApproachTimingTable hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Approach Procedure Tables
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1.2.1.2.4 FinalProfile

ATTRIBUTES

ASSOCIATIONS

FinalProfile hasAltitude 0. ApproachAltitudeTable | |s Aggregate: True

Definition: declared altitudes

FinalProfile hasDistance 0..* IsAggregate: True
ApproachDistanceTable

Definition: declared distances

FinalProfile hasTiming 0. ApproachTimingTable | |s Aggregate. True

Definition: declared timing

InstrumentApproachProcedure declares FinalProfile | |s Aggregate:  True

Definition: Approach Procedure declares distances, altitudes and timing for safe landing.
FinalProfile hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Approach Procedure Tables

1.2.1.2.5 InstrumentApproachProcedure

(ICAO) A series of predetermined maneuvers by reference to flight instruments with
specified protection from obstacles from the initial approach fix, or where applicable,
from the beginning of a defined arrival route to a point from which alonding can be
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completed and thereaft, if alanding is not completed, to a position at which holding or en
route obstacle clearance criteria apply.

ATTRIBUTES

approachPrefix | Data Type: codeApproachPrefix
Definition: Prefix used in support of current naming conventions

approachType | Data Type: codeApproachType
Definition: A name describing the type of radio navigational aid/system

multiplel dentification | Data Type: codeUpperAlpha
Definition: One character code for multiple approaches of the same approach type; Z-A
copterTrack | Data Type: valAngleBrg
Definition: The final approach track value for copter procedures, 1 - 360.
circlingldentification | Data Type: codeUpperAlpha
Definition: A suffix letter for circling only procedures, A - Z.

name | Data Type: txtName

Definition: The name of the instrument approach procedure.

courseReversal Description | Data Type: txtDescr

Definition: The textual instruction for procedure turns and tear drops.

additional Equipment | Data Type: codeEquipment
Definition: the additional equipment needed to fly the procedure not listed in approachType
channel GNSS | Data Type: valChannelNumber
Definition: Operating channel of electronic transceiving equipment

communi cationFailureDescription | Data Type: txtDescr

Definition: A textual description of providing direction in case of communication failure.
description | Data Type: txtDescr

Definition: A textual description of the procedure.

designCriteria | Data Type: codeDesignStd
Definition: Rules used in the design of the procedure.

codingStandard | Data Type: codeProcCodingStd
Definition: The set of rules followed when encoding the procedure legs
operatingStatus | Data Type: codeStatusProcedure
Definition: indicates the operational availablility of the procedure
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flightChecked | Data Type: codeY esNo

Definition: Indicatesif the procedure has been flight checked.

ASSOCIATIONS

ApproachLeg 1.* isPartOf 1 IsAggregate.  False

I nstrumentA pproachProcedure

Definition: Approaches have defined segments (Initial, Intermediate, etc.) that can have stepdown legs.
InstrumentApproachProcedure  landingAt 0..1 IsAggregate.  False

LandingAreaCollection

Definition: Approach procedure designates the landing areas

InstrumentApproachProcedure includes 0..* IsAggregate.  True

MissedApproachGroup

Definition: Approach procedure will include missed approach instructions for safety

InstrumentApproachProcedure  declares  FinalProfile | |s Aggregate:  True

Definition: Approach Procedure declares distances, atitudes and timing for safe landing.

CirclingArea 0..* usedOn 1 Is Aggregate:  False
I nstrumentA pproachProcedure

Definition: Circling is used on approach procedure to safely provide visual guidance to other runways.

SafeAltitudeArea 0..2 protects 1 IsAggregate.  False
I nstrumentA pproachProcedure

Definition: Minimum Safe/Sector altitudes protect approach by providing obstacle clearance around the navigation
facility upon which the approach is predicated.

TerminalArrivalArea 0..* supplies 1 Is Aggregate:  False
I nstrumentA pproachProcedure
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| Definition: TAA supplies shift from the enroute environment to the approach procedure.

ServiceOnlnstrumentApproachProcedure Is Aggregate:  False
furnishedOn  InstrumentApproachProcedure

Definition: Typical servicesfor a procedure are:
1. Theterminal facility that provides air traffic control services for the procedure.
2. A VDF (VHF Direction Finding) service provided by the Flight Service Station.

TPPChartDPS for InstrumentApproachProcedure Is Aggregate:  False

Definition:

Class appearsin diagram.

Circling

TPPChart

Minimum and Emergency Safe Altitude
Overview

Approach Procedure Overview
Approach Procedure Tables

Landing Area

Termina Arrival Area

1.2.1.2.6 LandingAreaCollection
The grouping of Landing Areas serviced by the procedure.

ATTRIBUTES

ASSOCIATIONS

LandingAreaCollection locatedAt 0..* IsAggregate:  False
RunwayDirection

Definition: Procedure may allow landing at multiple runways.

LandingAreaCollection locatedAt 0..* ||sAggregate: False
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TouchDownLiftOff

Definition: Procedure may allow landing at multiple TLOF
InstrumentApproachProcedure landingAt 0..1 Is Aggregate:  False
LandingAreaCollection

Definition: Approach procedure designates the landing areas

Star arrivalFor 0..* LandingAreaCollection Is Aggregate:  False
Definition: Indicates the runways available from the arrival
LandingAreaCollection hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.

Approach Procedure Overview

Landing Area

STAR

1.2.1.2.7 MissedApproachGroup

Properties of the Missed Approach

ATTRIBUTES

missedA pproachDescription | Data Type: txtDescr
Definition: A textual description of the entire missed approach.
alternateClimblnstruction | Data Type: txtDescr
Definition: a second climb-to-altitude provided on a missed approach based off the remote altimeter source. Itis

provided when the 40:1 surface can not be cleared. For example, (6,100 when using Denver/Stapleton altimeter setting)

is aparenthetical instruction.

alternateClimbAltitude | Data Type: valDistVer

Definition: The altitude for the aternate climb instruction. (In PANS-OPS and TERPS design thisisthe 40:1

surface penetration - second climb to altitude.)
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ASSOCIATIONS

MissedApproachGroup identifies O..* IsAggregate.  False
ServiceOnlnstrumentApproachProcedure

Definition: Typical servicesfor a procedure are:
1. The unit providing altimeter service.

InstrumentApproachProcedure includes 0..* IsAggregate.  True
MissedApproachGroup

Definition: Approach procedure will include missed approach instructions for safety
MissedApproachGroup hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Approach Procedure Overview

1.2.1.2.8 ApproachCondition

The final approach condition that must be met to use the set of minima. For example,
straight in approach to runway 9R Localizer only. (S-LOC 9R) (circling 8,16)

ATTRIBUTES
final ApproachPath | Data Type: codeMinimaFinal ApproachPath
Definition: Enumerant indicating final approach path.

ASSOCIATIONS

ApproachCondition has 0..1 FASDataBlock IsAggregate.  True

Definition: An RNAYV precision approach has afina approach segment data block.

ApproachCondition indicates 0..1 Minima IsAggregate.  True

Definition: minimums may be created for a set of conditions
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ApproachCondition appliesTo 0..* RunwayDirection

IsAggregate. False

Definition: Minimum Final Approach Condition may apply to one or more Runway Directions;final and sidestep

ApproachCondition identifies 0..1
ServiceOnlnstrumentApproachProcedure

IsAggregate: False

Definition: The altimeter that the Minimum Final Approach Condition appliesto.

ApproachCondition isAppliedTo 0..*
CirclingRestriction

IsAggregate: False

Definition: restrictions may be created for a set of conditions

ApproachCondition hasRemarks 0..* Notes

IsAggregate: True

Definition:

CirclingArea has 0..* ApproachCondition

IsAggregate: True

Definition: Obstacle assessment of circling areas can define specific conditions causing restrictions or different

minimums.

ApproachCondition approvedFor O..*
AircraftCharacteristics

IsAggregate: True

Definition: Defines the approved aircraft categories.

FinalLeg 1 establishes 0..* ApproachCondition

IsAggregate: True

Definition: Final Leg of an approach establishes conditions to be applied.

Class appearsin diagram.
Circling

Minima

Final Segment Leg Conditions
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1213 2-MSA

Minimum Safe/Sector Altitude Background

Minimum Safe/Sector Altitude is the lowest altitude which may

"‘F_ ;:,_'“‘-J_:; be used which will provide the appropriate minimum clearance
EREE) . of 300 m (1 000 ft) above al objects located in an area contained

.+ vam| I within asector of acircle of usualy 46 km (25 NM), but can be

g
|I [Em) '35:@:-‘--._ . ,I up to 30 NM maximum, radius centred on navigation aid
.-" e =" associated with the approach procedure for that aerodrome. The
o = minimum obstacle clearance when flying over mountainous areas

Yot should be increased by as much as 300 m (1 000 ft).

Minimum sector altitudes are established for each aerodrome where instrument approach
procedures have been established.

Obstacles within a buffer zone around the boundaries of any given sector shall be
considered as well.

The sectors should coincide with the quadrants of the compass. However, when
topographical or other conditions make it desirable, the boundaries of the sectors may be
chosen to obtain the most favourable minimum sector altitudes.

Sector based on the quadrants of the compass Sector selected with respect to fopography and obstacles
(Magnetic}
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In sectors centred on aVOR/DME or NDB/DME, it is possible to define an additional
boundary (DME arc) within a sector, dividing the sector into two subsectors with the

lower MSA intheinner area

46 km (25 NM)

Figure I-4-8-2. Case of VOR/DME subsectors delimited by a DME are

RNAYV procedures may use the MAP waypoint, threshold; e.g., RW16 or RW16R. For
VOR/DME RNAYV procedures will use the RWY WP for straight-in, or named APT WP

for circling.

