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GCA
GPWS
HDG
ICAO
ILS
IMC
LA
LSC

. RO EBY TH D,

: Auto Pilot

: Automated Radar Terminal System

: Auto Thrust

: Air Traffic Control

: Automatic Terminal Information Service
: Category

: Controlled Flight Into Terrain

: Center of Gravity

: Crew Resource Management

: Cockpit Voice Recorder

: Distance Measuring Equipment

: Electronic Centralized Aircraft Monitor
: Enhanced Ground Proximity Warning System
: Federal Aviation Administration

: Flight Crew Operating Manual

: Flight Crew Training Manual

: Flight Control Unit

: Flight Director

: Flight Data Recorder

: Flight Mode Annunciator

: Flight Management Guidance Computer

: Flight Management Guidance System

: Flight Path Angle

: feet per minute

: Go Around

: Ground Controlled Approach

: Ground Proximity Warning System

: Heading

: International Civil Aviation Organization
: Instrument Landing System

: Instrument Meteorological Conditions

: Low Altitude Warning

: Lower Safety Cursor



MAC : Mean Aerodynamic Chord

MCDU : Multipurpose Control Display Unit
MS AW : Minimum Safe Altitude Warning
ND : Navigation Display

OM : Operations Manual

OMS : Operations Manual Supplement

PANS-ATM : The Procedures for Air Navigation Services — Air

Traffic Management

PAR : Precision Approach Radar

pb : push button

PF : Pilot Flying

PFD : Primary Flight Display

PM : Pilot Monitoring

PNF : Pilot Not Flying

QAR : Quick Access Recorder

RVR : Runway Visual Range

RWY : Runway

SPD : Speed

TAD : Terrain Awareness and Display

TCF : Terrain Clearance Floor

TOGA : Take Off Go Around

VOR : VHF Omnidirectional Range

VORTAC : VHF Omnidirectional Range Tactical Air
Navigation System

VS : Vertical Speed

WG L : Wireless Ground Data Link

AT SR

1ft :0.3048m

1kt :1.852km/h (0.51 4 4m/s)

1 nm :1,852m

11b :0.45 3 6kg

1 5E 1,01 3hPa (2 9.9 2inHg)
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(X4 [&NEHR )

AL
il

2.7 774 hLa—X—|ZHlTHER

FRSIZIE, KEAR T 2RO FDREOEG PWS BE#H I TR, W
IO ERERA T v MRAEYRFOTERD TR SN TV, KEAR Y = LRI
PRt A RLEREET (LN TCVRY EW9H,) IZiE, IMEDT —ZIZ EHEE S
TR, ART—XIERESh oz,

F DR ORFZIEIL, EHILETEICEER IR e, FDRICESKSNIZVH
F AR E S ZCSED 2 LIckViTo T,

2.8 HERAVIT U NEBICET AIER
2.8.1 [AIZEHEDOETE & JE0IR I

[FZ2 W IR B O R EBICALE L, RITSH & 1 1ft, X 3,00 0m, 1@
45m, RWY 18,736 (BJfr182° /002° ) T, REHEDIZNHEK
B4 %4 mW%f%é RWY 1 8iZPARHEA, RWY36@IL5@A
KOPARENZLDBEHEENNTESD, £/7-., NHC (FHVORTAC) |
RWY 1 81 A%@EW gﬁéhfw

53  REAR T2 VO F DR X, 2 5 REEFEFEER LD TH -7z,

*¥54  REANR D x VARG A R RRe R ) 1 0 2 FERRERFTREZR b D Th o 7z,

55 [BEEAN] L1, 7V OKREFROFMA) KT 74 RNA (BEFROKETA) OFHRUIHR
IZ XL BEEREAZ VD,
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zegkOALALEK 1 2nmls, KEZE RO 5
%Mmﬁ% ALK 7 nmlZ IR [E v S BRI o0
KETRITEDMIE L CTND 2 2D, [AZE#E~D
I S OB E BT WTRATS )~ & DBERE Ptk &
TR AR ZT 5D, (K1 IREHZEHEE L DM
3l B

D OMZERER OE IR Z X ET D720
[FZEERICBVWTRWY 1 8 i L TWAEA.
JFHI & U T RIZEPE~ ORISR I XM RTS8 TR
ERFET HZEHDOFRITL, 00 0 ftzHMEFFT 5
I OHREND, THIC L 0 EEEENDOBIEEE
H1,000ftTHY, —EDORM, (K& E %
FFLTRITT 52 & L5,

ﬁ~%

I

(1) TATIREEESEA A=Y Th B,
2.8.2 PAREA

[ 1AW DI 22 A8 T s & fefit 3 2 2=V ©, AR a i % & i L <
WD DIXFZEED R TH D, HREGFHEEHFES &1L, FREFEERPTCB O Tt
AT H U LD AT T IR L CEEET 5, BREOTLOHO L — X —iFE %217
IBEHIERTH D, BAKENF ORIz % LTl L —4%— (P AR : Precision
Approach Radar) T2 X ¥ HEE M OVKIEF R DOALEIZ DUV CTHER XL O @ &
ITHoTCHETHEAZPAREALNS,

PAREANIZT LSEALFRUHEEATHY, FZEHERWY 1 8 PARIEEAIZ
B DR EE, EABEITHOTIER CEAEITEZ ORI OMERFEE (XA N7
To—FEE) FIATRENRTHDER, VOREA (X5 M) ok HicHE
SNTFEDOTAT 2 — AR EILAR IR, BHEOLE, FZEHEORWY 18
PAREAIZEBNTIL, BEHIED DRSNS E&E FHRGEE (774 RRZS
AEE) 31,000ftTH 5,

2.9 WW%RWY18m@ﬁﬁ%ﬁﬁA
2.9.1 HELIEADZ DO
Eﬂ%tODI?(3()h40)STABILIZATION CRITERTA (ZE L7-#EADILUE) (21X, [RIHHE
ZF\F HSTABILIZED APPROACH (ZiE L7=H#EAN) OEfEL LT, R GREDY;
AT, HIEEE 1, 0 0 O FtiZW T, MMz Al L Lz L CREEAN
I—RA EEZELTHEALRTNUIR LRV ERESNTWS, 72, MFCOM
ONORMAL OPERATION CHEHHRE) (21, HREHEBLHRER, T2y 27 VA NDET
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EWERT DI EDNHESINTND, INHDZ LD, [ABSOEHER) 7ok A2
WTIE, S L, 0 0 OFt RIS T4 2ATE TIZ, F=vZ7 VX MEET L
TWHZ kb n,

¥72., FCOM P™iL, WEKILOEI 1, 00 0ftLh FTORKME FHEIX
1,000fpmTHLZ ENBESINTND

2.9.2 H#EADOTIE
2.8. HZFLak L2 MEICHE 21X, [RIBRRICEHB W T, RIZEHERWY 1 8 ~#EAT 5
.1, 0 0 O FtDKFETRITO S OIEHER 72 4 A =TV FIEIZ, K20 LB 725,

@ 0
s T T - TTw S 1]
*FroPUAb TS M2
X<l <gpnd - S 1,000
@ @ ,
R TR * BIFOF
2o w M3l
y T 1 T 1 1 T | I T T I [
RIS 1 2 3 4 5 6 7008 g 10 11 12

RUV1S fEtthmas DEEEE ()

O 7Z7v7 1), [2] L LTHEETS,
@ 6.0mmAdbY THEREEEZ TS, 777 13 &5,
@ i<, 77y 7)) ELT, F=v 7 VR NEFEM,
B FRASA E Tlise T3 5,
@ 3.0l LEFERGT 5,
X2 FEAERRFEZEHRRWY 1 8~ AFIE

%56 [FCOM PJ iX, 54~V — (Primary) FCOMDZ & Th V., RFEEN T HI1247-0 . FERN
TE O D IEMIE N EAEDO FiEEHE L, Wﬁfuﬁﬂﬁ@nﬁﬁﬂ&miﬁﬁn B 2&RE28ERTI2HDOTHD, F
COM PORBARELFEH-DF COMDILBRNE! %ﬁﬁ%%éiﬁ/\ IZF COM P DRERANENMELT D,
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2.10 FradEOBELER
2.10. 1 Ffowm
[FIR D EEME RS IE T O 29 1%, B, LT X 912> T 5,

& - | Rla TATEBA T |
______ < (VSIFPA): VS 7 |

FCU (Flight
Control Unit)

[ (LDG) BF
ECAM MEMO ZER{iE
(2.10.4 X8 HHE)

ND (Navigation
Display)

PFD (Primary
Flight Display)

