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Jim Burin
Director of Technical Programs
Flight Safety Foundation
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Aviation Safety — The Year In Review
Agenda

Turbojets
Commercial
Corporate

Turboprops
CFIT

Approach and Landing
Loss of Control

Safety Challenges
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CFIT, Approach and Landing, % L T Loss of Control T,
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Accident Classifications

Aircraft

Type: Turbojets, Turboprops, Piston, Helicopters
Size: Weight, number of seats
Use: Commercial, corporate, government
* Western built or Eastern built
How Measured

* Per 100,000 hours
* Per million departures
Classification

* %k

* Hull Loss Accident

* Economic Hull Loss Accident
* Total Loss Accident

* Fatal Accident

* Substantial Damage Accident

AEOT—F 2 RDHENS, FHOSIZONTELTHIZNEBNET,
FEFDIZITNAWARFENRSD £, ETHE-IT, EOMEES 1 71T L DFKR
D2 WITHIZERE S A T h EIMOTET 2002 flziE, REIICLr2b0 (EEE
JESEE) . SUIEHEMIC L2 b0 FEERMEERPBURRN) , Lo clligsnizn 2 (Ff
BROHRKDN 722 ECTF,  WRICHMEEZ EIFE0EZEZXTHEL X I, Bl FRATRERH
L0, HERRICELDZ D LNTT,

R CF DT EZ L H Y £,

Hull loss  (B&{&4E155)

Total loss and economic hull loss(insurance terms) & 8-CHRF 2 (PRRHRE

Fatal accident [ A& Fif]

Substantial damage (Kfi%)
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Accident Classifications
Major Accident:

An accident in which any of three
conditions is met:

1. Aircraft Destroyed, or

2. Multiple Fatalities to Occupants, or

3. One Fatality and Aircraft
Substantially Damaged

KB ESIZOWTHEm L ET, ZZTHEATA NIORSNTEEREE > TEELEHED T
WEFEL LI,
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The Fleet — 2006

Type Western Built| Eastern Built| Total
Turbojets 17,609

Turboprops 4,774 1,710 6,484
Businessdets | 12724

EPTFHOIC, ZORIT2 00 6 FORFEMB L OEEMMEROBE LKL THET,
SEOT —Z Z WDORNT, WE2FEMEBRY K-> THREL L D,

Major Accidents
Commercial Jets

1 January to 31 December 2004

Date Operator Aircraft Location Phase Fatal
3Jan Flash Airlines B737-300 | Sharm El-Sheik, Egypt Climb 148
13 Jan Uzbekistan Awys Yak 40 Tashkent, Uzbekistan Landing 37
4 Mar Azvo Avia Company IL-76 Baku, Azerbaijan Takeoff 3
28 Apr Centurion Cargo DC-10F Bogota, Colombia Landing 0
18 May Silk Way Airline IL-76 Umurgi, China Takeoff 7
21 Jul Aero California DC-9 Mexico City, Mexico Takeoff 0
11 Aug Air Guinee Express B737-200 | Sierra Leone Takeoff 0
28 Aug Transair Cargo Caravelle | Gisenyi, Rwanda Landing 0
14 Oct MK Airlines B747-200F | Halifax, Nova Scotia Takeoff 7
14 Oct Pinnacle Airlines CRJ-600 | Jefferson City, MO, USA En route 2
7 Nov Air Atlanta B747-200F | Dubai, UAE Takeoff 0
21 Nov Yunann CRJ-200 Baotou, China Takeoff 53
30 Nov Lion Air MD-80 Solo City, Indonesia Landing 26

Source: Ascend

ZORIFT2004FICEZ ST EH Y = v FOKBRERAEFR L TWET,
ZAUCIIERR, R A DT 2 ToOEME, REMOREME, h—IHezE5HEz T,



FSF 2 59 [B] 2006 Eff R £ tI+—EHNE 2006 The year in Review

2004 121 13 RO RBUEFE AT A L £ L7,

JESE Eapd T Ty, CFIT FHULH W £H A,
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Major Accidents
Commercial Jets

