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1.0

This Advisory circular (AC) is provided for information and guidan-ce purposes' lt may describe an

exampte of an accepi;; ;;r;r, nrt noi'ii',;-;;iv ,.*Jn. ot oemonstrating compliance with

regulations ano stanoailr.-1,i. AC on its owndoes not change, create' amend or permit deviations

from regulatory .."qr,r"iients, nor does-it 
"ttriflif.,, 

minrmuin standards This AC is issued in

accordance with Rule 8i of Civil Aviatron Regulations 2002

ThisACmayusemandatorytermssuchas'.must,,,,.shall,,and.l:,,:*required,,soastoconveythe
intent of the regulatory requirements wnere ap[iit'o'r"' rn" term 

.should" is to be understood to mean

that the proposed metnoci of compliance is lliongfV recommended-'-unt"tt an altemative method of

safety protection is imflemented that would ,"*i tsI"*t"ed the intent of the recommendation'

INTRODUCTTON

11 Purpose

'I
a

ThepurposeofthisACistoassistoperatorswhoarerequiredtodevelopandConductatraining
programme with regard t"il't" "" 'rGround 

Pioximity Warning System (GPWS)

., 2 Applicability

This document is applicable to all operators who are required to 
-operate 

aeroplanes equipped with

cpws as per Ftight aperations Requirel-";;; I'A"riptan"s, Ft'isht operations Requirements -

Helicopters and Flight glperations n"quir"rJnt)J - e upiut Aviation These operators should ensure

the flight crew are prouillo *itn the minimum tiaining and follow procedures as stipulated in this Ac

1 3 DescrrPtion of Changes

i"loi aPPltcable

2.0

1\

,2

(3)

(4)

22

REFERENCES AND REQUIREMENTS

Reference Documents

--e iollowing reference material may be consulted for information purposes

lCAO Annex 6 Part I and Part ll

FlightoperatiotlsRequiremet.tts.Aeroplanes.Flightoperatiot'tsRequirements_Helicopters
,n"a itignt Operatiorts Reguirements - General Aviatiort

Cancelled Documents

Not apPlicable

(1)

Definitions and Abbreviations

The following definitions are used in this document:

(a)controlledFlightlntoTerrain(CFIT):Accidents.,..*|:Iu,properlyfunctioning
aircraft under tn%'.".,r"' ;i;l;*y'q;;tliieo ano certificated crew is flown into terrain

with no apparent awareness on the part of crew

FlightSdfetyFoundation_CurrentSafetylnltiativeshttp://fliqhtsafetv.oro/

commercialAviationSaf etvream(!ASr)--::Py,,=rl:X""""#:it?!:?HUio

/
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GPWS Alerts:

t'Falsg,,: 
Thg

possibly be justified
probable that a fault
the cause

(,2) The following abbreviations are used in this document

( ): rndrcates any versron 
^of .the 

document (e^g FAA AC 20-13g0 wourd indicate FAAAC 20-i38(A), FAA AC 20_138(81, ran ai zo_138(C) etc.)AC: Advisory Circular;
AFM: Aircraft Flight Manuat
APRAST: Asia paciftc RegionalAviation Safety TeamCAA; CivilAviation Authority ' --
919T' Commerciat Aviation Safety Team
CBT: Computer Based Training
CFITi Controlled Flight lnto Terrain

lC![A: Ftight Crew Operating Manual
FLTA: Fonvard Looking Terrain Avoidance
FM.S: Ftight Management System

-glWS: 
Ground proximity Warning System

ILS: lnstrument Landing System
LOFT: Line Oriented Ftighi Training
MEL: Minimum Equipment List
PDA: Premature Descent Alert
QFE: Atmospheric pressure

IASG: Regional Aviation Safety Group
SE: Safety Enhancement
TAWS: Terrain Awareness and Warning System

(b)

I
I

term 'false, means that 
_GpWS.issued an alert that could notby the position of the 
,aircraft i; ,esp# tl ten"in, and it isor faiture in the system lequipment'"-n-Ir"oi.,,ipr, data) has been

"Nuisance": The term 'nuisance, means that GpwS issued an arert that was
ffi#S if:?,H' iln1,},1fl "J": ",1iil:? 