X3 A320:3 sy

X 3IRT LT, FHEMEDO LT —L RIZiE, FCUMRHY, HEE (SPD).
Jifir/#%# (HDG/TRK) . /BE (ALT)., FRE=R/MATREEA (VS/FPA) FEDOEEZE & v
NI DBV I H—) TROERENRD D,

FHAIE O FERMEE O IEHIZIE, RAHGB THLIPFDRH Y, TOFRFVMIC
IIHEIC A 2 72 X TR RE 2R E 2 R > TEND B D, WP FDORIZIE, TnE
PPULLUP-GPWS 7' > 2R # > (LAF TGPWSARZ ] & 9,) Bd D,

Flo, FET —F 2 RKRT DWRMBERE A, FHHRO PRI ZORECIE A TN D,
FRMEIZIE, ECAMEWHIBERT AT ARHD, o P OoMOFKEFEY AT L0
Wiz L xE=r—LBERONTENERRZT D, LEOWRMAETEO FHIZIZE
CAMA v E—VHDAN—=ZANH Y | MZEICREE DA LT GE IS Hw &
CHEEMED A v =V 2 RRT H, REAENRVGE ZOAR—ZIAERR
ER Y W DOEREOLGEITIL, BRI X T MR O RE D HEFE A T & HECAM
MEMO™' 23 7R &5,

*57  FERERFD TECAM MEMO) |22\ TCliE, 2. 11. 4B 04,
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2.10.2 PEFDKUIND

Baix, 774 b - vIalb—F =&ML, FZERWY 1 8 ~D7 7 u—F
DORMZFHELTZBEOP FDEOND ORRFITH D,

PFDIZRRIND FHERIL, BAOKRE —EHRO L X0 fpnTEEZHER L
TWAHZ EARLTEY, [JEEEIZL, 000ft, HENEHEIX1, 020, HE
AL (BEHAE) 1218 2° ZRLTW5hD, NDIZIE, fIXI5IZRLZZVOR « RW
Y 1 8 AT DEMKEAT—R L Himh, PAREBEADOKEKEN 2 —XAZFR
SHTWD, AT~ — 7 I TBIEMEZ T LT Y . ZOMEKIIRKEEAN =T —2R
6. OnfiiEN Y ZRITH THHZ L ERL TS,

ATH AP/FD AP/FD 5 ,-—- +
B OEELE | OkEHE AP FD. | EMGCIZEREL TW=EARR (GEER)
e E£—F ATERRR VOR RWY 18 T 2 R

l16

AN JLsm MU ANDATH AN RN NS

U‘U nmulg NV vUnRA LU/ D Uy Hlllv}ui_

(CHATN) Eh a0 EEFIEES)
PFD ND

X4 PFD. ND®ERMH

7. FMAIZCERINAAP/FDOE— RRLEboH48121%,. K5 TRL
B0, BEOE— RPNABTHENDIER (HABER) Lo, #Httic
HEME IS, ZOMBAREERRIE. 1 0 WWMiksE L72%ICHZ 5,

- —> [[vs-o00 | [ VS -900

(10%FfE)

X5 F— RNEboBE80FMADOZELD—1F]
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2.10.3 VS /7

XI3DOF CUNRRMZHAHV S ) 7DV SE— Ni¥AE
IELTFT D EBY THD,

Bt ElX, VS 72 ELAIZEERSESZ LT, VS
BIZHABEREZEY NI ENTESL, 72, VS
7k, /7 &L (PUSH) 5l& (PULL) T 5% & uOfiiE
WCRADAT Y TNy JHEEE 72> TEY . /7 HIRIC
WEZR7Y) 7 ary () BEL2 00, ittty K6 VS, 7/VS#E
BETIDEOT AT T L Z L3, —ED
) EMZ B LT BB L 2o T B, VS ) TEBIK EVSE—FERD
VS&EICEY NLEABETEAR TS, £/, VSE—FRDLXIZ, VST
AW LRBEEN e LR VSE—ROFEEKERITTS, VS /7, #{E
DIEDODAA v FTHY, BEHIZZDAAL v FTVSE— RDENEZRETHZ
1R, VSE— ROMERIZIFMA TORTIT) Z LN TE D,

2.10.4 AT AN+ LA—
AR O@E OFINETIE, ATZMEHATS 2 L
SINTWD, ATEMEHT 256, Bk ORI -5 B
BEC, Bt EN AT AR - LX—% TCLALE™] I
Ty b LB, ATICEVHESD (2T 2 ) &4
LThH, AT Ab « LA—DALEITEDLRN"T20,
Bt LT, AT A NOWBA AT AR « LX—DE)E T
T A Z T TE RN,
EAEITHMERGEIIE, #fitn, AT7AM- bV 7 AT A2k« LX—
N—% TOGANE) [ZHEDHZ LT, =TT
ReZXZ72 L~ GEAEBITORZOOHT]) BELNDLELBHIZ, AP/FDOEET
M, KFEFEOEFE—RNI—T 70 R EANEIT) T—R&Rb,

2.10.5 B JEER
IR CIE, IR FCUDALTEICEY NLEEENDS 2 0 0 Ftlh i
L7256, mEE (LT TALT ALERT) 2 \W9,) MBEHETHZ L Lo TWVDHR,

58 VSZEICEy FENTZHERIL, By M4 5PV SBRICERENAHTH LM, AORRZBES &
VEy hEn5,

¥9 FCOMIZLDE, ICLAE] LIITMAX CL IMBETH S,

#60 AR CIE, ATHEATEHEADZEMLTHAT AL« LA—OMEIZED LRV, HEO 7 LT —kfiZ
%, L OBET TIDLE] MEICE Y MTAMLERD D,
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EREEEEN TFMNEICS DG AITRE LW E 2> TnD, FDROT—XIZ
X, RKEKRA T v REEAERE, ALT ALERTHS H OZRELITFE > TV o 70,

2.11 [[EftoOHE
2.11.1 FEDOEKSH
[t F COM PiZid, FEOEBGHHIZOWTIROEBVHEEL TW5D,

€7
(a) PF :Pilot Flying®DWsTh 5, & L THEEZE M2 95 & LICTHIT
IRBE ZMonitord 5,

(b) PNF :Pilot Not FlyingDlf T 3, F& L THMEEFBLINDFEFE 7
295, PNFIZIRITIRIES L OPFD#AF a2 Monitor L #4272 Cal lout 5 L OF
AdviceZ#71T 7,

(i)

(d) VPR ZRIICISNTE, AL ITHEIR DControl & F4UIZ £ 2 2 Moni tor

ZAEE LR IT T2 5720,
(Hh )

2.11.2 FMAODEH
(1) FCOM P
[DF COM PlTiZ, FMADERIZHOWT, BIfEDOHHE— R,
T—=LINTNDHE— FEROZEDOELZMHRT L&D, TXTHOT=—X
THETHDIZEDRHESINL TN,
(2) FCOM
FfEDOF COMIZIE, A FO X ICiiiRanTind, Gk

FMA
The PF should call out any FMA change, unless specified
differently
(e.g. CAT II & III task sharing). (omitted)
The PNF should check and respond, "CHECKED” to all FMA changes
called out by the PF.

(fER)

PFl., $rICHETAHE (B2IECATII/IITOEESHE) 2
RWNREY 2 TOFMAZ b a— LT U T HZ L,
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PNFIX, PFRa— L7 RLEE2ATOFMADE— RELETF =
1L EFECTICHECKED] &a—45Z &,

2.11.3 AZ KX —FR+«a—)L7 7k
F CUNRKNEMERFD A Z A — K « a— /L7 7 NI LT, FCOM|ZIZ, LA
TOZ ENRFTRINTWD, ()

ACTIONS COMMANDED BY PF
GENERAL

The following commands do not necessarily initiate a guide mode
change, e. g. :selected to managed/managed to selected. The intent is to
ensure clear, consistent, standard communication between crewmembers.

All actions performed on the FCU and MCDU must be checked on the PFD
and ND. Ensure that the correct FCU knob is used, then verify
indications on the PFD/ND.
SET

The "SET” command means using an FCU knob to set a value, but not to
change a mode. SET is accomplished by only rotating the appropriate
selection knob.

Example: — “SET HDG 7 (omitted)
MANAGE/PULL

The "MANAGE” command means pushing an FCU knob to engage, or arm, a
managed mode or target.

The "PULL” command means pulling an FCU knob to engage a selected
mode or target.

Example: — “PULL HDG 090~ (HDG/TRK knob is pulled and turned).
(omitted)

Note: If the value was previously set, there iIs no requirement to

repeat the figure. Simply call e.g PULL HDG.