1 January to 31 December 2005

Date Operator Aircraft Location Phase | Fatal

8 January | Aerorepublica MD-80 Cali, Colombia Landing 0
3 February | Air West Cargo IL-76 Khartoum Approach 7
3 February | Kam Air B737-200 | Kabul, Afghanistan Approach | 106
19 March Race Cargo Airline B707-300 | Entebbe, Uganda Approach 0
23 March Airline Transport IL-76 Mwanza, Tanzania Takeoff 8
7 April ICARO Air F-28 Coca, Equador Landing o]
20 April Saha Air B707-300 | Tehran, Iran Landing 3
2 August Air France A-340 Toronto, Canada Landing 0
14 August | HELIOS Airways B737-300 | Grammatikos, Greece Climb 121
16 August | West Caribbean MD-82 Machiques, Venezuela En route 160
23 August | TANS Peru Airlines B737-200 Pucallpa, Peru Approach 45
5 Sept Mandala Airlines B737-200 Medan-Polonia,Indonesia Takeoff 104
22 October | Bellview Airlines B737-200 | Lissa, Nigeria Climb 117
11 November | Royal Airlines Cargo | IL-76 Khak-eShahidan, Afghanistan | Approach 8
8 December | Southwest Airlines B-737-700 | Chicago, Ill, USA Landing 0]
10 December | Sosoliso Airlines DC-9 Port Harcourt, Nigeria Approach | 109

2005 FE COPGEH Y = v O KRB FKDOFK TT,
ZAUCIIERR, R T2 To e, REHOREME, h—IEErE5hEzT,

BHY DX O, EREIZ 16 EOFESENZFEAELE L, ZHUTFEH AN RN S BE- T
F9, I3HHTAERCH D . 3 RIT R OMIZEE T,

KFE09 & X, 10 12 Approach and Landing ®F#TH V. 51D CFIT FHidH v F
L7z, Lossof Control & 34:&% 1 £ 9,
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Major Accidents
Commercial Jets

1 January to 1 September 2006

Date Operator Aircraft Location Phase Fatal
8 February UPS DC-8F Philadelphia, USA En route 0
3 May Armavia A-320 Alder-Sochi, Russia Approach 113
9 July S7 Airlines A-310 Irkutsk, Russia Landing 126
22 August Pulkovo Aviation TU-154 Nr. Donetsk, Ukraine En route 170
27 August Comair CRJ-100 Lexington, KY, USA Takeoff 49

Source: Ascend

ZORITEFEOIA 1T HETITRI STEEMY = v FOFKTT,
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Major Accidents

Commercial Jets Major Accident

Hull Losses *
I Hull Losses T 1.80
S0 T —&=\\estern HL Rate** 1 1.60
1+ 1.40
40 1+ o
“'0\\\\' - T+ 1.20
28
30 1 / 1+ 1.00
] E * 24\
20 . 1 0.80
“1 17\t3/ﬁ\‘4 13 2 1060
% 1o 1 1 040
10 1 '
1+ 0.20
0 0.00

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

* 1 January through 1 September 2006
** Worldwide departure/rates are estimated through 1 September 2006
Total departure data not available for Eastern-Built Aircraft

ZORITEE 10 FHOE G HIEH T OKRBBFERE AR TOREREZRLET,
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TOHHRMCELA R T DT DI ERERRT —Z B LN TRNED T,



FSF 2 59 [B] 2006 Eff R £ tI+—EHNE 2006 The year in Review

Major Accident Rate
Western-Built Commercial Jets
1993 — 2006*
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Accident rate per million departures**
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* 1 January through 1 September 2006
** Worldwide departure/rates are estimated through 1 September 2006
Total departure data not available for Eastern-Built Aircraft