Where more than one procedure for an airport is established on the same facility, the
MSA sector divisions must be identical for each procedure.
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<<feature>> <<feature>>
rotects
SafeAltitudeArea P InstrumentApproachProcedure o
- <<object>>
8 from1- A h
wsafeAreaType : codeSafeAltitudeType 2 1 (from 1 - Approach) <<object>> Cirde Sector
SR (from Stared)

1 definedBy +Extent ohorizon.“.}. garcDirection : codeArcDirection
1 wfromAngle : valAngleBrg
isPortrayedBy BtoAngle : valAngleBrg
basedOn @angleType : codeTypeAngleBrg
«angleDirectionReference : codeDirRef

* isDefinedB!
0- <<object>> > BinnerDistance : valDist
MSASector >— 1 |BgouterDistance : valDist
bufferwidth : valDist upperLimit : valDistVer
&upperLimitReference : codeDistVer
lowerLimit : valDistVer
SlowerLimitReference : codeDistVer

1
<<choice>>
SignificantP oint
(fromNavaids Points)

isResolvedBy

0.%

<<object>>
Obstruction
(from Surface As sessment)

<<object>>
AltitudeAdjustment
(from Surface Assessment)

grequiredClearance : valDist hasApplied
&minimumAltitude : valDigVer
LsurfacePenetration : codeYes...
wobstadeBearing :valAngle Brg
gobstadeDigance :va Dist

slo pe Penetration : valAngle
controlling : code YesNo

waltitudeAdjustmentType : codeTypeAltitudeAd]
@primaryAltemateMinimum : codeYesNo
-1&altitudeAdjustment : valDistVer
&localRemoteCode : codeYesNo

I

o

Figure6: Minimum and Emergency Safe Altitude
UML Diagram

SafeAltitudeAreais the main feature for for the MSA/ESA diagram. The feature
identifies the type of areathat is defined (safeAreaType) and the graphics for the entire
MSA or ESA.

The M SA Sector object and circleSector group defines each sector of the MSA/ESA.
The minimum altitude is set by identifying the highest obstacle in the area
(ControllingObstacle feature) and applying the appropriate operational factors

(AltitudeAdjustment object). These objects are defined further in the SurfaceA ssessment
diagram.
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<<enumeration>> - <<codelist>>
codeSafeAltitudeType <<enumerat|0n>> code TypeAlti tud eAdj
(from AIXM Data Types) . codeDirRef (from AIXM Data Types)
QMSA : string (romAI.XM Data Types) QRA : string
&ESA : string OTO : Srlng. OAS : String
«FROM :string GAT : string
«AC : string
S| string
<<enumeration>> <<enumeration>> EaXL @ string
code Type Ang leBrg codeArcDirectionBase GPR: strln_g
(from AIXM Data Types) (from AIXM Data Types) OHAA : St.l’lng
- - «MA : string
o1 RUE : st_rlng o CW : strmg GPT : string
wMAG : st_rlng «CCW : string @DG : string
«:RAD : string 4GS : string
«OTHER : string GICA : string
«MT :string
wMAH : string
«SA :string
«OTHER : string

Figure7: MSA-ESA Coddlists

Classes

1.2.1.3.1 SafeAltitudeArea

A set of Minimum Sector Altitudes which completely describe an area centered on a
significant point, usually contained within a sector of 46km (25NM) radius.

ATTRIBUTES
safeAreaType | Data Type: codeSafeAltitudeType
Definition: Indicates the type of area, either MSA or ESA

ASSOCIATIONS

SafeAltitudeArea 0..2 protects 1 Is Aggregate:  False
I nstrumentA pproachProcedure

Definition: Minimum Safe/Sector altitudes protect approach by providing obstacle clearance around the navigation
facility upon which the approach is predicated.

SafeAltitudeArea 1 basedOn 1 SignificantPoint | IsAggregate:  False

Page 24 of 85




Version: AIXM 5.0 Date;11/30/2006 Approach Procedure Proposal

Definition: Safe Altitude Area references a significant point asits base.
SafeAltitudeArea  definedBy 0..* MSA Sector IsAggregate.  True
Definition: Safe Altitude area may be subdivided into sectors.
SafeAltitudeArea  hasRemarks 0..* Notes IsAggregate.  True
Definition:

SafeAltitudeArea 0..1 protects 1 Star Is Aggregate:  False
Definition:

Class appearsin diagram.

Minimum and Emergency Safe Altitude
Approach Procedure Overview

STAR

1.2.1.3.2 MSASector
Subdivision of the M SA to allow for lower atitudes.

ATTRIBUTES
bufferWidth | Data Type: valDist
Definition: Width of the secondary area used to evaluate the lowest usable altitude for obstacle assessment.

ASSOCIATIONS

MSASector isPortrayedBy 1 Surface IsAggregate.  True
Definition: depicts the geometry for the MSA

SafeAltitudeArea  definedBy 0..* M SASector IsAggregate.  True
Definition: Safe Altitude area may be subdivided into sectors.
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MSASector isResolvedBy 0..* Obstruction IsAggregate.  True
Definition: Obstacle assessment resolves the need for MSA sectors.
MSASector isDefinedBy 1 CircleSector IsAggregate.  True
Definition: depicts the attributes that describe the geometry for the MSA
MSASector hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.

Minimum and Emergency Safe Altitude

1214 3-TAA

Terminal Arrival AreaBackground

Terminal Arrival Altitudes (TAAS) are associated with an RNAV procedure based upon
the"T" or "Y" Arrangement. The Basic T approach segment configuration is the standard
configuration for transition from the en route to the terminal environment.

Basic“T"

The standard arrangement consists of three TAAS: straight-in, right and left base.
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TAA latera boundaries are defined by the extension of the left and right base initial
segments.

The TAA reference points are the initial approach and/or intermediate fixes. The outer
area boundaries are determined by arc radius centered on each of the three reference
points.

Each TAA / TAA sector is surrounded by a buffer area. Sectors must provide appropriate

required obstacle clearance within the sector boundaries and over al obstacles within the
buffer area.
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Modifications to the standard TAA design may be necessary to accommodate operational
requirements. Variations may eliminate one or both base areas, and/or limit or modify the
angular size of the straight-in area.

Example: TAA with Right Base eliminated
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Straight in

The straight-in TAA area may be divided radially into sub-sectors. Each sector may be further sub-divided
by a single stepdown arc centered on the IF(IAF). The minimum size of any straight-in TAA sub-sector that
also contains a step-down arc shall be no less than 45 arc degrees. The minimum size of any straight-in
TAA sub-sector that does not contain a step-down arc shall not be less than 30 arc degrees.

Example: A sectorized TAA with Stepdown Arcs

L eft and Right Base
Left and right TAA base areas may only have step-down arcs, and shall not be further
divided into radia sub-sectors.
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<<object>>
CircleSector
(from Shared)

<<feature>>

TerminalAmival Area <<feature >>
0. supplies 1 — -
warrivalAreaType : codeTypeT AA InstrumentApproachProcedure &arcDirection : codeArcDirection
GouterBufferwidth : valDist (from 1 - Approach) GfromAngle : valAngleBrg
GtoAngle : valAngleBrg

glateralBufferWidth : valDist )
projects gangleType : codeTypeAngleBrg
\ GangleDirectionReference : codeDirRef
T 1 <<object>> GinnerDistance : valDist
+Buffer=| ST outerDistance : valDist
GupperLimit : valDistVer
GupperLimitReference : codeDistVer
@lowerLimit : valDistVer
describedBy 1 |[glowerLimitReference : codeDistVer

(from Geomet
usedFofAngle ¢ )

whorizontalAccuracy : valDist
usedForDistance

+Extent J\0-T
shows
AR\ e ¢
<<object>>
<<choice>> TAASector
SignificantPoint &flyByCode : codeYesNo
(fromNavaids Points) gprocedureTumRequired : codeYesNo
altitudeDescription : codeDescrDistVer
<<object>>

AltitudeAdjustment

(from Surface Assessment)
isResolvedBy

waltitudeAdjustmentType : code TypeAltitudeAd]
GprimaryAltemateMinimum : codeYesNo

0.x waltitudeAdjustment : valDistVer
<<object>> GlocalRemoteCode : codeYesNo
Obstruction hasApplied o
from Surface Assessment) — 7
( -
GrequiredClearance : valDig >

@minimum Altitude : valDistVer
GsurfacePenetration : code YesNo
GobstacleBearing : valAngleBrg
GobstacleDistance : valDist
&slopePenetration : valAngle
eontrolling : codeYesNo

Figure9: Terminal Arrival Area
Diagram

The Terminal ArrivalAreais the main feature in this diagram. An approach will typically
have three areas;straight, left and right.

The TAASector object and circleSector group defines each sector of the TAA.

The controlling obstacle that provides the Obstacle Clearance atitude is identified for
each area using the obstudtion object.

Applying Adjustment factors to the obstacle clearance altitude devel ops the minimum

altitude for a segment. The adjustments are maintained through the AltitudeAdjustment
object.
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<<enumerati on>>
codeTypeTAA
(from AIXM D a&a Types)

BILEFT_BASE : string
ZRIGHT BASE : string
ZISTRAIGHT _IN : tri...

<<enumerati on>>
codeDescrDistVer
(from AIXM D da Types)

LA :string
«BH : string

el o string

B : string
«OTHER : string
<R : string

«E : string

<<enumeration>>
codeYesNo
(from AIXM Data Types)

Y :string
N :string

<<enumeration>>
codeTypeAngleBrg
(from AIXM Data Types)

T RUE : string
<MAG : string
«RAD : string
«OTHER : string

<<enumeration>>
codeDirRef
(from AIXM Data Types)

10O :string
c2FROM : string

<<codelist>>
code TypeAltitud eAdj
(from AIXM Data Types)

<<enumeration>>
codeArcDirectionBase
(from AIXM Data Types)

«iCW : string
«CCW : string

wRA
2AS
AT . string
&AC : string

S| stiing

XL string
PR : string
«HAA @ sting
&MA : dring
PT : string
DG : dring
«GS : dring
«CA : string
&MT : dring
«MAH : srring
«2SA : string
«OTHER : string

string
string

Figure10: TAA Codéelists

Classes

1.2.1.4.1 TAASector

Subdivision of the TAA to allow for lower altitudes. The lowest atitude will provide a
minimum clearance of 300m (1000ft) above all objects located in the sector.