The VS/FPA knob has no managed function. The standard callouts
forthe use of this knob are as follows:

V/S Plus (or Minus) 700 PULL (omitted)
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(5ER)
P F O#:E
— %

WOBMEIT, BT L HRIRE— FEHE (I 213, Em%—kwgvx
:&—W7*~V%—F@%Lﬂ%~kmmﬁﬁ)_%@é%@fiﬁw
ZOHBIX, FBHEER LAY CEASMEN L IVEE(L I BEBEZ X 5

LlTh D,

A2THOF CUKLUMCDU#EIX, PFDXKUND CHER IR ITIE
5, IELK FCUNRXALD ) TREESNTE Z L 2 HFIZT H720DIC
PFD/NDFRRTCHERTLZ &, ()

> b

vy b EWHIHEEIX. FCUD/ 72EELCHREZEY b5 &
EEML, E—FEETLHZ EIFER LRV, MR L/ 7 ZHiR S
HHETTEY MRETT 5D,

Bl - Ty b ~Fqry @WhHAE) 1 (FE)

v FR—= /T

[~3x—Y)] LWHHEIE, FCUD ) 7EHL Cvx—Y « — K,
Z—r0y MEOE Y FEFT, HETLZEEZEWKRL, (7] L) HIGE
IZ. FCUD /) 7%BIWTEIRL7-E— RXI¥—7 v MEIC KL DFE( T2 E
35,

Bl - TV ~F o7 B 090° )

(HDG/TRK/ 7%3|IW\WTH—4 v MAIZEDET) ()

HE - BENEICE Y FSNTWAGAE, BEAZEDIRLE 5 BT,

fHIca—LT52 L, Bl: [T -~FT 7] (FI)

VS/FPA/7IZiE~x— « T— FRENR W, [/ 7&2EHT 258
B OEREN e a— LT 7 ML, LT LR,

[(R=F 4 AINAE—=FR, TR (F~AFA) 700, 7]

(i)

k. FROREE I, FCUXRALDOVS ) 757ty NEET AED
T— /L7 MZOWTITAMERHE TRV E LTS,
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2.11.4 F=zv 27 UAb

FCOMIZXiuE, v 407 «F=v

LDG LDG GEAR DN

7 UANMI, PFOA—H—TPNF N SIGNS ON
B EITHER L Coe T N5, RO T = SPLRS ARM
VA RME, UFOLEEY THD, FLAPS_ FULL
(HiH)

" X8 EMEEOECAM MEMO 357343

CABIN CREW « + + » - ADVISED™

A/THR  + =+ + » - SPEED/OFF*

AUTOBRAKE + + « « - AS RQRD™

ECAM MEMO + - - + LDG NO BLUE

BAIO 3HEEIZOWTIX, PNFREMOEB %54 B, PNFEENRF = v

7 LT ECHEBOMEMS R LTS5 o THEY, PNFOKETTFHEIC
Fxv 7 VRARNERIZEDD Z ERETHD, LIL, FEEBIZOWTIE, P
NF L PFOHEENLETHD, T70bb, PNFEJ [ECAM MEMOJ &34 BT,

P FiX. ECAM MEMOOD 4 TEH ™' C, EEDT-DDIEF R RBEANIK 5 TWNEH Z L 2k

# L7 L TLANDING NO BLUE™| LJE%7 %, PFOIEE%I7 T, PNFIE
FUTAT F2y 7 VA DET &P FICHET 2,

2.

12 "Auv bOKRAFEH] (GOLDEN RULES FOR PILOTS)

EARESRLEE O F C TM™ICIE, AR OREE/LRFIECTHS [GOLDEN RULES
FOR PILOTS] MFak =N THY . FFfETIE, ZOENETEH L4V A XD Dh— K
P REMEHEICEA L TS, (LLF. kY

*61  [CABIN CREW -+ « ADVISED] &%, FERGEIZEEN 1 ORIOMKE Li=Z L OMETH 5,

%62  [A/THR + « SPEED/OFF] &%, A— F 21y MO ARNOMER TH 5,

%63  [AUTOBRAKE + + AS RQRD (required)] &%, A— F L —F DR EZI—NLTEH L THD,

*64  TECAM MEMOD 4IHH ) X, K8 IR Lzl h | FHHedEE (LDG GEAR) 23 NIF{ZE (DN) ThdHZ &, F

BA~DTFET (SIGNS) R4y (ON) THHZE, AE—FR7L—F (SPLRS) B 7 —24 (ARM) (B TH D
Zr. K75 w7 (FLAPS) 7L (FULL) (i CThHhHZ L ThbD,

*65 ECAM MEMOD A HIME H X, HEeD 7= DREERNRE > TOARWEAICITIHFEFERIN, o TV ABREITRT
Far&h b, TLANDING NO BLUE) &%, ECAM MEMODAS{AITE B I TR RN < . MUZSHEN IEF 72 B RRDORES
ThHEVIBEHRTH D,

¥66 [FCTM] IX, FCOMZEMTE L., RO BT 22BN ERE 1 oy NIRRT 7290
Dw=aTVTHY FCOMEFHLTERTREHLOT, NEICFERDILAILF COMBMERT S & &
TV D,
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GENERAL GOLDEN RULES

The following four Golden Rules for Pilots are applicable to all

normal operations, and to all unexpected or abnormal/emergency

situations:

(iR

N

Fly. Navigate. Communicate.

Use the appropriate level of automation at all times.

Understand the FMA at all times.

Take action iIf things do not go as expected.

A vy s OFAKFEH]

2.12.1

LD 45D 14 1y NOFEKFANL, £ TOEHEEL N2 TOREOFE
e TR/ BAFEEICBWCEA SIS,

=W N =

TS L, MUET 2L, BREBEAXD Z L,

)

FICHEY)I 2 L~V THEMEY AT A 2T 2 &,
HICFMAZHES L2 &,

AIDBN LN E BT L EFIITEIT S 2 L

AT+ 52 &,
(A vy FoOJEKRFEA] OF1HE (FITT52 8, M52 L, BEEBE
X252l iZOWTIE, UTFo Xy izt EnTcnsd, (k)

Fly! Navigate! Communicate! The flight crew must perform these three

actions in sequence and must use appropriate tasksharing in normal and

abnormal operations,

- Fly
//F]y//

in manual flight or in flight with the AP engaged.

indicates that:

The Pilot Flying (PF) must concentrate on “flying the aircraft” to

monitor and control the pitch attitude, bank angle, airspeed, thrust,

sideslip, heading, etc.,

In order to achieve and maintain the desired

targets, vertical flight path, and lateral flight path.

The Pilot Not Flying (PNF) must assist the PF and must actively
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monitor flight parameters, and call out any excessive deviation.

The PNF’s role of “actively monitoring” is very important. (omitted)

UGN,
RITT5Z L kT 228 | BERBREAZXNS Z L ! EHERGAIT
WFERETHRFRFRIETYH, it\iﬁ@%T%APﬁ%@@ﬁf%
B 3 ODITEN Z AR 520 L lic # 2 7 Bidy L2 T hid/e 5720,

MITT 52 &,
F1T) 1X. AT 2 BT 5,

- PFX, FTEOREE - AVERITREE 2T LHERFT 572010, Mzt
RITSELZ LT L, By TFH, Noo/h HE, #), A4 K- X
Vo7, Jifirst=Z—Lary ba—L LTt b,

- PNFZ., PFZEYL, RITOJFHEZLHMAZE=F — L2 THIX
BT, Fe, BERGNRE AT T R L iER SRy, PNFO
FEMAE =% —D&KENT, MO TEETHD, ()

2.12.2 BHEMLI AT LDIEH
(XA vy FoOIARFH] OF 2 HFIZESZR L~ L THENMEY 27 A Z2T5H
TAHZL ] IZOoWTIE, LTk Icii#ElEnTn5g, GkFY

Aircraft are equipped with several levels of automation, used to
perform specific tasks. The flight crew must determine the appropriate
level of interaction with automated systems, based on the flight
situation and the task to be performed.

To use the appropriate level of automation at all times, the flight
crew must:

« Determine and select the appropriate level of automation that can

Iinclude manual flight
« Understand the operational effect of the selected level of automation

Confirm that the aircraft reacts as expected.

(KGR
WLZEHE I ITEE D X A 7 A 5 DD L~yL D HEE S 2T AN
I TR, EHESEIL, RITIRESCHE SN2 271205 CCHEE
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ENTZV AT LEwEYR LAV THIA L2 AuEZe 570,

WICHENMEY AT L&) L~V TR AT 2121E, EMEBEIRLI T %
ITORITILR B2,

- FEEM AT SO LV HE LY XA T LFIAT 20 R IRET D,
- BRLEZL-VLIZEDHENMEY AT 2OEM EORE L BT 5,

- MIZEER TR EBVIFEIL TWD Z & 2R 5,

2.12.3 FMA O

XAy FOREAFA] OF3HE MEICFMAZBESSZ L 2OV T
ToOLoICR#EENTWD, ()

The flight crew must confirm the operational effect of all actions on
the FCU, or on the MCDU, via a crosscheck of the corresponding

annunciation or data on the PFD and on the ND.