J [f$F - - J i o?,i!,",i,. 
" 

b y i n d e i ;; i ;;;

,ffH[:"'.r. ]ff":".'grrsenuin"' means that GPWS issued an arerr that was both

These terms have ,1r_r_: il assessing. onry after the occurrence is over and tofacititate subsequent 
T-:ttri:, l!.";l",,ir;;y-of the 

"qripr*i ,,,i0 ,n" programs itcontains. rt is not intended *rat flight c;;lilouro attempiio cr;;i * arert into any:lrtff:t.r:ree catesorr"s *r,en" riruli' 
"noro, 

,rrri- 
""]rii'JiJ" or warninss are

3,ffi?:T'rTH::J"i:l:?n' orsanisation or enterprise ensased in or orrerins to

(c)

(a)

(b)

(c)

(d)

(e)

(0
(g)

(h)
(i)

U)
(k)

(t)

(m)

(n)

(o)

(p)
(q)

(r)
(s)

(t)

3.0 BACKGROUND

(1) The materialdescribed in this Advisory circurar (AC) is orr:!-?n materiars deveroped by the
A'RAST cFrr.sub-grorp ,rii"n ,r" 'pi:"g 

", t["-a;b;tions or the commerciar Aviation
ii';:::i[",x ';,'?n",JTBf!"'Jfi::".1;h t*:["s;!,",* 11",!," ,r,!I[p,icaoi,itv
operation oreratorg shourd,."ruiiotf31i1"i"ori"" riishiffiifi?i, ].r,j1i",., iliJl""#operating Manual (FConal-r*lirtJ,'mation appricabre-to- speciric configurations. rf thereshould be anv conflict o"tt 6un in"'Jont"rt, oiirir nc'"#,ilse punrisned in the other
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4.0
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(3)
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documents describe above, then information contained in the AFM or FcoM will takeprecedence over that contained in this AC.

T.he.tntroduction of ground proximity warning system (GPWS) equipment in 1g7g resulted in a
significant reduction in controlled flight into t,errain (CFIT) accidents. However, CFIT accidents
do still occur, not only to those aeroplanes that have no GPWS, but also to GpWS-equ,pp.o
aeroplanes that encounter terrain rising too rapidly ahead of them or that descend below a
safe approach path when in a landing configuration.

A further step was taKen with_the development of GPWS with a forward looking terrain
avoidance functlon, generally referred to as enhanced GPWS and known in the Unite-d States
as Terrain Awareness and warning System (TAWS). with the advent of enhanced GPWS/
TAWS in '1996, the number of CFIT accidents involving aircraft equipped with this technologywas reduced drastically. However, not all aeropla-nes have 

'enhanced 
GpWS/ TAWSequipment installed and there has been severai CFIT accidents occurring 

"r"ry 
y""r.

Accordingly to IATA Safety Report 2011, gOVo of the CFIT accidents were related to aircraft
not equipped with enhanced GpWS/ TAWS.

ln order to derive the greatest safety benefit from GPWS equipage, operators are required to
develop the necessary training programme and procedures relatirig to GpwS

SCOPE

This advisory circular (AC) contains training objectives for Ground proximity Warning System(GPWS) pilot training.

The scope of this AC is designed to identify training objectives in the areas of: academic
training; manoeuvre training; initial evaluation; and recirrent qualification. Under each ofthese four' areas, the training material has been separated into those items which are
considered essential training items and those which are considered desirable. ln each area,
objectives and acceptable performance criteria are defined.