ATTRIBUTES
flyByCode | Data Type: codeYesNo
Definition: Indicatesif the aircraft is not required to fly directly over the fix. If codeis Yes, thenit isa 'flyby'

waypoint. If the code is No or nil, then the associated fix is a 'fly-over' waypoint. [ICAO] Waypoints are identified as

either flyover or fly-by.

procedureT urnRequired

| Data Type: codeY esNo

Definition:
'NoPT".

Indicates that a course reversal is not required. If the code isY es, then the products will indicate

altitudeDescription

| Data Type: codeDescrDistVer

Definition:

upperAltitude distances.

A codeindicating how the altitude attributes should be interpreted: ‘at' the lower altitude, 'at or above'
the lower altitude, ‘at or below' the lower altitude or 'between'’ the altitudes specified in the attributes lowerAltitude and

Page 31 of 85




Version: AIXM 5.0 Date:11/30/2006

Approach Procedure Proposal

ASSOCIATIONS

TAASector describedBy 1 CircleSector IsAggregate.  True
Definition:

TAASector shows 0..1 Surface IsAggregate.  True
Definition: depicts the geometry of the TAA sector geometry

TAASector isResolvedBy 0..* Obstruction IsAggregate.  True
Definition: Obstacle assessment resolves the need for TAA sectors.
TerminalArrivalArea definedBy 1..* TAASector IsAggregate.  True
Definition: Terminal Arrival Area may be subdivided into sectors.
TAASector hasRemarks 0..* Notes IsAggregate.  True

Definition:

Class appearsin diagram.
Terminal Arrival Area

1.2.1.4.2 TerminalArrivalArea

Terminal arrival area/altitude (TAA). [ICAO] The lowest atitude that will provide a
minimum clearance of 300 m (1 000 ft) above al objects located in an arc of acircle
defined by a46 km (25 NM) radius centered on the initial approach fix (IAF), or where
thereis no IAF on the intermediate approach fix (IF), delimited by straight lines joining
the extremity of the arc to the IF. The combined TAASs associated with an approach

procedure shall account for an area of 360 degrees around the IF.

Terminal Arrival Areas may be provided for RNAV approaches to facilitate descent and

entry to the procedure.

TAAs are associated with an RNAV procedure based upon the"T" or "Y" Arrangement.
The Basic T approach segment configuration is the standard configuration for transition
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from the en route to the terminal environment. The standard arrangement consists of three
TAAs:. straight-in, right and left base.

ATTRIBUTES

arrivalArealype | Data Type: codeTypeTAA

Definition: Indicates the base type of the arrival area. Typesinclude: Left Base, Right Base, Straight In
outerBufferWidth | Data Type: valDist

Definition: Buffer size of the outer arc boundry

|ateral BufferWidth | Data Type: valDist

Definition: Buffer size of the lateral (or inner) boundry

ASSOCIATIONS

TerminalArrivalArea  usedForDistance 1 IsAggregate:  False
SignificantPoint

Definition: TAA lateral boundaries are defined by the extension of the left and right base initial segments.

TerminalArrivalArea  usedForAngle 1 IsAggregate: False
SignificantPoint

Definition: The TAA reference points are the initial approach and/or intermediate fixes. The outer area boundaries
are determined by arc radius centered on each of the three reference points.

TerminalArrivalArea  projects 1 Surface IsAggregate.  True
Definition: depicts the geometry of the TAA buffer area.

TerminalArrivalArea definedBy 1..* TAASector IsAggregate.  True
Definition: Terminal Arrival Area may be subdivided into sectors.
TerminalArrivalArea 0..* supplies 1 IsAggregate.  False

I nstrumentA pproachProcedure

Definition: TAA supplies shift from the enroute environment to the approach procedure.
TerminalArrivalArea hasRemarks 0..* Notes IsAggregate.  True
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| Definition:

Class appearsin diagram.
Approach Procedure Overview
Terminal Arrival Area

1.2.1.5 4 -Segment Leg

Approach Segment Background
Approach Segment Types

An instrument approach procedure may have five separate "types of" segments. They are
the arrival or feeder, initial, intermediate, final and missed approach segments. They
provide aircraft guidance from the en route airway structure to the missed approach
clearance limit.

Any of the segments, except missed approach, can be divided by adding one or more
stepdown fixes (SDF). Stepdown fixes are used to keep an aircraft at or above agiven
altitude to avoid an obstacle. When stepdown fixes are added, the segment is broken into
multiple segments. The divided segments are defined in AIXM 5.0 as segment legs.
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Segment Controlling Obstacle

All feeder, initid, intermediate, fina, circling, and missed approach areas are reviewed
for any changes that would affect flight altitudes. Each segment must identify a
controlling Obstacle. The controlling Obstacle is the highest obstacle relative to a
prescribed plane within a specified area called a surface assessment area. See Surface
assessment diagram.

Surface assessment areas are also evaluated for sidestep segments. A sidestep maneuver
isthe visual aignment maneuver, required by a pilot executing an approach to one
runway and cleared to land on a parallel runway.

NOTE: In precision approach procedures where obstacles penetrate the approach surface,
the controlling obstacle is the one which results in the requirement for the highest
decision height.

Segment Alignment
Straight

Wherever possible, a straight-in approach is specified which is aligned with the runway
centre line. In the case of non-precision approaches, a straight-in approach is considered
acceptableif the angle between the final approach track and the runway centre lineis 30°
or less.

Arc

ARC segments are described starting at a point moving clockwise or counterclockwise to
another point. A magnetic bearing and distance from a centre point define the starting
and ending points.

A lead radial or lead DME can be provided for any segment alignment.

Thelead radial or DME provides information for aircraft with single receiving equipment
to change the receiver to the localizer or other facility providing the course guidance and
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to ensure the aircraft is within the clearance coverage area of LOC facilities before
changing frequency or accepting on course indication.

Course Reversal Segment

A course reversal is usually provided for aircraft entering the terminal areafrom a
direction that is greater then 90 degrees of the final approach course. Initial, Intermediate
or Final segments can be defined as a Course Reversal.

Procedure Turn

Procedure Turn provides a means to reverse the course for alignment to the runway. The
procedure Turn is defined by indicating the side of the course (l€eft or right), course and a
distance from the Fix that the turn must take place within.

Hold In Lieu

A holding pattern can be used in an approach at the clearance limit of the missed
approach, as a turn segment within a procedure (hold in lieu) for course reversal and as a
holding area at the entry of an approach procedure (IAF). See Holding Pattern diagram.

Base Turn or Teardrop (Collocated and Non-collocated)

A teardrop penetration consists of departure from a significant point on an outbound course, followed by a
turn toward and intercepting the inbound course at or prior to the IF or Significant point. Its purposeisto
permit an aircraft to reverse direction and lose considerable altitude within reasonably limited airspace.
Where no IF is available to mark the beginning of the intermediate segment, it shall be assumed to
commence at a point 10 miles prior to the FAF.

Holding

Holding patterns are used on approach procedures to provide missed approach holding,
arrival holding, or course reversal.

Missed Approach Holding. A holding pattern is defined when the final phase of a missed
approach ends with holding.

Hold in Lieu (Holding segment used as Course Reversal). The reversal procedure may he
preceded by manoeuvring in a suitably located holding pattern.

Arrival Holding. Holding pattern descents are considered initial segments until the
aircraft is established on the intermediate approach track. Where holding is required prior
to entering the initial approach segment, the holding fix and initial approach fix should
coincide. When thisis not possible, theinitial approach fix shall be located within the
holding patiem on the inbound holding track.
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TS <<object>>
SegmentLeg HoldingUse
BlegType : codeTypeLeg codeHoldingUse
GlegPath : codePathTraj <<feature>>
%legTypeARINC : codeTypeProcPath : | —————— | HoldingPattem
GrequiredNavigationPerformance : codeRnp _ | RinstructionAltitudeReference : codeDistVer describesUseOf | (romHotaing)
o1 Beourse : valAngleBrg s — )
- starti ngAllcourseType : codeTypeCourse —
GeourseDirection : codeDirRef _—
STLES tumbirection : codeDirTum lo—
Te";::::t;i":":;“‘”‘ QerticalAngle : valAngle
Broe : codelapFix endingAt GepeedLimit : valSpeed TS
% eadRa valAngleBrg * Zbankangle : valAngle L AngleIndication
%l eadDME : valDist = ———_ limitedByAngle (from Navaids Poins)

— Dangle : valAngleBrg
——>{BangleType : codeTypeAngleBrg
0.1 BindicationDirection : codeDirRef

e v
o Bui nce : codeDistVer BtrueAngle : valAngleBrg
isAcCentel BcardinalDirection : codeCardinalDirection

E:v
BindicatorFACF : codeYesNo 0--1

GlowerLimitAltitude : valDistVer

BiowerLimitReference : codeDistver @minimumReceptionAltitude : valDistVer
Baltitudelnterpretation : codeDescrDistVer llalongTrackHagDeleteMe : codeYesho
<<object>> GaltitudeOverrideATC : valDistVer
SegmentPoint altitudeOverrideReference : codeDistVer
(fromNavaids Points)
1
i;‘e";"‘”cz’d‘lyceyz‘:‘e%“"” i liniedByDistance <<object>>
Gwyawy,mm TeodaYeaNo — 0. Digancelndi cation
g —
radarGuidance : codeYesNo \
= \ hasTralectory Bdistance : valDist
i\( BminimumReceptionAltitude : valDistVer

Qtype : codeTypeDistind

isyalidFor
ApproachLeg | | DepartureLeg | | ArmivalLeg ‘\ 0.1
i ] i <<objec>
\ Cure
(fom Geomety)
0.+| [Mhorizon al Accuracy : val ..