At all times, the flight crew should be aware of the following:
- Guidance modes (armed or engaged)
- Guidance targets

- Aircraft response in terms of attitude, speed, and trajectory

- Transition or reversion modes.

Therefore, to ensure correct situational awareness, at all times, the

flight crew must:
* Monitor the FMA
- Announce the FJA
- Confirm the FMA
 Understand the FJA.

(KGR

EMEEBIZ., FCUNRANIEIMCDUYEHIE LS. FOEENE
Wlcb b4 E8E%4, PEFDEOIND FORERRYIITF — X ZHAIZF = v
I35 ETHER LRI IR B 7RV,

#*67 [MCDU]J &3, FMGCH~DOT—Z AN &(THEETH D,
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EMEE BRI, I T 2R LT o220,

- ﬁ%&yxbfmé%~“(ﬁ%¢ﬁ®#\¢%$ﬁ@ﬁ)
- TABZADE—7y b (A

- MUZERE O, W K O

- Tlbho, HHWE, BT o'E—FR

L7l o T, EMEREITE LWIREEHRZEEE LT 5720, BIZUTEE
OB F AN EC SV A AN

- FMAZEHRT S,

- FMAZ=a—L7 745,

- FMAZERT 5,

- FMA#ZHfET 5,

2.13 REICET LHITOLRRTET 2 RAREES
2.13.1  HEME~DUAF
FAARHRLE 2o THRER S 7-The Flight Deck Automation Working Group
(LLF Tthe WG &vv9,) 25, Fpk2 549 AIZH1T L7z [Operational Use of
Flight Path Management Systems (ﬂxTT%§E§E§ﬂ¥:/JK7*1A0)$UFH ZHOWT)l (BLF
(201 3FAA WGHEE] L H,) TiE. AEMEIZOW T IO &1 itk
LTW5, (k)

3.2.4.1 Pilot reliance on automated systems
The WG found in its Investigations that pilots sometimes over—rely
on automated systems - In effect, delegating authority to those systems,
which sometimes resulted in deviating from the desired flight path
under automated system control. (omitted)
“Reliance on automation reduces pilots’ awareness of the present and
projected state of the aircraft and its environment, resulting in

incorrect decisions and actions.”

(RGER)
3.2.4.1 HEMEY AT ATk B8 1y b OKAFE
T—% 7 7 N—TORAET, BEMLY AT L8 vy M RNIEREIZKLT

%68 [FAA] &1, 7 AV W HEIHHERTH D,
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(FELE, HEMLI AT DHEREZRT) 7562 E0THY ., ZORE, B
FERREIC R E LWVTRATRIE D S L C L E 5 HEARITRAEL T D2 b
VHEA L7z, (FE%)

HEMLS AT AMKGFET2HE0 . <A oy M, Mz, BUBREOBLIR
KON (ZD5) FHISHDREICOWTIERE IR EIEBIC/AR>TLEY, fRL
L TR ok IATEN A I 2 21270 D,

2.13.2 XA /U—rma—FRK . <wx—I ALK
7. 201 3FAA WGHEETIZ, RV /U—u—R«<w3%x—I A b
WICOWTLL T LB R L TWD, (Y

3. 4 Task/Workload Management

Deficiencies In task management, such as distraction or loss of
vigilance, have been cited as either causal or contributory factors
In accident cases. When viewed in isolation, such findings may
suggest a contributory lack of proficiency or skill and the question
often has been raised “how could the pilot have missed that?” (e.g.,
low airspeed, setting flaps for takeoff, etc.). However, the WG
found that task management, the maintenance of vigilance and
avoidance of distraction are not trivial tasks. (omitted)

Managing tasks within the flight deck is complex and requires
managing flight deck workload, distractions, and tasks generated by
others outside the flight deck. (omitted)

For prioritization of tasks, pilots are taught to Aviate, Navigate,
and Communicate. (omitted) [t is also easy to discuss these three
concepts at a high level for flying today’s complex airplanes in
complex airspace. The WG analysis shows that it becomes harder to
operationalize these concepts when there are many tasks within each
area, and tasks often overlap or are left awaiting a further trigger
for completion or continuation. This may explain why the data show
that during times of high workload, the myriad of tasks required of
the pilots may result in no one monitoring the flight path of the
airplane, or breakdown in communication between the pilots, or
breakdown of crossverification procedures of FMS inputs. (omitted)

In the WG analysis, high workload and time pressure were common
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vulnerabilities identified in the factor analysis of Incident data
(omitted)

Pilots are required to analyze the situation and use their knowledge
and skills to assess the situation and prioritize the tasks that need

to be done in the time available. (omitted)

(5ER)
3.4 XA /U—rna—K:+:<w3x—U ALk

FHFRIZBIT RKEH 2 WIEBEEGERK E LT, EERE, .00
KEDHAT /T ==K+ v RXx—=V A FORMPE R INTNWD, i
BN AV, 2D X5 REERMIIHEESCA T AVORMBFERIZELG LTS
TEERLTNDEITHY, RSy MIZARIA (FIxIE, #
FEAR T, BEpRRFD 7 7 > 7y MNE) LA ES ) RN LITLITH
T b, oL, 1fEEHE (WG) 13, ZFRAT « =3 —T A b, Bl

DR, £ L CHEEBUEO LI HZR Z & TIERWnWZ &3 0hoTe, (F
) BEMEENTOX X7 EHITEMETHY . FBiftErY —7 o— 8, EE#]
&, MOESEENOMER N DR AET HH AT ZERT HMLEND D, (F
&)

NA vy ME, BETREXZZA7IT9RIT. MUELADERBETH DL L
b5, (FHE) BAED R OEHE/ 2R CIRME L 72 222 RAT T 23551
H, ZO3ODGHENEELTHS EBRRDDIFIMHETHDL, —FH., WG

DT TIE, ZNENDOHHICEBNTEL DX RTINS GE, Z0a
B N EFET S DIIREIC > TEBY, ExICLTINbOX AT |LE
20 BDHWVITZ AT OFETROMBEHND N U T—%FFOMERHDH Z &
DRSS NTz, ZHUTED, U~7H~Fﬁ%w&%’\ﬁ4my%ﬁﬁ§
KDZAT ZROOLNDFER, HEORITREOEMR L L TWRNZ &
Aay NElOaIa=r—varP@id s L. FMS ATJOHE AR
PITONRNZ ENELD VWS T—FEFBAT L ENTX S, ()

WG DENTTIE, A>T v b T — 5’0)%- SATICEBNWT, mWU—72
B—REHA LTy Ty —ndt ‘Té%ﬁ%if&ﬂskw&ﬁﬁmto(¢
)

RA |y ME, RWEFHME L, BRONTRFCTRILERH DL X AT
BRNANLAT T T 272012, BE O A XV &23E A URILE 58T L7z T
UE7e 5720, ()
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2.13.3 JRITOEEMR O EEME

WAk 2 841 A 7 AT OKEEREELSEREENOF AARE~O BEMKIZE
T HEA R TENHANCED FAA OVERSIGHT COULD REDUCE HAZARDS ASSOCIATED WITH
INCREASED USE OF FLIGHT DECK AUTOMATION (F A A DESHFR(L CHEafE=EN O H )
b 27 LDRAFE RIS S faRER 2 filnTEe) ) LT 1201 6% F AABREAR
B WD) IR, LFORNERTREINTWD, (B

Effective pilot monitoring i1s key to maintaining safety when using
automated systems. (omitted) Properly performing pilot monitoring may
break the chain of events leading to an accident. (omitted)

Because many pilots use automation in most phases of flight, their
ability to effectively perform monitoring duties is critical to
maintaining safety. Pilot monitoring consists of a pilot carefully
observing theaircraft’ s flight path, automation modes, and on—board
systems and actively cross—checking the actions of other crew members.

(omitted)

RECOMMENDATIONS

1. Develop guidance defining pilot monitoring metrics that air carriers

can use to train and evaluate pilots. (omitted)

APPENDIX. AGENCY COMMENTS
(omitted)

The FAA will develop guidance defining pilot monitoring duties and
responsibilities that air carriers can use to develop pilot training
and evaluation. The guidance will address the definition of pilot
monitoring in the operational environment, and it will provide the
basis for development of a curriculum and syllabus by carriers. The FAA

plans to complete this action prior to January 31, 2017.