N.o. attempt is made to define how the training programme should be implemented. lnstead,
objectives are.established that define the r<nowteo-ge a pilot operating OpwS is expecieJtopossess and the performance expected from a pilot who has completed GpWS training.
However, the guidelines do indicate those areas in which the piloi receiving th; ia;i;ingshould demonstrate his/her understanding, or performance, using a real-time, interactive
tqaining device, i.e. a flight simulator. Where appropriate, notes are included wlthin theperformance criteria which amplify or clarlfy the material addressed by the training objective.

Unless otherwise stated, the term "GPWS' in this AC refers to a Ground proximity Warning
system enhanced by a forward rooking terrain avoidance function.

TRAINING OBJECTIVES

GPWS Academic Trainrng

This training is typically conducted in a classroom environment and could be done during the
course of study to obtain the appropriate professional pilot llcence. ln addition, elements-may
be covered during type specific technical training in the course of a formal type enJorsement
course. The_knowledge demonstrations specified in this section may be completed througn
the successful completion of written tests or by providing correct responses to non-real-time
computer based training (CBT) questions. As part of thJcontinuat training, training ;11rt"rirt.
may be issued when there are equipmenusystem changes and upgrades.

-
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Theorv of operation

The pilot should demonstrate an understanding of GPWS operation and the criteria
used for issuing cautions and warnings. This iraining should address the following
topics:

a) Svstem operation

To demonstrate knowledge of how GpWS functions.

The pilot must demonstrate an understanding of the
following functions.

(i) Surveillance

r The GPWS computer qlo_c9_s.sgs data suppried from an air data computer,
a radio altimeter, an ILS/MLS/MM (multimode) receiver, a roll attitude
sensor, and flap and gear selector position sensors.

r The forward looking terrain avoidance function utilises an accurate sourceof known aircraft posiflon, such as may be provided by a fright
management system (FMS) or gtobal positioning system (Gps), and-an
electronic terrain database. The source and scope of the terrain, obstacle
and airport data, and features such as the terrain clearance floor, the
runway picker, and geometric altitude (where provided) should all be
described.

Objective

Criteria.

Alert Thresholds

Objective:

Criteria:

(ii)

Displays required to deliver Gpws outputs include a loudspeaker for voice
announcements. visual alerts (typrcally amber and red lights), and a terrain
awareness display (that may be combined with other disptais). rn aoJition,
means must be provided for indicating the status of rAWS and any partial
or total failured that may occur.

Terrain Avoidance

. outputs from the GPWS computer provide visual and audio synthetic voice
cautions and warnings to alert the flight crew about potentiat'conflicts with
terrain and obstacles.

(b)

To demonstrate knowledge of the criteria for issuing
cautions and warnings.

The pilot should be able to demonstrate an understanding of
the methodology used by GpWS to issue cautions ind
alerts and the general criteria for the issuance of these
alerts to include:

o Basic GPWS alerting modes specified in the ICAO Standard:
Mode 1: excessive sink rate;
Mode 2: excessive terrain closure rate:
Mode 3: descent after take-off or go-around,
Mode 4: unsafe proximity to terrain,
Mode 5: descent below ILS glide slope (caution only).

. An additional, optional alert mode:
Mode 6: radio altitude call-out (information onty).

: '.'"*'1., q
'q -_::-::::-:r
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GPWS cautions and warnings that alert

ilt;ir- a;;; of the aircraft in line with

irjin"itJ*rto looking terrain avoidance

lr"rt (POn) functions)'

the flight crew to obstacles and

.r 
-raiicent 

to its projected flight
"iFLTAt and Premature descent

(c) GPWS Limitations

objective:ToverifythatthepilotisawareofthelimitationsofGPWS'

criteria: Ili",,l,'ll,"Jn??'oorti3"i:#il!:li^:f.1H[i::1r-H
manufacturer tor tne""[uiJ'"iii *t]J"r installed ltems might

include

o Navigation is not to be predicated on the use of the terrain display'

o Unless geometric altitude data is provided' the u'se of predictive GPWS

functionsisprohibitedwnenaltimlt!'*n"",r"settingsdisplayQFE.