<<object>>

AircraftCharacteristics

(from Shared)

Btype : codeTypeAcht
Gengine : codeTypeAchtEngine
GnumberEngine : codeActtEngineNo
GtypeAircraftiCAO : codelcaoAircraftTy.. |
GaircraftLandingCategory : codeCatAcft

Figure12: Segment Leg
This model defines the relationships of the SegmentLeg feature to other features within
the AIXM model.

SegmentLeg feature isthe main abstract feature. Abstract features are not implemented
in AIXM but are used to define common attributes for its child features. The child
features define the type of segment (feeder or arrival, initial, intermediate, final, or missed
approach). The Terminal SegmentPoint, ApproachCondition, SegmentLeg and Minima
objects define the approach segment further.

The SegmentL eg feature defines the specific detail s about the segment such as the course,
distance and leg type.

Holding can be used on a procedure in three ways. The holdingUse object defines the use
and any other instructions that are related to the holding use such as climb in hold
instructions.

Anglelndication and Distancelndication are used to limit the aircraft flight path.

Each segment may be defined for specific aircraft, which is defined by the
AircraftCharacteristics object.

Terminal SegmentPoint defines the points such as start and end, of each segment leg.
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IZINITIAL : string
GINTERMEDIATE : string
[FEEDER : string

[GFINAL : string

BEMISSED APPROACH : stri...
[XISTEPDOWN : gtring

<<enumeration>>
codeSegmentType
(from AIXM Data Types)

<<enumeration>>
codeMinimaFinalApproachPath
(from AIXM Data Types)
JIESTRAIGHT_IN : gring
[GCIRCLING : gring
[ISIDESTEP :sting

codeMeasurementType

IGVDP : gring

<<codelist>>

(from AIXM Data Types)

<<enumeration>>

codeHoldingUse

(from AIXM Data Types)
[GPT : string
FGARRIVAL : string
MISSEDiAPPROACH © stril....

<<codelist>>
codeTypeAltitudeAd]
(from AXM DataT ypes)
[ORA : string

[BAS : string

<<enumeration>>
codeAltitudeType
(from AIXM Data Types)

<<enumeration>>
codeDirTurn
(from AIXM Data Types)

WL : string
TSR : string
GE : string

BPT
oG
sGs

oMt

AT :
GAC:
&S| : string
BXxL:
BPR:
BSHAA : gring
BEvA :
1 string
: string
1 string

Bca:

string
string

string
string

string

string

: string
JEMAH : string
[GsA:

[GOTHER : string

string

<<enumeration>>
codeTypeProcPath
(from AIXM Data Types)

JGOTHER : string

<<enumeration>>
code CatLdgAid
(from AIXM Data Types)
5 : sting
g : gring
g : sting
[GIIA : gring
B : dring
Fginc : gring
[YINOCAT : gring

codePhaseProc

<<enumeration>>

(from AIXM Data Types)

<<enumeration>>
codeDescrDistVer
(from AIXM Data Types)

(o : gring
91 : #ring
g2 : aring
13 : #ring
g4 : gring
g5 : gring
g6 : gring
57 : gring
148 : gring
159 : gring
[GF : gring
M :sting
&S : gring
[§T - gring
BV : gring
[GA : gring
19z - gring
[GP : gring
%R : gring

JGOTHER : dring

<<enumeration>>
code YesNo
(from AIXM Data Types)

<<enumeration>>
code TypeCourse
(from AIXM Data Types)

code CatAcft

: dring
: dring
: dring
: dring
: dring
: dring
JYOTHER : dring

<<enumeration>>

(from AIXM Data Types)

WEOTHER : string

<<enumeration>>
codeDirRef
(from AIXM D aa Types)

<<enumeration>>
codeSatelliteServiceLevel
(from AIXM Data Types)

<<enumeration>>
code ApproachType
(from AIXM Data T ypes)

[GILDA : string

[gLOC : string

[GVORTAC : string
[DME : string

BERNP : string
PEGPS : string
FEGLONASS : string
PBEGALILEO : string

BERNAV : string

Figure 13: Segment Leg Codélists
The enumerations/codelists for segment leg.
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<<object>>
ApproachCondition <<feature>>
(from 1 - Approach) identifies +altimeter| ServiceOnInstrumentApproachProcedure
<final ApproachPath : codeMinimaFinal ApproachPath = (from Service)
0.1 @remoteFlag : codeYesNo
0 , @primaryFlag : codeYesNo
f appliesTo
|
establishes |
| 0.
/
/‘ <<feature>>
| RunwayDirection
1 / has indicates e
/
<<feature>> |
FinalLeg /‘
/
/
[
/
|
| 0.1
J p-1
4
<<object>> <<object>>
FASDataBlock Minimay
GaltitudeFPAP : valDistVer B 10 5 HiniTe)
«horizontalAlarmLimit : valAlarmLimit _FURED 8 VR
gverticalAlarmLimit : valAlarmLimit oalt!tudecode : codeM|n|mymA|t|tude
thresholdCourseWidth : valDist «altitudeReference : codeDistVer
lengthOffset : valDist e EAlBIERYE
GoeoidHeight ; valDistver omll!tawH9|ght : va.|D|s(Ver
GheightAboveElipsoid : valDist Mlradiokeight : valDistVer i
GCRCRemainder : valHex &heightCode : codeMinimumHeight
wheightReference : codeDistVer
wvisibility : valDist
gmilitaryVisibility : valDistVer
wmandatoryRVR : codeYesNo
remoteAltimeterMinima : codeYesNo

Figure 14. Final Segment Leg Conditions
The ApproachCondition object is used to identify circling or final segment conditions.

Approach conditions describe the segment stipulations.

A final or side-step segment will have arelationship to arunway. Thisis represented by
the "appliesTo" relationship to RunwayDirection.

Minima defines the minimum altitude and where applicable the minimum height and
visibility information for the segment.

The minimum information discussed above may be adjusted based on the altimeter source
and location. Thisrelationship is documented by the
ServiceOnlnstrumentA pproachProcedure feature.

For WAAS and LAAS procedures extrainformation is required for the final approach
segment (FAS) data block and FM'S CRC calcul ation.
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<<feature>>
SegmentLeg

&legType : codeTypeleg

wlegPath : codePathTraj

1egTypeARINC : codeTypeProcPath
wrequiredNavigationPerformance : codeR...
gcourse : valAngleBrg

wcourseType : codeTypeCourse
&courseDirection : codeDirRef
«turnDirection : codeDirTurn
&verticalAngle : valAngle

speedLimit : valSpeed
wspeedReference : codeSpeedRef
«bankAngle : valAngle

wlength : valDist

«duration : valDur
wprocedureTurnRequired : codeYesNo
upperLimitAltitude : valDist
supperLimitReference : codeDistVer
«lowerLimitAltitude : valDistVer
«lowerLimitReference : codeDistVer
waltitudelnterpretation : codeDescrDistVer

&
\ \ \
<<feature>> <<feature>> <<feature>>
DepartureLeg ArrivalLeg ApproachLeg
<<feature>> <<feature>> <<feature>> <<feature>>
ArrivalFeederLeg IntermediatelLeg FinalLeg MissedApproachLeg

<<feature>>
InitialLeg

&guidanceSystem : codeFinalGuidance

landingSystemCategory : codeCatLdg...

gminimumBaroVnavTemperature : valT
&rmpDMEAuthorized : codeYesNo

wtype : codeTypeMissedApproa...
&thresholdAterMAPT : codeYes...
& heightMAPT : valDistVer

hasVisualDescentPoint ?

Vo
<<object>>
TerminalSegmentPoint
(from Navaids Points)

role : codelapFix
«leadRadial : valAngleBrg
«IeadDME : valDist
«indicatorFACF : codeYesNo

Figure15: SegmentL egSpecialization
This diagram shows the different types of segment legs for each type of procedure.

Classes
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1.2.1.5.1 ProcedureTransition

A group of consecutive segments that are part of abranch on an approach procedure, SID
or STAR.

ATTRIBUTES
transitionld | Data Type: codeldDesigPt
Definition: Used strictly for ARINC coding. The identifier will be the initial point for each transition. A transition

includes multiple segment legs.

type | Data Type: codePhaseProc

Definition: The type of transition.

ASSOCIATIONS

ProcedureTransition 0..* transitionFor 1 Procedure IsAggregate.  False

Definition: Procedures have set flight paths that transition the aircraft within the procedure.

ProcedureTransition 0..* contains 1..* SegmentlLeg Is Aggregate:  False

Definition: A transition contains and is flown by a equential series of segment legs.
ProcedureTransition represents 0..1 Curve IsAggregate.  True
Definition: Transition is graphically represented by curve

ProcedureTransition hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
SID

Overview

Approach Procedure Overview
STAR

1.2.1.5.2 FASDataBlock
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Final Approach Segment Data Block. The additional information about the Precision
Final Segment. Most attributes describe the LPV path point record required for WAAS
procedures.