(5ER)
wWElZe A ey 2= 73, BEMEY AT AMERKEOLZ S FOETH
D, (HWE) WA my h FE=H V72X, FHICERHA XU O
HIHAAEHSOZ LN TE D, (PHE)
%< DAy "IN OFIT7 = — XA CTCHEWMEL AT A2 FEHIT 50T, #
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YN =X —F 5 ENITITOLZEIIIRAIRTHD, M ay ke FT=HY
T, A ay MEXAEERWLRITRE., BEENET — N, B EEEEOBN
Lo a ey FOTEN R FEMAICF AR T A Z bk S, (R

Eht
L BB Ay FEFlid, FBETLHOEMTEL, M ry FOE
=2 —RBeah T ok (fay b E=2Y T - ANV T R) BE
OIFFHE (A X RA) ZHETLZ L, (PHE)

k. FAADa AL

(i)

FAAIL, A vy hOJIf - FEEZFEEIE L0, EMEDNFEHTE
LHAf By b B=Z ) SO EEMBELERT OEEELHET L, 58
X, k) Eithosfay b - =XV T EERL, =T 74 UBH
Bt (VU Fxa7 L) RBEMA (7 3R) OB T D20 OHEMEEE &
ROEAD, FAAIZT201 74 (Fpk2 94) 1 H3 1 HETICAEELET
TTHTETH D,

2.14 FDRODH

FK1KOMHA3I NG, LT Z EnmAling, ok, KEO () AL, (K3
D TA~R] ZRLTW5,
F1UITRLEZEBY, 114642 8K, RMOEHEIHOET—K (Longitudinal
Modes) XV SE—FK&ZRY [B) . 1184652 8ETIE BT —4%] T
o T EIRAPEER (Selected Vertical Speed) 23, [A 2 9FICIL TOfpm) &720 .
M3 0MIZIE T—900fpm) ~Z{LLTWD [(A), [AREORIEE L, F DRk
MHIE, VSEA~ORETFE (90 0fpm) Oty bEVS /7 a5 ERIEDIAT %
ETERVD, VSE— FEIR LT 1 %I IO FEHEN 2 v H I BT
WHZ EMD, VS T EBIKHNICKE FRITE Y S &SNS LT 5,
2B, (H) 1TRTEB8Y, VSE—REZRoMAIEZ, BEVORTACHKHD) K
5. 7Tomfiif&ETH 5,

(C) TlE, T (Pitch Angle) N FNVIEHTNDA, (E) ITRTERY
AT A K« LN— (Throttle Lever Position) X 20 (CL)| Vi EIZEEZNT-

¥69 FAAL, AXRAMOWEEFRRZIERINTEY, ZORZBIIXTHFAAD AL MRfHRE LTRSS
T3,
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FETHY, =V EEEH (N1 Actual Engine™) 1XIEWITEENTIA LT
(D) . [(F)IZmRd &80, [AOARESR (Vertical Speed) <A F A
IR EL o TEY, (G) IZRT LB EREE (Radio Height) K URIES
(Pressure Altitude cor.QNH) (IR % IZI&KL 7o TV A,
ZO%, RUIWGRLEEBY, 1 184 742 58 % Tkl L TV 2R R
[—900fpm) 78, [FA26FIC [—80O0fpm), [F2 7821 0fpm) ~EZ(LL
TW5 (1), RAEFICE DL, ZORRFEROLENIT, VS 7RI nzZ
LILEDbDTHAS> DL THD, TDHK, FEOE v FB LRV IED (K],
e TRPDNSLBRVBDTEY (N)| AEOAT XMy EF LHO TS (L],
—J. 1184742 6 ITIZEGPWS®”TO0 LOW TERRAIN™ [PJ | 1 1HF
4 74y 3 28217 TERRAIN TERRAIN PULL-UP”™ [Q] MFEHL TW5DH, 1 1K
47535, AFAF L= [TOGA] ffEIZCEy F&n (M]., AP/FD
DEEFFDOE— RNGAT—RERY [J], BEGWEOEITH M ONNEE I3
ML (R), RLUITRTEBY, 114753 7H, BREENKIEME2 4 1ftx
SERL TS (0],
ME7IcHDERY, it (HDG) Oty MIELTIE, L—F—FEhoE
HIEDHERICIE->T, FCUDOHDG / 7ty h& RT3,

S o

e

*¥70 [ Y mEEES (N1 Actual Engine) | 1, =y Py ORAT A N () #FTEEO—>TH D,
%71 7TOO0 LOW TERRAIN”IZ-DWTiX. 2.15.1(2) B,
%72 ”TERRAIN TERRAIN PULL-UP”IZ->UNTlE. 2.15.1(1) &M,
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#1 FDRODISH

AP/EDD) iR QR | vy 7| AR | Sl ke m e :
Fe D PEEEINE =N 13 v T | FRE B |IKTE EGPWS g
T—F (fpm) (fpm) (ft) (ft)

11:46:27|[ Zofh [ -32 1063 | 1002

11:46:28| v S*™ —32 | 1062 | 1002

©)
4.9
5.3
11:46:29| VS 0 5.3 | -16 | 1062 | 1002
, [11:46:30] VvV S —900 5.6 | -16 | 1061 | 1002
11:46:31|| VS —900 4.9 | 96 | 1060 | 1002
11:46:32 VS —900 3.9 | 224 | 1062 | 1002
11:46:33] VS —900 3.5 | 416 | 1060 | 994
11:46:34 VS —900 3.2 | 528 | 1056 | 990
11:46:35| VS —900 2.8 | 640 | 1050 | 978
11:46:40| VS —900 2.5 | 832 990 | 914
11:46:45|| VS —900 2.1 | 848 | 918 | 842
11:46:50| VS —900 1.8 | 528 | 850 | 786
11:46:55| VS —900 1.4 | 576 | 804 | 746
'111:47:00][ VS —900 1.1 | 768 | 748 | 690
11:47:05| VS —900 0.7 | 912 675 | 618
11:47:10]] VS —900 1.1 | 944 | 596 | 546
11:47:15| VS —900 0.4 | 912 520 | 470
11:47:20]] VS —900 1.1 | 864 | 442 | 398
11:47:25 VS —900 1.1 | 896 | 364 | 322
11:47:26]] VS —800 1.1 | 912 350 | 310
11:47:27 VS 0 1.1 | 896 | 332 | 298
4728 VS 0 L8 [-r8a] 317 | 282 | o000
11:47:29 VS 0 3.5 | 640 | 299 | 270 (TCF)
11:47:30| VS 0 4.2 | 544 | 285 | 262
11:47:31| VS 0 4.6 | 416 | 273 | 254
11:47:32 VS 0 1.9 | 336 | 265 | 250
v 111:47:33 VS 0 5.3 -288 257 246 TERRAIN
11:47:34 VS 0 5.6 | 256 | 252 | 246 TERRAIN
11:47:35| G A™ 6.0 | -96 | 245 242 PULL-UP
11:47:36]] GA 6.3 | 208 | 244 | 242 (TAD)
11:47:37| GA 9.5 | 1008 | 241 250
11:47:38] GA 13.7 | 1584 | 247 | 270
11:47:39] G A [5.8 [ 2480 | 268 | 306 | qoooiiy
11:47:40 GA 17.2 |1 2880 | 300 [ 338 (TCF)
11:47:41|| GA 17.6 | 3264 | 342 | 398
11:47:42|| = 16.9 | 3360 | 394 434
T SEEE (ft) TERLEEERICLAMEETH D,
*2 VERTICAL SPEED E— KiZHHZ L EZRLTWA,

* 60 AROUND E— Rz B L ERLTNAD,
RIS T — X AR LTV B,
®EGPW S ITERRAINGL K ONPULL-UPER AN Z N 2 DR BE NS v A= LTV B,
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2.15 EGPWS (Enhanced Ground Proximity Warning System)

FIFEICIE, GPWS (eHiEarEdEE) (ZEnhanced function (FRILHERE) 2300
ZONTEGPWS N EFEN W2, EGPWSIE, BT —42HFL BV, H
BEOMEER & LT 2 2 L2k 0, i OMEEICRT 2EEHRCEHRE, ND~
DFEREFFROWENZ LV RN T D LN TE D, Fio, Bl im0
W P F DO <HICIT2. 10. 10K 318 L7ZGPWSR & v 3 db 5,

2.15.1 EGPWS DOi{LikkE
KRERA T2 BT, BUFO —OOMLEEREIC L 0 1EE ML OV A H L
776
(1) TERRAIN AWARENESS AND DISPLAY (T AD)
TADTIE, B¥OEE, &HEDV OEEOEERES., BEKEANmRE T
DOFREE, STHOHEE | FElals7e & & FRIT . BRIARHT 7 I B e ok M OV e Ik
MEXESND, TADIE, €S- EEANIC, #E UIEEY® 1 L L
FETDHE, LFOT 77— haRHT 5,