.Nuisancealertscanbeissued.iftheaerodromeofintendedlandingisnot- 
i"J"OuO in tne GpWS airporl database'

o ln cold weather operationl corrective procedures-should be implemented

bythe"'l*'nreitGPWSn"'in-ouiri"ompensationsuchasgeometric
altitude data'

' Loss of input data to the GPWS computer :"Yld i::'lt in partial or total

loss ot flrnctionality' Where-;;;;J exist to"inform the crew that

functionalityhas.been-,o"g"d"il"inii"'=nourobeknownandthe
consequences understood

.Radiosrgnalsnotassociated.withtheintendedflightprofile(eglLSglide
patn t'an's'iiJ'iont t'o' 'n 'oiai"ni 

runway) may cause false alerts'

.lnaccurateorlowaccuracy.aircraftpositiong?lllg"lgleadtofalseornon-

'nnun"i'tion 
of terrain or oOstacJei'ahead of the aircraft'

o MEL restrictions should be applied in the event 
-that 

GPWS becomes

partiallvorcompletelvunservi:::;;;iiitn"'robenotedthatbasicGPWS
nut no'fJ*iro 

jtooking capability )

(d) TAWS lnhibits

objective: 1".,ff:Jrt:TiiJffi,J;':!L;il,g""|.:',,llio',?To'''"ns 

under

The oilot should demonstrate knowledge and unclerstanding

;i',h5 ;;'i;"; GPws inhibits includins:Criteria

. A means of silencing voice alerts'

. A means of inhibiting lLs glrde-^path signals (as may be required when

- 
;-;;ti.g a lLs back beam apProacn)'

o A means of inhibiting flap position sensors (as may be required when

executing ,n ,ooio'""l ;1[ til;]irp. not iri"a ntrmit p'otition for landins):
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. A means for inhibiting the fonrtrard looking terrain avoidance (FLTA) and
premature descent alert (pDA) functions;

o ,A means for selecting or deselecting the display of terrain information;

. Together with appropriate annunciation of the status of each selection.

Operatinq Procedures

The pilot shouid demonstrate the knowledge required to operate the GPWS avionics
and interpret the information presented by Gpws. This may be incorporated as part
of a type endorsement course. This training should address the following topics:

(a) Use of controls

objective: To verify that the pilot can properly operate all Gpws controls
and inhibits.

Criteria: Demonstrate the proper use of controls including:

. The means by which, before flight, any equipment self-test funetions can
be initiated

. The means by which GPWS information can be selected for display;

. The means by which all GPWS inhibits can be operated and what the
consequent annunciation mean with regard to loss of functionality.

(b) Displaylnterpretation

Objective

Criteria:

To verify that a pilot understands ihe meaping of all
information that can be annunciated or displayed by GpWS.

The pilot should demonstrate the ability to properly interpret
information annunciated or displayed by GpWS including:

(c)

Knowledge of all visual and aural indications that may be seen or heard;

Response required on receipt of a caution;

Response required on receipt of a warning;

o Response required on receipt that partial or total failure of Gpws has
occurred (including annunciation that the present aircraft position ls of low
accuracy).

Use of Basic GPWS or Use of the Forurard Looking Terrain Avoidance Function
Only

Objective

Criteria:

. How to recognise uncommanded loss of the GpWS function, or how to
isolate this function, and what level of cFlr protection then remains
(essentially, the forurard looking terrain avoidance function)^

To verify that a pilot understands what functionality will
remain following loss of the GPWS or of the forward looking
terrain avoidance function.

The pilot should demonstrate knowledge of the followlng:
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tr,

How to recognise uncommanded ross of the forward Iooking terrain
avoidance function, or how to isolate this function, and what levelof cFlr
protection then remains (essentially. basic GpWS)

(d) Crew Co-ordination

Objective

Criteria:

Oblective

Criteria.