ATTRIBUTES

altitudeFPAP | Data Type: valDistVer

Definition: The height of the Flight Path Alignment Point in reference to Mean Sea Level (MSL)

horizontal AlarmLimit | Data Type: valAlarmLimit

Definition: (ARINC) Horizontal Alert Limit (HAL) istheradius of acirclein the horizontal plane (the local plane
tangent to the WGS-84 ellipsoid), with its center being at the true position, which describes the region which is required
to contain the indicated horizontal position with the required probability for a particular navigation mode assuming the
probability of a GPS satellite integrity failure being included in the position solution is less than or equal to E-4 per hour.

vertical AlarmLimit | Data Type: valAlarmLimit

Definition: (ARINC) Vertical Alert Limit (VAL) ishalf the length of a segment on the vertical axis (perpendicular
to the horizontal plane of WGS-84 dllipsoid), with its center being at the true position, which describes the region which
isrequired to contain the indicated vertical position with a probability of 1-E-7 per approach, assuming the probability of
a GPS satellite integrity failure being included in the position solution is less than or equal to E-4 per hour.

thresholdCourseWidth | Data Type: valDist

Definition: The width of the lateral course at the Landing Threshold Point (LTP). Thiswidth, in conjunction with
the location of the Flight Path Alignment Point (FPAP) defines the sensitivity of the lateral deviations throughout the
approach.

lengthOffset | Data Type: valDist

Definition:

geoidHeight | Data Type: valDistVer
Definition: The height of the Geoid (reference surface for orthometric or MSL heights)

relative to the WGS-84 ellipsoid. It is a positive value when the Geoid is above
the WGS-84 ellipsoid and negative when it is below. The valueis used to
convert an MSL elevation to an ellipsoidal or geodetic height - the height above

ellipsoid.

hei ghtAboveElipsoid | Data Type: valDist
Definition: Height above the surveyed point in reference to WGS-84 ellipsoid.
CRCRemainder | Data Type: valHex
Definition:

ASSOCIATIONS

ApproachCondition has 0..1 FASDataBlock IsAggregate:  True

Definition: An RNAYV precision approach has afinal approach segment data block.
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FASDataBlock hasRemarks 0..* Notes IsAggregate:  True

Definition:

Class appearsin diagram.
Final Segment Leg Conditions

1.2.1.5.3 HoldingUse

Describes how the holding pattern is used on a segment.

ATTRIBUTES

holdingUse | Data Type: codeHoldingUse

Definition: Indicates how the holding is used on the approach segment.

instruction | Data Type: txtRmk

Definition: Textual description of descend requirement on a procedure. I nstructions for descending in holding
pattern.

Example: TEZNE WP ARRIVALS DESCEND TO 14000 IN TEZNE WP HOLDING PATTERN (N,LT,169
INBOUND) PRIOR TO COMMENCING APPROACH

instructedAltitude | Data Type: valDistVer

Definition: An altitude referneced in the holding use instructions.

instructionAltitudeReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 ellipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

HoldingUse describesUseOf 0..n HoldingPattern Is Aggregate:  False

Definition: segment leg uses a holding pattern for arrival holding, missed approach holding or hold in lieu of
procedure turn.

HoldingUse hasRemarks 0..* Notes IsAggregate.  True
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| Definition:
SegmentLeg extablishes 0..1 HoldingUse IsAggregate.  True
Definition: a segment leg establishes the use of a holding pattern.

Class appearsin diagram.
Segment Leg

1.2.1.5.4 SegmentLeg

A portion of an procedure as defined by two consecutive significant points.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an altitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.
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turnDirection | Data Type: codeDirTurn

Definition: A codeindicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knvh.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.

Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)
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lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

ProcedureTransition 0..* contains 1..* SegmentLeg IsAggregate.  False

Definition: A transition contains and is flown by a equential series of segment legs.

SegmentLeg startingAt 0..1 Terminal SegmentPoint IsAggregate.  True

Definition: determines the starting point of the segment

SegmentLeg endingAt 0..1 Termina SegmentPoint IsAggregate.  True

Definition: determines the ending point of the segment
SegmentLeg 1 hasTraectory 0..1 Curve IsAggregate.  True
Definition: Segment Leg is depicted by the trgjectory

| SegmentLeg isArcCenter 0..1 | Is Aggregate.  True
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Terminal SegmentPoint

Definition: An segment known as an Arc can be defined as a radius and distance around a center point.

SegmentLeg limitedByAngle 0..1 Anglelndication Is Aggregate:  False

Definition: Aircraft trajectory must not cross the angle indication.
SegmentLeg limitedByDistance 0..1 IsAggregate.  False
Distancel ndication

Definition: Aircraft trajectory must not cross this distance indication.
SegmentLeg hasRemarks 0..* Notes IsAggregate.  True
Definition:

SegmentLeg 1 isvalidFor 0.* AircraftCharacteristics | |s Aggregate.  True

Definition: A segment leg can be established for specific aircraft characteristics.
SegmentLeg extablishes 0..1 HoldingUse IsAggregate.  True
Definition: a segment leg establishes the use of a holding pattern.

SegmentLeg evaluatedBy 0..1 IsAggregate.  True

Obstacl eAssessmentArea

Definition:

Class appearsin diagram.

SID

Overview

Approach Procedure Overview
Segment Leg

SegmentL egSpecialization

STAR

2 - Obstacle Assesment Associations
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1.2.1.5.5 ArrivalFeederlLeg

A type of segmentleg designed in accordance with the rules for arrival feeder segments
having the properties specific to aarrival feeder approach segment.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an altitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of all the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed

Definition: The value of the speed limit on the procedure leg.
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Rules:
Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knv/h.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.

Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.
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altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

Class appearsin diagram.
SegmentL egSpecialization

1.2.1.5.6 InitialLeg

A type of segmentleg designed in accordance with the rules for initial segments having
the properties specific to ainitial approach segment.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an altitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It is atolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.
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courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR
radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A codeindicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knvh.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.

Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer
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Definition: A codeindicating the reference for avertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

Class appearsin diagram.
SegmentL egSpecialization

1.2.1.5.7 IntermediatelLeg

A type of segmentleg designed in accordance with the rules for intermediate segments
having the properties specific to an intermediatel approach segment.. The intermediate
segment begins at the point where the initial approach intercepts the FAC.

Page 52 of 85




Version: AIXM 5.0 Date;11/30/2006 Approach Procedure Proposal

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an atitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knv/h.

speedReference | Data Type: codeSpeedRef

Definition: A code indicating the reference system for a speed value.
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bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.
Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for avertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control
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altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

Class appearsin diagram.
SegmentL egSpecialization

1.2.1.5.8 FinalLeg

A type of segmentleg designed in accordance with the rules for final segments having the
properties specific to afinal approach segment..

ATTRIBUTES
guidanceSystem | Data Type: codeFinal Guidance
Definition: Guidance system used on the final approach segment of an instrument approach procedure.

(Commonly used to differentiate linesin a minimatable.)

landingSystemCategory | Data Type: codeCatLdgAid

Definition: Landing system category for use of the minima

minimumBaroV navT emperature | DataType: vaT

Version: AIXM 5.0 Date;11/30/2006 Approach Procedure Proposal

Definition: [FAA-H-8261-1] The temperature at which aBaro-VNAV isnoted NA. It is the minimum temperature
limitation published for each procedure for which Baro-VNAYV minimums are published. This temperature represents the

airport temperature below which the use of Baro-VNAYV is not authorized to the LNAV/VNAV DA.

For example, the note "Baro-VNAV NA below -20°C (-5°F)" implies that the approach may not be flown at all using
Baro-VNAYV when the temperature is below -20° Celsius. However, Baro-VNAV may be used for approach guidance

down to the published LNAV MDA.

Note: Used inthe LNAV final segment.

rnpDM EA uthorized | Data Type: codeY esNo

Definition: Appliesto RNAVguidance. Indicatesif DME/DME RNP 0.3 is allowed.

DME/DME based RNP-.03 systems may be used only when a chart note indicates DME/DME availability, for example,
"DME/DME RNP-0.3 Authorized." Specific DME facilities may be required, for example, "DME/DME RNP-0.3

Authorized, ABC, XY Z required."

Note: Used on RNAV final segment.
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legType | Data Type: codeTypel eg

Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the
procedure. For example, reaching an atitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knv/h.

speedReference | Data Type: codeSpeedRef

Definition: A code indicating the reference system for a speed value.
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bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.
Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
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Two series of values exist:
1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

FinalLeg 1 establishes 0..* ApproachCondition IsAggregate.  True
Definition: Final Leg of an approach establishes conditions to be applied.
FinalLeg hasVisualDescentPoint 0..* IsAggregate.  True

Terminal SegmentPoint

Definition: Visual Descent Point (VDP). [AIM] The VDP is adefined point on the final approach course of a
nonprecision straight-in approach procedure from which normal descent from the MDA to the runway touchdown point
may be commenced, provided visual reference required by 14 CFR Section 91.175(c)(3) is established.

Note: For RNAV procedures, VDPs apply only to aircraft utilizing LNAV minima, not LPV or LNAV/VNAV
minimums.

Class appearsin diagram.
Final Segment Leg Conditions
SegmentL egSpecialization

1.2.1.5.9 MissedApproachLeg

A type of segmentleg designed in accordance with the rules for missed approach
segments having the properties specific to a missed approach approach segment.. The
missed approach segment begins at DA and ends at the clearance limit.

ATTRIBUTES
type | Data Type: codeTypeMissedApproach
Definition: Indicates if the missed approach leg is part of the primary instruction.
threshol dAfterMAPT | Data Type: codeYesNo
Definition: Indicatesif MAP is before or after the Threshold
_heightMAPT | Data Type: valDistVer
Definition: Elevation of the missed appraoch surface at the missed approach point.
| legType | Data Type: codeTypel eg
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Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the
procedure. For example, reaching an atitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knvh.

speedReference | Data Type: codeSpeedRef

Definition: A code indicating the reference system for a speed value.
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bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.
Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:
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1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

Class appearsin diagram.
SegmentL egSpecialization

1.2.1.5.10 ArrivalLeg

A portion of an arrival procedure (STAR) as defined by two consecutive significant
points.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an atitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.
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turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knvh.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.

Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.
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Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition:

A codeindicating the reference for a vertical distance.

Two series of values exist:
1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition:

A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition:

Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition:

A codeindicating the reference for a vertical distance.

Two series of values exist:
1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

ArrivalLeg 1.* isPartOf 1 Star IsAggregate:  False

Definition:

Arrivals have defined legs.

Class appearsin diagram.

Overview

Segment Leg

SegmentL egSpecialization

STAR

1.2.1.5.11 DeparturelLeg

A portion of an departure procedure as defined by two consecutive significant points.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the
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procedure. For example, reaching an atitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.

courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR

radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A code indicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knv/h.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
| bankAngle | Data Type: valAngle
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Definition: The recommended bank angle of the aircraft on the turn.

Rules:
Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for avertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:
1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
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2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

DepartureLeg isPartOf 1 StandardinstrumentDeparture | |s Aggregate:  False

Definition:

Class appearsin diagram.
SID
Overview

Segment Leg
SegmentL egSpecialization

1.2.1.5.12 ApproachLeg

A portion of aterminal approach procedure as defined by two consecutive significant
points.

ATTRIBUTES
legType | Data Type: codeTypel eg
Definition: An indication of the event that allows identifying the end of the leg and the start of the next leg on the

procedure. For example, reaching an altitude or outbound timing.

legPath | Data Type: codePathTraj

Definition: A code defining a specific type of flight path such as arc, base turn outbound, base turn inbound, track,
proc turn, hold in lieu.

legTypeARINC | Data Type: codeTypeProcPath

Definition: A comprehensive description of the 'path and terminator' concept is given in ARINC Specification 424,
Attachment 5, Path and Terminator.

requiredNavigationPerformance | Data Type: codeRnp

Definition: [ICAQ] Required navigation performance (RNP). [ICAQ] Specifies the minimum navigation
performance accuracy required in an airspace. It is the navigation performance accuracy of al the user and navigation
system combinations within an airspace.

Note: It isatolerance factor for flying. The factor istaken into consideration when determining protected airspace for
aircraft.

course | Data Type: valAngleBrg

Definition: The value of the course angle in degrees.
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courseType | Data Type: codeTypeCourse

Definition: A codeindicating the type of course to be observed. E.g. true track, magnetic track, heading, VOR
radial, true bearing, magnetic bearing.

courseDirection | Data Type: codeDirRef

Definition: Indicates flight direction to/from the navaid providing the course guidance.

turnDirection | Data Type: codeDirTurn

Definition: A codeindicating the direction of the turn.

vertical Angle | Data Type: valAngle

Definition: The value of the vertical climb angle of the aircraft on the procedure leg. A negative value means
descent.

Rules:

Asaplausibility rule, value should be between -10 and +50 degrees.

speedLimit | Data Type: valSpeed
Definition: The value of the speed limit on the procedure leg.
Rules:

Asaplausibility rule, value should be equivalent to between 0 and 400, when expressed in Knvh.

speedReference | Data Type: codeSpeedRef
Definition: A code indicating the reference system for a speed value.
bankAngle | Data Type: valAngle
Definition: The recommended bank angle of the aircraft on the turn.

Rules:

Asaplausibility rule, value should be between 5 and 35 degrees.

length | Data Type: valDist

Definition: Length of the segment

duration | Data Type: valDur

Definition: Segment duration

procedureT urnRequired | Data Type: codeY esNo

Definition: Indicatesif a procedure turn isrequired at the end of the segmentleg. Default is No.
upperLimitAltitude | Data Type: valDist

Definition: The value of the upper altitude

(used when codeDescrDistVer is Between

upperLimitReference | Data Type: codeDistVer
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Definition: A codeindicating the reference for avertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

lowerLimitAltitude | Data Type: valDistVer

Definition: The lower limit altitude.

Highest of the lower limit altitudes in controlling obstacles plus the altitude adjustments (operational factors)

lowerLimitReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

altitudel nterpretation | Data Type: codeDescrDistVer

Definition: A code indicating how the altitude attributes of a procedure leg should be interpreted.

altitudeOverrideATC | Data Type: valDistVer

Definition: Alternate altitude when directed by Air Traffic Control

altitudeOverrideReference | Data Type: codeDistVer

Definition: A codeindicating the reference for a vertical distance.
Two series of values exist:

1) real distance: from GND, from the MSL, from the WGS-84 €llipsoid
2) pressure distance: QFE, QNH, STD.

ASSOCIATIONS

ApproachLeg 1.* isPartOf 1 IsAggregate.  False
I nstrumentA pproachProcedure

Definition: Approaches have defined segments (Initial, Intermediate, etc.) that can have stepdown legs.

Class appearsin diagram.
Overview

Segment Leg
SegmentL egSpecialization
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1.2.1.6 5 - Circling

Circling Feature Background

Visual manoeuvring (circling) isthe term used to describe the phase of flight after an
instrument approach has been completed. It brings the aircraft into position for landing on
arunway which is not suitably located for straight-in approach, i.e. one where the criteria
for aigmnent or descent gradient cannot be met.

A circling approach will be specified in those cases where terrain or other constraints
cause the final approach track alignment or descent gradient to fall outside the criteriafor
astraight-in approach. The final approach track of a circling approach procedureisin
most cases aligned to pass over some portion of the usable landing surface of the
aerodrome.

Each circling situation is different because of variables such as runway layout, final
approach track, wind velocity and meteorological conditions. Therefore, there can be no
single procedure designed that will cater for conducting a circling approach in every
situation.

After initial visual contact, the basic assumption is that the runway environment should
be kept in sight while at minimum descent atitude/height for circling. The runway
environment includes features such as the runway threshold or approach lighting aids or
other markings identifiable with the runway.

Circling procedures are not applicable to helicopters. The helicopter pilot has to conduct a
visual manoeuvre in adequate meteorological conditions to see and avoid obstaclesin the
vicinity of the final approach and take-off area (FATO) in the case of Category H
procedures, or a suitable landing area in the case of Category A or point-in-space
procedures. However, the pilot must be alert to any operational notesregarding ATS
requirements while manoeuvring to land.

Visual manoeuvring area

The visual manoeuvring areain which obstacle clearance should be taken into
consideration for aircraft carrying out a circling manoeuvre is determined by drawing arcs
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centred on each runway threshold and joining those arcs with tangent lines. The radius of
the arcsisrelated to:

aircraft category;

Speed

wind speed; and

visual manoeuvring (circling) area exclusions

and is captured in AIXM 5.0 using the surface assessment objects and relationships. See
Surface Assessment diagram.

A sector in the circling area where a prominent obstacle exists may cause the areato be

prohibited for circling. Circling restrictions can be shown visually or textually. The
following are examples of both.

The boundaries of any sector in which
visual maneuvering (circling) is prohibited.
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<<object>>
<<feature>> AircraftCharacteristics
CirclingArea %77777 isEvalautedFor (from Shared)
- usedOn - type : codeTypeAcft
—= . ;
1 engine : codeTypeAcftEngine
1 . numberEngine : codeAcftEngineNo
< > . .
e I<Aealure h:’ d [GtypeAircraftiCAO : codelcaoAircraftTy...
nstrumentApproach=rocedure [ZaircraftLandingCategory : codeCatAcft
(from 1 - Approach)
iillistratedBy pprovedEor g«
0..*
<<object>> appliesTo <<featqre>?
0.1 - - RunwayDirection
ApproachCondition I — o
(from1 - Apraach) 0.. (from Rumay)
finaJApproachPath :codeMinimaFinalApproach Path
<<object>>
Surface indicates
(from Geometry) 0..1
isAppliedT j
horizontaIAccuracy:vaIE... 0.1 s reato <<0‘bj.ecl>>
. . Minima
| isDepictedBy (from 6 - Minima)
0..*
<<object>>
CirclingRestriction
<<object>> . .
CircleSector isDescribedB
(from Shared)
arcDi rection : codeArcDirection
[gfromAngle : valAngleBrg -1 isEffective
[GtoAngle : valAngleBrg
[&angleType : codeTypeAngleBrg
[@angleDirectionReference : codeDirf...
[innerDistance : valDist
[ZouterDistance : valDist
[GupperLimit : valDistver 0.1
cupperLimitReference : codeDistVer
[&lowerLimit : valDistVer <<object>>
[ZlowerLimitReference : codeDistVer Timetable
‘ (from Time Managemenf)
[@workngHours: code TypeT imetat...
Figure17: Circling

UML Diagram

Page 71 of 85




Version: AIXM 5.0 Date;11/30/2006 Approach Procedure Proposal

The CirclingAreafeature is the main feature in this diagram. All objects required to
define circling are related to the CirclingArea.

The ApproachCondition object is used to identify circling conditions. The conditions
describe the circling stipulations such as specific runways, sidstep runways or aircraft
categories for a given circling minimum.

Obstacle clearance applied in the development of each instrument approach procedureis
considered to be the minimum required for an acceptable level of safety in operations.
The Minima object defines the specific attributes to describe safe levels. See Minimums
diagram.

Areas may be restricted for visual circling. A sector in the circling areawhere a
prominent obstacle exists may cause the area to be prohibited for circling. The
CirclingRestriction and CircleSector objects contain attributes for defining the restricted
areas.

Circling restrictions can be shown visualy or textually on agraphical approach chart.
The Surface object is used to capture the visual representation.