9 TADEM=Y 7 i mg

TADDT 77—k LoyLid 2 Bef§TCaution (FEEHR) &Warning (ER)
WD, EEROLAEIZIE, NDIZIEHE A T TERRAIN O SUFERE M A E R
SINDHEELEHIT, K1 0ITR LT K9 RO FEREIRA R R I 4L, GPWS
WNE D TGPWS) NP THRIT L, B4 T CAUTION TERRAIN”23UGE)T 5,
EHOBEITIE, NDIZIEFREA T TERRAIN O LFERF RN SN D & L L
Wz, 1 0ZR L2 & 9 Rt ORI AN KR S 4L, GPWSA & > > [PULL
UPJ 2SR THEAT L, 3% 7 T TERRAIN TERRAIN PULL-UP”, “PULL-UP”,
"PULL-UP" D 3 D DE N —>DH A 7 v (LLFZD—2DH A 7 VERE
[PULL-UP#] &\ 9H,) L7eoTWb, EGPWSOBEHRIZLHE, 20D
A OPULL-UPE# %, 1 [E]H ®”TERRAIN TERRAIN PULL-UP” 7% 2 Fb41C
"PULL-UP”, HEIZ 2 FV4%(Z"PULL-UP” 23 % & T 5 B —2 D% A 7 L &
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2o TV, —H, PULL-UPHRAFEH SN D &, T ITERBERA HZE L
T%. “TERRAIN TERRAIN PULL-UP”7Z1} Tk % Z &1F72 <. Z ®PULL-UPH
X, BT =20 A 7 NVOERETHRIRENT LD L THD,

F7-, WEFICELDE, EGPWS a v Va—4—0F — & ik/E M
(Data Sampling Rate) N1 BEIZ 1R THAHLZ 2EETLHE., EGPW
S OEHFH O IEMERRAZRHET 2 2 LIXR#ETH Y | fk EORARA
WIT 1 RREREOTNUNEENDAREEEZZE LTI LR NEDZ LT
b5,

R RITEEY
AEHMEE (He)

h 2 9 RE=E

Foas (RE)

X1 O PULL-UPSRFEHIFFONDIE A A — VX

(2)  TERRAIN CLEARANCE FLOOR (T C F)

T CFaEikix, HET — 2 BRE SN TVDIIBERK T LT —¥X—X(Z
Bk Tnsd, TCFHERIL, BREERICHL0E I NTHhrbbd, i
DOEH THF OEAR FRENOHEM L, 20T CFH#ERN~MZALL
i, GPWSA Z > [GPWS) 23&4T L, & A CT”T00 LOW TERRAIN” (LLF
[TERRAINSR] L \9,) MHGENT 5,

11 T C F rEAEms

2.15.2 EGPWSDOigk
KERA T Mk, EGPWSZRENOIDEA L, BEFIZT—2 DX
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von—REEEL, UTFOER2OTFT—XZ2ZE LT,

B, R2OHORZNL, MEFNORIEI T —F DT00 LOW TERRAINFE H
DORFfE#EE (Time Course) “190000”(Z3&HE L72"TO0 LOW TERRAINO & FDR D
TOO LOW TERRAINFS HHIFAI"11:47:26" 2Rl S E 25 Z LI Lo THZLDOTH S,
F-, BERIL. £2 K01 2D@D7T00 LOW TERRAIN” L, F&HE % ICHESLIE
DD EWVERTH HPULL-UPHANF 3 2 BRI LI2 Z & h | B & ik ¢

L7y, HHWTESIBE) LR I H 5 & LT 5,

#2 EGPWSI|ZEgkINTW=T—4 ()

Time Course EGPWS &5 REA
180000 11:47:25
190000 TOO LOW TERRAIN D 11:47:26
200000 11:47:27
210000 11:47:28
220000 11:47:29
230000 11:47:30
240000 TOO LOW TERRAIN ® 11:47:31
250000 TERRAIN TERRAIN PULL-UP| ® 11:47:32
260000 11:47:33
270000 PULL-UP @ 11:47:34
280000 11:47:35
290000 PULL-UP ® 11:47:36
300000 11:47:37
310000 11:47:38
320000 11:47:39
330000 TOO LOW TERRAIN ® 11:47:40
340000 11:47:41
350000 11:47:42
1000 | 2
TERRAIN TERRAIN PULL-UP :.':.:

:: g0 | pULL-UP (4) -

- PULL-UP L2

T .

£ 600 | I ;

g |

o0 | ﬁﬁ‘hﬁ“‘%ﬁ

200 J ' L
| E
4.8 4.4 4.2 4,0 3B 5.6 4 5.2

12 EGPWSIZEIn Wz —4% (Hhfkdh)

RWY 1 8ETHDESE (om
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2.15.3 E G PW SE#% HIEDOxtIs
PULL-UPSHRFE HHEF DX EIF COMIZLA T O X 9 ITHE STV 5D, (i)

Simultaneously
AP e OFF
PITCH v evvereneenenenninninnainannn. PULL UP
Pull to full backstick and maintain in that position
THRUST LEVERS «++vvveveevesearueraeuaen. TOGA
SPEED BRAKES LEVER------ CHECK RETRACTED
BANK ~ ceevveeeeeenes WINGS LEVEL or ADJUST
(omitted)
({iER)

PUF O EEZ [RIRFZAT 5
- HEEEHE (AP) 247 L35,

By TFEEIE RS
YA RAT 4 v T HTNNy IRy g ETHEFEOMBLEZREET S,

*c AT AR NR—%2TOGANEIZT S,

c A= R« T L —F L=V E TH D Z L kiR T 5,
NI B R TRET S,

(%)

F7-. TERRAINSRZEHEFOXISIZF COMTIZUL FO Lo Icitab ST\ 5,
€79

Adjust the flight path or initiate a go—around

({5ER)
TATRERE 2T D, HDWITEANEITZ1T O,

2.15.4 EGPWSZEHRDOIEHIZEET 2 RO RIER O RLE

AR ORLEE 1T, EGPWSZEHOREHICHOWT, Mg, kD LB R ATV
Do

TERRAINR & O'PULL-UP#R(Z, FDRKEKO'EG PWSIZitdkSnTEBY, 1/ 2 v
R 2STERRAINSRDIBE Z BN T WD E W) Z b, EGPWS A —F 4 F %
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T KO IZFE A Do T,

Fio, RERA 272 MRARIZ, EGPW S EH LY HEINAN O fL Ak
BHSLTA L R T —EHTIERE L T RNWZ EnE, KERA VT v h T,
PULL-UPHRAS %M L. N DB ST Y 7 2335 SHu, GPWSHR & > DPULL UPF v
TORIT LT,

2.16 774 b vIalb—F—%FHLEZHERE
FREEDO T F A4 b« 2 b—F— (BEERITEE) 2L T, FDROE
IZHEAS LR OBIE, BHIREEKICHE S 7 7 4 FTAERIE RS - W, D
Fxy 7 VA RNOFS BT EEMAAIL, REKRA T o MEAEYFREORITIRIL,
EGPWSEHROFEHKRI., 774 T VEHEOEERNLCENEEZEDOY —7
m— REZRGEEL, LN AR L7z,
(1) EGPWSEHROREHIL, EFER., NDDOFZRIRMKUGCPWSRF DRI A5,
BB NICEF T 5,
(2) 7 7AFTNVERIE OGN B TRBHLHTIE, PNFOF=vZ7 UARD
e LITENZA L) =T RWGERH D,

2.17 EHFEEEOHE KUK
2.17. 1  [AEBE DO EE KOG

[t TliX, FCOM PKO'F COMODFLHAEMOIEAL LT, WIZFMAZ
B4 2 Z L OBEEMIIHEE., I CTHEL TW R, Ao —HMBEEE RO FIC
IZ. FMA®OE— REFREOa— /L7 7 MIELT, 2—L7 v FORIER "%
BT Tz,

2.17.2 ZEURERE BT

LTI, BEOZEBERICEDL LI OWT, XL —var~v=aT b
(LLF TOMJ &v9,) THELTWD, [FZEHE, FENE3 L TW Ao E
WZEH & A ONLEMIT THY . [EOEDHEHERHC LY, Sk fb 5 &
MikAZBEL, SHOEDIBERICEKELTND Z L 2L, BEOZEHEERN
ft5ahs,