Objective

Criteria:

r what action will be taken, and by whom, in the event that a Gpws caution
and/or warning is issued.

r How multi-function displays will be used to depict GpwS information at
take-off, in the cruise, and for the descent, approach, landing (and any go_
around). (This will be in accordance with procedures specified oy ine
operator, who will recognize both that it may be more desirable that other
data is displayed at certain phases of flight, and that the terrain display has
an automatic 'popup' mode in the event that an alert is issued.)

Reporting Requirements

To verify that the pilgt adequately briefs other crew members
on how GPWS alerts will be handled.

The pilot should demonstrate that the pre-flight briefing
addresses procedures that will be used in preparation for
responding to GPWS cautions and warnings including:

To verify that the pilot is aware of the requirements for
reporting alerts to the controller and other authorities.

The pilot should demonstrate the following:

To demonstrate knowledge of the criteria for issuing cautions
and warnings.

The pilot should be able to demonstrate an understanding of
the methodology used by GPWS to lssue cautions and
warnings and the general criteria for the issuance of these
alerts to include:

(e)

. 
Wh"_n, fbllowing recovery from a Gpws alert or caution, any transmission
of information should be made to the appropriate air traffic control unit;

. What written report is required to be made, how it is to be made, and
whether any cross- reference should be made in the aircraft technical log
and/or voyage report (in accordance with procedures specified by the
operator) following a ftight in which the aircraft ftight path has been
modified in response to a Gpws alert, or if any part of the equipment
appears not to have functioned correcfly.

Alert Thresholds(f)

Awareness of the modes associated with basic Gpws including the input
data associated with each.

Awareness of the visual and aural annunciations that can be issued by
GPWS, and how to identify which are cautions and which are warnings.
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A.

1
GPWS Manoeuvre Training

,f"*::::::#:H*tff ".r"T,ff xr:x,hrff ilf nJ",ii,"x.:.0c.'ec,y,.Gpws

Objective:

Criteria: 
To verify that the pilol

;ffi,fi'3:,:i",,. ;:;";:# ;"ffi# 
responds to cautions

o ro initiate 
""r,.,^ 

,^^. 
-' -' "srDrr€ understands the need,

ffi f 
:iJ;xJ,:i:?"?[":iJi:#r:,illHlJ;il{H""i,:pw^S,ossue

rili"*,*i;fl li:*y#,Jl:dilt,?,:?3;,1r"*:r:#:,f;0",,,ffi 
TI. The proper response to a caution mi,o To rer 

ght require the pilot:
o ro 

^JX,g;:,1.i,e 
ordescent:

' ;:' li;iJ:IiiJ*Fn ilfl1flr:";::i;ffi?'

"onou.?ll 
r"r; il;, ;l',o ,nn,o,, . *^-"' 

ru roorbit a glide path signar if

: il #rtly,l','i;#'#' 
il'lil'iHJ5i,ff::il,[ 

ffi #ifl!i.:.i;,

:,i*#*,:i,,J*i"",l*ji,*i[##:{,*id,,]iiif 
s:.:#[,,j*#Rqqbonse to Warnin*

Objective: 
To ve

c,.,e,,, 
ffi;#J:i"ffi: ffi# ;:"":.,,. 

warn nss

' To initiate a climb 
-'-"s ufro€l"stands the need,

j3
fl i:;ll[,*,jffi ,* ]i:;fl ,Hl::;li*::i,,:i:*H?HJ[:;"*,1,;:::I:

ffiff1f,'--ry'riffi'#Mu#$}$l}i;hffi,i#

2\

\,4..
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that external sources of drag (e.g. spoilers/speedbrakes) are retracted, and

i".p"it of the stick shaker or oiher indication of eroded stall margin.

Gpws warnings must never be ignored. However, the pilot's response may be

firii"J to tnat ippropriate for a cairtion only if the aeroplane is being operated by

Jay in ctear visuat conditions, and it is immediately obvious to the pilot that the

aircraft is in no danger in respect of its configuration, proximity to terrain or

current flight path.