The timeTable and timeSheet objects are used to describe the valid time periods. Circling

may be restricted according to atime table. An example would be when an circling is
restricted at night.
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<<datatype>> <<enumeration>>
code Rnp codeYesNo
(from AIXM Data Types) (from AIXM Data Types)
<<XSDfacet>> pattern : string = \d{1,2}(\.\d{1}){0,1} Y : string
PEN : string
<<enumeration>> <<enumeration>>
codeCatLdgAid codeMinimumAltitude <<codelist>>
(from AIXM Data Types) (from AIXM D aa Types) codeTypeAltitudeAd;
gl : string [ZlocA : string (from AIXM Data Types)
[ : string DA : string [&RA : string
Pz : string PZIMDA : string [ZAS : string
FZA : string AT : string
FZB : string [ZAcC : string
FZhic : string <<onumeretionss gl : string
BNCCAT - siing codeMinimaFinalA pproachP ath )FEE ': zttrr::g
(from AIXM D aa Types) HAA - string
PESTRAIGHT _IN : string A - st
) &MA : string
<<enumeration>> [ZCIRCLING : string PZPT : string
codeTypeAngleBrg PESIDESTEP : string JEDG : string
(from AIXM Data Types) GS . string
[ZITRUE : string IGCA : string
IOMAG : string <<enumeration>> [GMT : string
FORAD : sting codeMinimumHeight [EMAH : string
ICOTHER : string (from AIXM Data Types) SA : string
[ZDA : string [ZOTHER : string
[ZloCH : string
[FEHAT : string
PEHAA : string

Figure

18: Circling Coddlists

Codélists used in Circling context

Classes

1.2.1.6.1 CirclingRestriction

Describes a (sub)sector used to restrict flight within acircling area.

ATTRIBUTES

ASSOCIATIONS

| ApproachCondition isAppliedTo 0..*

| Is Aggregate:

False
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CirclingRestriction

Definition: restrictions may be created for a set of conditions

CirclingRestriction isEffective 0..1 Timetable IsAggregate.  True
Definition: Restrictions may only be valid for specific times

CirclingRestriction  isDescribedBy 0..1 CircleSector | |s Aggregate.  True
Definition: depicts the attributes that describe the geometry for the restricted area
CirclingRestriction isDepictedBy 0..1 Surface IsAggregate.  True
Definition: depicts the geometry for the restricted area

CirclingRestriction hasRemarks 0..* Notes IsAggregate.  True

Definition:

Class appearsin diagram.
Circling

1.2.1.6.2 CirclingArea

[FAA 8260.3] The areain which aircraft circle to land under visual conditions after

completing an instrument landing approach.

ATTRIBUTES

ASSOCIATIONS

CirclingArea iillistratedBy 0..1 Surface IsAggregate.  True
Definition: depicts the geometry for the circling area
CirclingArea 0..* usedOn 1 | Is Aggregate.  False

Page 74 of 85




Version: AIXM 5.0 Date:11/30/2006

Approach Procedure Proposal

I nstrumentA pproachProcedure

Definition:

Circling is used on approach procedure to safely provide visual guidance to other runways.

CirclingArea has 0..* ApproachCondition

IsAggregate: True

Definition:
minimums.

Obstacle assessment of circling areas can define specific conditions causing restrictions or different

CirclingArea hasRemarks 0..* Notes IsAggregate: True
Definition:
CirclingArea isEvalautedFor 1 IsAggregate: True

AircraftCharacteristics

Definition:

A different circling areais constructed and evaluated by aircraft category

CirclingArea evaluatedBy 0..1
ObstacleAssessmentArea

Is Aggregate:

True

Definition:

Class appearsin diagram.

Circling

Approach Procedure Overview

2 - Obstacle Assesment Associations

1.2.1.7 6 - Minima

MinimumsBackground

Obstacle clearance is a primary safety consideration in the devel opment of instrument
approach procedures. From the operational point of view, it is stressed that the obstacle
clearance applied in the development of each instrument approach procedure is
considered to be the minimum required for an acceptable level of safety in operations.
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Obstacle assessment surfaces are evaluated for every segment or area of an approach
procedure defining the safest altitude.

Minima apply to the final segment of an approach or visual manoeuvring (circling).
Minimas are devel oped by adding the effect of a number of operational factorsto
Obstacle Clearance Altitude/Height to produce, in the case of precision approaches,
decision altitude (DA) or decision height (DH) and, in the case of nonprecision
approaches, minimum descent altitude (MDA) or minimum descent height (MDH).
Many conventional instrument approach procedures can have a combination of sensors.
For example, aVOR approach (with the off-field facility as the FAF) can have the final
approach segment minimums reduced by including a DME stepdown fix. One set of
approach minimums can be associated with the final segment without the use of the DME
stepdown fix, and another set of minimums can be associated with the use of aDME
stepdown fix. The identification of these minimums associated with the use (or non-use)
of aDME stepdown fix will be found in the approach minimums box of the instrument
procedure chart. The two sets of minimums are considered dual minimums.

Dual minimums based on a stepdown fix combined with local and remote altimeter
settings could result in four sets of minimums.

The authorized minimums apply to both day and night conditions unless otherwise
restricted. When night minimums are not authorized or are higher than day minimums,
restrictions are noted.

NOTE: In AIXM we establish the segment type (in this case final and final stepdown)
with the type of sensor (ILS, DME, LOC, etc.) in the segment conditions feature. The
actual sensor or guidance is a query to asignificant point. A significant point can be a
designated point, navaid or guidance system.

ILS Category (CAT) Il and 111 Precision Minimums

A standard ILS istermed "Category 1" (flown with pressure altimeter) , allowing landings
for suitably equipped aircraft in weather with 2400 ft (732m) visibility or 1800 ft (549m)
in case of touchdown and centerline lighting and 200 ft ceiling (cloud base or vertical
visibility). More advanced Category Il (flown autocoupled with radio atimeter) and I11
systems allow operations in near-zero visibility, but require specia additional
certification of the aircraft and of the pilot. Category Il approaches permit landing with a
100 foot decision height and visibility as low as 1200 ft (366m). Category 11 is flown by
an autoland system on board the landing aircraft, and permits operations even with no
decision heights and visibility better than 700ft (Cat 111a) or between 150ft and 700ft (Cat
[11b). Each operator certified for Cat |11 operations will have specific decision heights and
visibility minima established which are unique to their certification. Some operators are
authorized to land in zero/zero conditions (Cat I11c). Category Il/111 installations include
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in-runway centreline and touchdown zone lighting, as well as other aids and
enhancements.

Minimum Type
A procedure may authorize the following types of minimums:

Straight In
Sidestep
Circling

Straight In

Each straight in type will be defined for a specific runway and required sensor (optional
carriage of equipment that may support lower minimas; specific navigational aid or
RNAYV functionality) or aRNP value. A Minima contains atable of values for each
aircraft category. To define the values for a minimum an obstacle assessment surface is
evaluated for each aircraft category determining the controlling obstacle for the surface
and defining the Obstacle Clearance Altitude.

Operational factors are applied to the Obstacle Clearance Altitude for each aircraft
category to define the DA/MDA listed in the minima.

The straight-in approach MDA must provide at |east the minimum required obstacle
clearance in the final approach segment (FAS). It must also be high enough to ensure that
no obstacles penetrate the missed approach surfaces.

Sidestep

A standard instrument approach procedure may serve parallel runways by straight-in
landing on adjacent runway (side-step). The landing minimums to the adjacent runway
will be based on nonprecision criteria and therefore higher than the precision minimums
to the primary runway, but will normally be lower than the published circling minimums.

Circling

Circling may not be allowed at some busy terminal areas. Published circling minimums
provide obstacle clearance within the appropriate area of protection and at or above the
circling altitude.

The circling MDA must provide at least the minimum required FAS obstacle clearance
and the minimum required circling obstacle clearance in the circling approach area. It
must also meet the missed approach requirements. The published circling MDA must not
be above the straight-in FAF altitude or below the HIGHEST non-vertically guided
approach no-light, straight-in MDA.
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Visibility

Minimum visibility available to the pilot is not required for the development of the
procedure, but isincluded as abasis for the devel opment of operating minimas. Visibility
information may be provided in each minimabox by aircraft category.

The minimum standard visibility varies with aircraft category, the HAT/HAA, and the
navigational system accuracy. It must provide a pilot at MDA/CMDA timeto establish
appropriate visual references, to descend safely from the MDA, and maneuver to the
runway or airport.

Definitions

Decision Altitude (DA).

DA denotes the final approach minimum altitude for procedures that provide vertical final
approach descent guidance; e.g., MLS, ILS, LDA w/Glideslope, TLS, LPV, Baro-VNAV,
and PAR.

Decision Height (DH).
The DH, (also referred to as Height Above Threshold [HATHh]), isthe DA value
expressed in feet above the landing runway threshold.

Minimum Descent Altitude (MDA).
MDA represents the final approach minimum altitude for approaches that do not provide
vertical guidance.

Obstacle assessment surface (OAS).
A defined surface intended for the purpose of determining those obstacles to be
considered in the calculation of obstacle clearance altitude/height for a specific procedure.

Obstacle clearance altitude (OCA) or obstacle clearance height (OCH).

The lowest altitude or the lowest height above the elevation of the relevant runway
threshold or the aerodrome elevation as applicable, used in establishing compliance with
appropriate obstacle clearance criteria.

Runway Visual Range (RVR).