Fo. FETIE thoERMAESE L RRIZ, FREIZ LD T A iz nT
72D P AREAZ KRR T 2 HE T2 <, WEIZFRZEHETO P A RKRERD o\ iE

*73 TESEIAN ORGSR A > R 7 — W) LiZ, EGPWS OSMICHT 2 MBI Z L ThHY
RFEROU A v RO 7 — BB LGEICIE. EGPWSEHRITRL L2V,
¥74  Ta—n7 v FORANER] L3, BHERFOATE—RFOa—LT T MNETH D,
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RS BACKE U CRBRAT 5972 X 9 7 RREISEE C Tunieino iz,

2.17.3 R K OREIEMEEOmZED P A READRER

BERIX, BEIZMENP AREADORKRERILS 57223, E D&% ORERITK 5 400
THO, RO IEIMECOEBTEELI-LDThHoT-, HEIZE - T,
KRERA VT MFOEANIL, FRAME L RFRIZEERWY 1 8 THID TRA D P
AREATH-T-,

BRI, RERA 27 FoO AR, FIZEHERWY 36 ~0 1 L SHEADEE,
EHIFERE S DA RO 70 P AREADEN i /1 2 S22y, S0 56T
ELTWETLSEAZEHBLZZE, ELTEOHD D BIZ, ROP AREAGE
MOMSDZ Ea#F 2, PAREAICOWTHE L2 L2,

—5, BB, R CORZEHERWY 36 TOPAREAIZ T, 2 FREER
LTV, RWY 18 TOPAREANIWOTTHT=,

2.18 KEKRAS VTV FREZLDOEES OWE
2.18. 1 HER & RIHERHE LIS KX DRI OHERR

B R K OIS, FBORE%, KERA 27T v R TEZ o2 HF4UTo0
TRELAW, [ 1, 00 Oft2x BB N LC, "TERRAIN” 3HREh LiEAMEIT L7 2
&, "PULL-UP" XV T W WZ L E A AICHER Lz, R, [FfoOEMiHE Y
v 3x—Vr— (LUTF [=3x—Ux—] &E9H,) &, FZEHERWY 1 8 ~DiE A,
EENMELS 720, EGPWSERO " TERRAIN S H LEAEIT L2 L 2 EZET
WE LR TVD,

—F., BENPOLDOA XY MNREEZIT TR =Y v —X, PAREAF, FEN
B RVEABIT LI EOWMEEZ TN, EGPWSEHROIHIZ OV TIRHE
WERRRIE R <L AR DOARBEEML A2 K5 L7c LT\ 5,

2.18.2 BEROWHEDEE

BENPHRETANEFHHICIOWT, FAtOOMETA RV —Yar~v=a7 /b W
T AR (AT TOMS ] EWv)H,) IZBWT, UTDO XS AR SN T
AV

HERIL, TRITE)EPICHAE L EFHD 55, SHE XAZFHIZONT, T’IT
FETEECHNE R ARRNERIR &G E 2 B LR ITIIETZR 5720,

AL DIEREIZ|F. Captain Report, Air Safety Report, EZECE T NAFHICHR
HERDD D, RBHUDPHREZRKRDS L DEDRIIDH Y, WET NEFEREL
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Tty UFDL 226735 5,

—  TRITHNZ B0 THIZE [ K ITAK BT~ DFELE F 7= |3 5 2 [a]E 9 5 7= 6O 224
Tt H D EERDIREZ T o /= FHE,

~ BRI L U R ST RIS R EE D 5 L < B L 7B

- GPWSDEH (Pull Up) IZH < [AREHEIE,

- BRETIC, EE, EEEITEBPKE S ELLEBE,

WA OUGHIL, FTEDRRNAMEHN L, WAL, FEIICIEMAREES L, @eh
(CREMEICEHT 2, BERREL2ETLHFROLE, MTKR TR, FAXSED
RBFEICE 2WEZ21TV, IHRRICHTEDHATIT ),

2.18.3 HEEME 3T B [EFEN O RHS

[FFEOBFETIEL, BENOFATHTOREROBREN D > 7256, BIREEIZ T,
EHEDOHFIZOWVTOM/OMSIZHET HHFEIZEZ Y T 2008 9 0 ERE L.,
ZOBFHZB W TER DN METH D Ll LA, EiaEELQA
RTZHBEATHENHELOND L HIT/2o Tz,

2.19 FEReikgEHpT oS

2.19.1 AREKA 7 v MNREAEREO IRFAEVEREE HIFT ORI
ABAEEFEEHT L — 4 —FICRBIT 2 BFOEHEOREIX, EE1DLEY
Thd, KERA U UT » MREROEHRIEREIL, 2 — U EHE & OFREE
FIERIIZENENERIERER L, 77 A4 TAVERIERICIE, 77 A Tk
MNEF L. TOYEBIZT 7 A4 FTNEEBENT 7 A4 FVIHIADIEEE & L TE
JHL TV,

75 TQARJ &iE, MIZESHEN LY GV EHEHOCZ2EHZ B LT, EBITHEAITHERT 50T, ot
T A AT HEEAEVFEORY A LAIMRICTRITT — 2 58T 5, SUEEHRIE—HORITH T IHER D
LEVATZLRTE D,

*76 7 7 A FAREEEI, 77 A TVRIMAEOERISER L TEY . BB LB IUET 7 A TASNRAEDEE
EA—N—=T4 FLTEHRBICERT S,
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P A REH

7 7 { FILEHIE

GEL R AR R i A 0 A R A

2.19.2 ELEHEESIFTEHIE O
HEMEFEEHPTCIE, ¥ — P VERIFTICR O Gl bl e E IR % E S -2
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2. Ff7 74 bOFEN
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3. PARMEADELFIFE P ARBENDFEHRER O 5

2. 17 2ICF0R L7e &30 | RAFETIET A RlIc BN T, MHHEHEOP AR
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MR8 5 12 DRI &2 FEhE L 7= F ¢, EMBHEEICIBEESERTOP AR
EAZ R ST EELZH T,

4. FCOM PO&ET

AR OHG - fEE D~ =2 T LORTICEDYE, DO FCOM P®
[PNF | Oft#z [PM| LWFTLE=X —¥BEOHEEM 2 FHiERT 52 &
L L7,

5. A VX a7 —#ENIGNY KT v 7 ORE

H [ L% T — @M AERORISEEE] Z28ET L, AN OBES 25
ZICBWTAHAEDEEZXY T4 X 27 —EHSISEN R v 7] 2RE
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6. WGL (Wireless Ground Data Link) DFXE

ARERA T v MREERFZIE, FBICER S LT R0 o7 WG L™,
YRk 2 842 ABUE, [FIFLIRA I S v, B, ERFHITQART —
2 DFEHEY NFREE 72D | A XU NREEEZT X TEEL, BEHRE L O
AAVEEDFRE CHME T X DR & LT,

86  [WGL] &l Wireless QAR/DARE &IFEHTIL, M4 AT MMM Y, AARENO HAUHICEIEHZ, W
PFRNO BT BB NEREA T, BHEHEZELTQAR/ DARDF—HNTT T4 LD — St AH)
CH v rm— NEND T AT LTHD.,
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7. BER N ORI LT3 U CEElE S 7 BB Il

KRERKA VT v MM AT, RIS RBEEDL U 72 & ORI 11
U CRBEIFIHEZ EE L7, 200 sH, EETIE, 2.1 212k
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MBBEOHEE 21T\, V2 2 bL—F—TlL, CRMOAHMS 7% Lk CTIEH
T 572, BERREM A AR LTI AT Dk e e RRIC LT a e T R
(LOFT ;Line Oriented Flight Training) a4 3kt L 7-,

VI a b= —JIFRICBWTIEL, AL vy TFOBRBYEE DD 2 2T v -
Trvay RTHEBLT, BET2) LI LT, MERRBAED I,
W= 5 —\0 & HHRIT L. HET 5 IRBLO T OB RIBA AT DR E, &
O 72 R /R D3 HH D MERE ST,

8. [AfLE, BEMBHEEN, ZRIITSHEDHZLZE L LT, EDLH7%
BAETHHMY ¥ 27 OBEIERLAT T 2170, ®WIZFMA &2 ERT 2 i o
S T RSB OMBEICE DL Z L2 L LT, ME L ORI O
IR CRERE C X 7oA %072 C RMAI OS2t O STE RS Bloxf LT
KRBT AL L L, 2 SEENSEMTHZ L& L,

9. PFOF CUNRNFKNBREOENREZ EMIZPMIZ/RETHZ EIFEETHY
RIAIRICE T 57217 T, PMOE=Z—%¥%%28F, PMOU—7 o—
REBERT 2 Z LIZB&R b0 EEX, AL, 7V Yy MEFLEDETOF
CURRNLDOENERFD a— L7 7 N EfEE T LT,