5.3 lnitial Evaluation of GPWS Operations

This could be done as part of an initial type endorsement course' The following should be

addressed.

1) A pilot's understanding of the formal academic training items should be assessed by

propermeans.Thismaybecoveredbytheappropriatesectioninthetechnical
examination

2)Apilot,sunderstandingofthemanoeuvretrainingitemsshouldbeassessedinaflight
simulator ttt auaiiaorei equipped with GPWS visual and aural displays and inhibit

setectors simtraiin ap'p""irni" and operation to those in the aircraftthe pilotwillfly'

and the resutts assessed by a synthetic flight instructot', synthetic flight examiner' type

rating instructor or type rating examiner'

3) The range of scenarios should be designed to give confidence that proper and timely

responses to GPWS cautions ano war-nings will result.in the aircraft avoiding a cFlT

accident. to acnieve this objective, tne fitot should demonstrate taking the correct

action to prevent a caution developing into a warning a.nd, separately, the 999aRe

manoeuvre needed in response to a-warning. These demonstrations should take

place when tne exernat visibility is zero, though there is. much to be learnt if initially'

the training is'-giu"n inlmountainous' or 'hilly'-terrain with clear visibility. This training

should comprise a sequence of scenarios, rather than be included in line orientated

flYing traininE (LOFT).

4) A record should be made, after the pilot has demonstrated competence' of the

: scenarios that were Practiced'

GPWS Recurrent Training (Annual)

1) GPWS recurrent training ensures that pilots maintain the appropriate GPWS

knowledge ,nJ 
=Xif 

ft. ln 
-particular, it reminds pilots of the need to act..promptly in

response to cautions and warnings, and of the attitude associated with flying the

escape manoeuvre.

2) An essential item of recurrent training is the-discussion of any significant issues and

operationat "on""*. 
that have beei identified by the operator' Recurrent training

should ,fro ,OJiu"t 
"6rng". 

to GPWS logic, parameters or procedures and to any

uniqueGPWScharacteristicsofwhichpilotsshouldbeaware.

REPORTING PROCEDURES

Verbal RePorts

Verbal reports should be made promptly to the appropriate air traffic control unit:

(a) whenever any manoeuvre has caused the aircraft to deviate from an air traffic

clearance;

34

i

6.0

(1)
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(b) WhenSubSequenttoarnanoeUvrethathascausedtheaircrafttoo"ffi
traffic clearance, the aircraft nas returneJ io a fright path that compries with theclearance;

when air traffic issue instructions that, if foilowed, wourd cause the crew tomanoeuvre the aircraft towards terrain or obstacre that, it *outo-"pp""r from thedisplay that a potentiar cFrr occurrence is iirlry to resurt.

(c)

(2) Written Reports

2

(a) Written reports should be submitted .to [applicable authority]in accordance with themandatory occurrence reporting requirements: 
- - -

o whenever the aircraft flight path has been modified in response to a GpwS alert(false, nuisance or genuine;.

(b) written reports shourd be made in ghe aircraft technicar rog:

' whenever a GPws alert has been issued and is believed to have been false; or,

' lf it is believed that a TAWS alert should have been issued but was not.
7.0 ACTION BY OPERATORS

(1) ln order to obtain the greatest safety benefit from Gpws, operators who are required tooperate aeroplanes equipped with GPWS 
"" 

p"ii.ppti"ilie.regutatory requiremenrsl shourd
:ilff,!","tf,fl,'S[lt"* 

are provided with the *i;irl;; t;.iniris and rorri* pro."dures as

(2) The operator is also required to maintain relevant,records of all ground and simulator trainingprovided to the flight crew for perusar ov tne cnn{. ;;;;;, required.

8.0 INFORMATION MANAGEMENT

Not applicable. 
,

9.0 DOCUMENT HISTORY

Not applicable..
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