RVR is asystem of measuring the visibility along the runway. It is an instrumentally
derived value that represents the horizontal distance a pilot will see down the runway
from the approach end. It is based on the sighting of either high intensity runway lights or
the visual contrast of other targets; whichever yields the greater visual range.
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<<object>>
Minima
<<object>>
ApproachCondition
(from 1 - Approach)

waltitude : valDistVer
galtitude Code : code MinimumAltitude

altitude Reference : codeDigVer indicates i . 0% .
@height : valDistVer T wfinal ApproachPath : codeMinimaFinal ApproachPath
gmilitaryHeig ht : val DistVer e
gradio Heig ht : val DistVer 0..1 T
appliesTo //‘
/

wheightCode : codeMinimumHeight
gheightReference : codeDistVer /
/

<<feature>> 0..* |
/

&Visibility : valDig
«militaryVisibility : valDistVer | d
ZmandatoryRVR : code YesNo RunwayDirection /
GremoteAltimeteMinima : codeY esNo (from Runway) //
/
/
’ identifies
‘ |
adjustedBy“ /0/
| /
0..* /
y f
<<object>> /
EquipmentUnavailableAdjustments f
gtype : codeEquipUnavailableType /e/
gdescription : txtRmk +altimeter |
¢ _approachLightinglnoperative : code YesNo \j/ -1
<<feature>>
’ SeniceOninstumentAppmoachProcedure
\\ (from Service)
contain‘\\ @remoteFlag : codeYesNo
\ primaryFlag : codeYesNo
0..*
N
<<object>>

EquipmentUnavailableAdjustmentColumn
<:guidanceEquipment : codeApproachType
<flandingSystemLights : codeYesNo
<equipmentRVR : codeYesNo
<visibilityAdjustment : valDistVer
<#_approachLightinglnoperative : codeYesNo

<<feature>>
Senice
(from Senvice)
gtype : codeTypeSer
gclass : codeSourceSer
gradarAssisted : codeYe...

Figure20: Minima
UML Diagram

The Minima Object is used to describe Vertical and horizontal minimas for approach
conditions such as aircraft category, atimeter, etc. Minimums are defined for the circling

area and/or segment legs.
The minimum standard visibility varies with aircraft category, the HAT/HAA, and the
navigational system accuracy. Visibility attributes contained in the this object are

available to document these minimums.
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Equi pmentUnavail ableAdjustments object is used to adjust minimums when the
equipment is not available.

The minimum information discussed above may be adjusted based on the altimeter source

and location. Thisrelationship is documented as a service.
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<<codelist>>
codeTypeSer
(from AIXM Data Types)

FZACS : string
FZADS : string
FZADVS : string
FZAFIS : string
BZAFS : string
PEAIS : string
[EIALRS : string
[ZAMS : string
[ZAMSS : string
[ZAPP : string
[ZIAPP-ARR : string
[ZIAPP-DEP : string
[gARTCC : string
[gATC : string
FEATFM : string
[EIATIS : string
[IZATIS-ARR : string
[[GATIS-DEP : string
JEATM : string
[GATS : string
[ZIBOF : string
[gBS : stiing
F&COM : string
PECTAF : string
PEDVDF : string
FZEFAS : string
PZFCST : string
PEFIS : stiing
[EIFISA : string
[gIFss : string
IZGCA : string
[ZlOAC : string
[IZINOF : string
[GIMET : string
[ZPAR : string
[ZRAC : string
FZIRADAR : string
[ZRAF : string
[gRCC : string
[EISAR : string
[IZISIGMET : string
[&isMcC : string
[ZISMR : string
[ZISRA : string
FZSSR : string
FETAR : string

P& TWEB : string
PETWR : string
FZUAC : string
PEIUDF : string
[ZVDF : string
[ZVOLMET : string
[ZVOT : string
[ZIOVERFLT : string
FZENTRY : string
[ZEXIT : string
[ZINFO : string
[ZIOTHER : string
[EALTIMETER : string
[ZASOS : string
[ZAWOS : string
[ZIRCOM : string
PEIRCAG : string
[&iss : string

<<enumeration>>
codeCatAcft
(from AIXM Data Types)

gA : string
B : string
[gic : string
%D : string
[JE : string
[lgH : string
[OTHER : string

<<enumeration>>
codeVisibilityRVR
(from AIXM Data Types)

FZRVR : stiing
JBVIS : dring

<<enumeration>>
codeMinimumHeight
(from AIXM Data Types)

DA : string

[lZOCH : string
[GHAT : string
IGHAA : string

<<enumeration>>
codeYesNo
(from AIXM Data Types)

[y : string
&N : string

<<enumeration>>
codeCatLdgAid
(from AIXM Data Types)

% : string

g : string

&I : string
[GINIA : string
[&INB : string
F@inc : string
IGINOCAT : string

<<enumeration>>
codeDistVer
(from AIXM Data Types)

PGHE! : string
PGALT : string
F&ws4 : string
PE8STD : string
JEOTHER : string

<<enumeration>>

codeEquipUnavailableType

(from AIXM Data Types)

STANDARD  string

<NONSTANDARD : string

<<enumeration>>
codeMinimumAltitude
(from AIXM Data Types)

[[ZIOCA : string

[lZDA : string
[I5IMDA : string

<<enum erati on>>
codeApproachType
(from AIXM D aa Types)

<<enumeration>>
codeMinimaF nalApp roach Path
(from AIXM Data Types)

F8ASR :sting
FBARA :sting
FBARSR : gring
F8PAR :sting
PZ2ILS : dring
PEILSDME :string
[@ILS (PRM): string
[GLDA :string
JGLDA/DME : striing
fgLoc :sting
fgLoc BC: dring
[ELOC/DME : string
JLOC/DME BC :string
JGMLS :stiing
&ML S/DME : string
FGNDB : sting
[IZNDB/DME : string
[l SDF :string
FETLS :string
FEVOR : stiing
F&VOR/DME : string
IGTACAN : string
FEVORTAC :sting
PEIDME : stiing
IZIDM E/DME : gring
FERNP :sting
P8GPS :sting
PEIGLONASS : dring
FEGALILEO : stiing
FERNAV : gring

PESTRAIGHT_IN : string
PZICIRCLING : string
[ZISIDESTEP : string

<<datatype>>
codeRnp
(from AIXM Data Types)

<<XSDfacet>> pattern : string = \d{1,2}(\.\d{1}){0,1}
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Figure2l: Minima Codelists

Classes
1.2.1.7.1 Minima

Vertical and horizontal visual minimums for a procedure segment conditions such as
aircraft category, navigation equipment usage, procedure type, altimeter, etc.

ATTRIBUTES
altitude | Data Type: valDistVer
Definition: The lowest atitude used in establishing compliance with obstacle clearance criteria. The lowest

altitude an aircraft flies before making a decision to land or abort and take the missed appraoch. (Highest of the lower
limit altitudes in controlling obstacles plus the altitude adjustments (operational factors))

altitudeCode | Data Type: codeMinimumAltitude

Definition: Decision Altitude (percision final)
Minimum Decent Altitude (non percision final or circling)

altitudeReference | Data Type: codeDistVer
Definition: A code indicating the reference for the altitude.

height | Data Type: valDistVer
Definition: The height value for the minumum

militaryHeight | Data Type: valDistVer
Definition: The height value for the minumum used by DoD

radioHeight | Data Type: valDistVer
Definition: The height reported by aradio altimeter. Appliesto CAT I1.

heightCode | Data Type: codeMinimumHeight
Definition: Height Above Touchdown (all others)

Height Above Airport (circling)
Height Above Landing (copters)
HAS (Point in space procedures - copters)

heightReference | Data Type: codeDistVer
Definition:

visibility | Data Type: valDist
Definition: The minimum visibility needed to land at the airport.
militaryVisibility | Data Type: valDistVer
Definition: The visibility value for the minumum used by DoD
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mandatoryRV R | Data Type: codeY esNo
Definition: Indicates visibility measurement type.
remoteAltimeterMinima | Data Type: codeY esNo
Definition: Indicatesif this minimaisthe primary

ASSOCIATIONS

ApproachCondition indicates 0..1 Minima IsAggregate.  True
Definition: minimums may be created for a set of conditions

Minima adjustedBy 0..* IsAggregate.  True
EquipmentUnavailableAdjustments

Definition: Minimums are adjusted when equipment is unavailable.

Minima hasRemarks 0..* Notes IsAggregate.  True
Definition:

Class appearsin diagram.
Circling

Minima

Final Segment Leg Conditions

1.2.1.7.2 EquipmentUnavailableAdjustments

Used to describe adjustments to minimums when equipment is not availabile

ATTRIBUTES
type | Data Type: codeEquipUnavailableType
Definition:
description | Data Type: txtRmk
Definition: Describes the non-standard table.
| _approachLightingl noperative | Data Type: codeY esNo
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Definition: Indicates of the approach lighting is INOPERATIVE

ASSOCIATIONS

EquipmentUnavailableAdjustments contain 0..*
EquipmentUnavailableAdjustmentColumn

IsAggregate:  True

Definition: contains the adjusted values

Minima adjustedBy 0..*
EquipmentUnavailableAdjustments

IsAggregate: True

Definition: Minimums are adjusted when equipment is unavailable.

EquipmentUnavailableAdjustments  hasRemarks 0..*
Notes

IsAggregate: True

Definition:

Class appearsin diagram.
Minima

1.2.1.7.3 EquipmentUnavailableAdjustmentColumn
Adjustments that need to be applied in case equipment is inoperative.

ATTRIBUTES

guidanceEquipment | Data Type: codeApproachType
Definition:

landingSystemL ights | Data Type: codeYesNo
Definition:

equipmentRVR | Data Type: codeYesNo
Definition:

visibilityAdjustment | Data Type: valDistVer
Definition:

_approachL ightingl noperative | Data Type: codeYesNo
Definition: Indicates of the approach lighting is INOPERATIVE
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ASSOCIATIONS

EquipmentUnavailableAdjustments contain 0..* IsAggregate.  True
EquipmentUnavailableAdjustmentColumn

Definition: contains the adjusted values

EquipmentUnavailableAdjustmentColumn IsAggregate.  True
hasRemarks 0..* Notes

Definition:

Class appearsin diagram.
Minima
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