5.1.2 WLZEJRAvek U= Hisk
KRERITE S, MBEEFBEIIL, 4% 7 74 RAZSERTOE I EHIE
DR BT ZHGT A AREERH S B X, LTOFILIKRE & o7,

1. k2 645 AMZEHEZERIC T, REROWE L IEHRIA 2 I L,
EERIEIZEM L, EEREZIT -7,
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BHE ., AR K OEEFEEHEEREZBGT 27 7o —FE B LT
M S AWHE % 5E L7-,
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26 7TH31H, Y2 7H5H29H, ¥k2 846 H 2 4 HICHEMAE
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4. VAZFHE VA7 EH
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123 FDRDEEE

JAB02P GPWS GA FDR DATA for Final Report

Unset-
-900. A&) Select Vertical Speed (ft/min) @ I
11:47:25 J
GA- | Longitudinal Mo
v BE; S 11:47:35
Other—
20~ 11:46:28

1
Pitch Angle (d

ij M M

~100
N1 Actual Engine 1 (%rpm)
N1 Actual Engine 2 (%rpm) 1 |
3 a e e Y
T L —— )
—20
M 50(TOGA)
Throttle Lever, ition ‘Engine 1 (deg) 1 i ! | f
4000 | Throttle Leveranine 2 (deg) 11:47:35 -20(CL)
3000
200

1000

Vertical Speed (ft/min)

-100

1200 | Radio Height (

700 | Pressure Altitu

200~ mpu Alrspeed (ki) N = 160
o —
Groundspeed (kt) 110

onN- b LINELE) L)L A P~ ~
il GPWS caution "Too Low Terrain” N \
11:47:26
ON] GPWS warning "Terrain Terrain Pull-Up” Q\a-\
0.5- 11:47:32

Longitudinal Acceleration (G) M
0.0 '&w_..\__,_r—-— R

=
n

1.0
Vertical Acceleration (G)

=

6 ¢ ¢ H ~0.5
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115 FRFFEHEVOREA RWY 1 8

E}Eﬁ.af %Mmﬂm

AOAH / NAHA VOR or TACAN Z BWY 18
NAHA APP A NaHA TWR RaDAR AVEL
119.1 - 335.8(N} ChTisy -~ — 118.1 - 128.2 i
126.5 - 258.3(5) SR T N ST M 3086 - 236.6 ATIS 127.8-283.0
| (VAR5 W 201

EOFT RECUIRED
| DME |

Cimcling to WEST aide of AWY ondy.

o2 i !
A 23000 ] _ ol e e
= : Kk b
M A 2000 1 MAZDA S mwm e [ - (AT ApcH o |
T ) e 2423 MISSED AFPROACH
DHEDNHS DE0.0NHC i Clirmnd o Z300FT via MHC
3000 IF {FAF] R195 fo MAZ DA and hiold.
3000 | DED Maintan §000FT untd NHC
WHC R85 00ME.
@ '?i? voF . i.j[m Contact NAHA APF.
[HE.0NHG 60 w“"%ﬁm
ARC O ¥ | Timing reot authotized ior defining the MaPL
3, — "“lﬁ""*ﬂ"”’_m “““““““““““““““““
120 : E0 30 iz § Kb I THA
[l L THR alaw. 11 AD elev. 11
CIRCLING
CAT
RVRY
moaH) | BV | mDa) VIS
A
E ia00] 500 (ss) | 1
420 (408)
C 1400 2400
o 1600 | 570 (558) | 3200
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X 7 B ERa L ORI TR ESE —ER
" | S —4—
, o SHeelaedcitnegd S+ O ;)_"C % sJ 57'1 l))\ é}nii& SRS o SHeelaedcitnegd SRt D S $r95 U2 SRS EGPWS /EEE ;LE - ;;‘li MDEGPWS
B % J7ATIVEHE T DT ESA R, B % J7ATILEHE EE & LA = A
(deg) FEHEBEDIRE 25 (ft) (deg) RIFEDIRE (ft) ('S B DELR)

11:46:19 185 1002 11:47:05 179 LANDING NO BLUE 618
11:46:20 | , 185 1002 11:47:06 , 180 HDG 180 | 606
11-46:21 |AIT Pea}ch Two Five Two, ' 185 1002 11-47:07 Runway One Elght, 180 LANDING 590

Naha final controller, radio cleared to land. Wind one
11:46:22 check, how do you read? 185 1002 11:47.08 eight zero at one two 180 CHECKLIST 074
11:46:23 ’ 185 1002 11:47:09 ' 180 COMPLETE 558 LA
11:46:24 185 Read you five, Air 1002 11:47:10 180 546
11:46:25 185 Peach Two Five 1002 11:47:11 | Slightly right of course, 0 | 007 526 | __ _ __ __
11:46:26 ) i 185 Two. 1002 11:47:12 correcting slowly. 180 514 T NA—UEEHE
11:46:27 ‘:iiflzjzgange yff’u‘;f}ll‘;i Donot ™ g 1002 11:47:13 180 498 | s
11:46:28 | o8 185 | VS Knob PULL LANDING 1002 11:47:14 | Heading one eight zero. 180 486 r T SRS

ransmission. X | ; E—F#MNEY TL
11:46:29 185 ___CHECKLIST | 1002 11:47:15 | Slightly right, correcting. 8 | 470 B CEEELT-,
11:46:30 |Passed six miles from 8 ] | 1002 11:47:16 (HDG180) 180 458 |
11:46:31 |[touchdown. 185 _GABIN CREW ADVISED | 1002 11:47:17 180 TOO LOW %45 438
11:46:32 185 ~ A/THR_SPEED | 1002 THATI8 | 1 bt heading one 180 426
11:46:33 | Heading one eight five. 185 __A/BRK LOW_ | 994 1:47:19 | 21t two. (HDG182) 181 HDG 181 410
11:46:34 | Going right slowly. Turn ah, 185 | 990 11:47:20 181 398
11:46:35 |turn left, heading one eight 185 TOO LOW 978 11:47:21 181 TOO LOW %745 382
11:46:36 |two. Turn left heading one 183 (FPRISAR) 970 11:47:22 ) 181 370
11:46:37 |eight two. (HDG182) 181 mbG el | 954 11:47:23 Four miles from wr | 354

touchdown.
11:46:38 181 942 11:47:24 181 338
11:46:39 181 926 11:47:25 181 322
11:46:40 181 914 11:47:26 o 181 VS Knob PUSH 310 TOO LOW TERRAIN
11:46:41 181 898 11.47:27 |/hh, maitain O}Ille thoudsand’ 181 298
11:46:42 |\Wind one seven zero at one 181 886 11:47:28 ?:jia‘zzooseegwof%ia:af:e ty 181 282
11:46:43 |[two. 181 874 11:47:29 approach. 181 270
11:46:44 181 858 11:47:30 181 262
11:46:45 Slightly right of course. 181 842 11:47:31 181 254 TOO LOW TERRAIN
11:46:46 181 830 181 250
11:46:47 ) ) 181 FLAP FULL 814 11:47:33 ) ) 181 246
11:46:48 ?&%‘gﬁg ;)ne eight two. 181 806 A“;gffgggg;eill‘; zgewo’ 181 246
11:46:49 181 794 11:47:35 ' 181 TOGA 242 ‘ i
11:46:50 | .. . ) 181 786 181 242
11:46:51 f;:i};gy right, correcting D 774 11:47:37 | Air Peach Two Five Two, 181 250
11:46:52 181 770 11:47:38 | maintain one thousand. 270
11:46:53 |Five miles from touchdown. 181 762 11:47:39 Too low for safety 181 306
11:46:54 181 754 11:47:40 approach. 338 TOO LOW TERRAIN
11:46:55 181 746 11:47:41 181 Air Peach Two 398
11:46:56 181 ECAM MEMO 738 11:47:42 Five Two, 434
11:46:57 |Turn left heading one eight 181 726 11:47:43 181 go-around. 502
11:46:58 |zero. Slightly right and 181 718
11:46:59 |holding. (HDG180) 181 702
11:47:00 181 690
11:47:01 |Wind one eight zero at one 180 HDG180 | | | 674
11:47:02 |two. 180 | | T 662
11:47:03 ) ) 180 LANDING NO BLUE 650
11:47:04 Slightly right. 179 HDG 179 638
<EFRIZOVT> [ 114648 | BF 107/ FLIIGEEINSORTRUER - Heading one eight two. 114700 | LA
[ ECAM MENO_ |~ BFAREVIE, BEIERECES VAV EERLIVD, [ 114726 | EGPWS Alert

| VS Knob PUSH |

FFEMRELE, FDRDEHEMNLHEELHHTH D,

EGPWS Warning