ZORITETHED -V OKBRES ORI L5 FEMOFERERLET,
[ C & DI ZFFRZ RS O T, ARE#ZERO DT — 52 T,
RTBHY DX, FHERITTREMICHY £,

Source: Ascend

Major Accidents
Corporate Jets

1 January to 1 September 2006

Date Operator Aircraft Location Phase Fatal
2 January Avcom Hawker 700 Kharkov, Ukraine Approach 3
24 January | Goship Air Citation Ultra | Carlsbad, CA, USA Landing 4
15 February | Jet 2000 Falcon 20 Kiel, Germany Landing o]
16 February | Lech Air Citation | Busckin, Iraq En route 6
2 June International Jet Charter | Lear 35 Groton, CT, USA Approach 2
26 June Great lIdeas Corp Hawker F3 Barcelona, Venezuela Landing 0
5 July Vigojet Saberliner Mexico City, Mexico Landing (]
19 July Tomco 11 Citation Encore | Cresco, IA, USA Landing 2
28 August Netjets Hawker 800 Carson City, NV, USA Descent (0]

Source: Ascend

ZDOFIL 2006 FICHELAER Y —RY =y FORBEBERZRL TWET,
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Major Accidents

Commercial Turboprops (> 14 seats)
1 January to 1 September 2006

Date Operator Aircraft Location Phase | Fatal
2 January Ruenzori Airways Antonov 26 Fataki, DR Congo Climb (o]
24 January | Aerolift Antonov 12 Mbuji Mayi, DR Congo Landing 0
5 February | Air Cargo Carriers Shorts 360 Watertown, WI, USA | En route 3
8 February Tri Costal Air Metro 11 Paris, TN, USA En route 1
11 March Air Deccan ATR 72 Bangalore, India Landing 0
18 March Ameriflight Beech 99 Butte, MT, USA En route 2
28 March Phoenix Avia Antonov 12 Payam, UAE Climb 0
31 March TEAM Let 410 Saquarema, Brazil En route 19
16 April TAM Fokker-27 Guayaramerin, Bolivia Landing 1
24 April Air Million Cargo Antonov 32 Lashkar, Afghanistan | Landing 2
27 April LAC Skycongo Convair 580 Amisi, DR Congo Landing 8
23 May Air Sao Tome DHC-6 Twin Otter | San Tome, Africa Approach 4
4 June Merpati Nusantara CASA 212 Bandanaira, Indonesia Landing [¢]
21 June Yeti Airlines DHC-6 Jumla, Nepal Approach 9
7 July Mango Airlines Antonov 12 Goma, DR Congo Climb 6
10 July PIA Fokker 27 Multan, Pakistan Takeoff 45
12 July TransAfrik Lockheed Hercules | Kigoma, Tanzania Approach 0

e
ZOFREROET, 2006 FHESE CTOPEEMAY —R TRy 7ORBEFELEZ R LET,
ZHIUCIE 14 FERE UL E oA T oOPERR, BERELAT I A S A £ 1,

Major Accidents

Commercial Turboprops (> 14 seats)

1 January to 1 September 2006 Contd.
Date Operator Aircraft Location Phase Fatal
29 July Adventure Aviation | DHC-6 Sullivan, MO, USA Takeoff 6
3 August Tracep AN-28 Bukavu, DR Congo Approach 17
4 August AirNow EMB-110 Bennington, VT, USA | Approach 1
13 August | Air Algerie Lockheed Hercules | Piacenza, Italy En route
28 August | Paraguay Air Service | Nomad 22B Cerrillos, Argentina En route

Source: Ascend
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STZZT, BT —E00iaEZ2 T, FEDOMEEBZE X THAEL LD,

ZZ 204D, Controlled Flight Into Terrain (CFIT), Approach and Landing, = L T
Loss of Control(LOC)F#IIM e F iDL 2 Ho, 1O TCHDOLIXINHIZL Db
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2005 FTIX TT8 AP Y = v ML DT TH -T2,
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Approach-and-Landing Major Accidents

Commercial Jets
1 January through 1 September 2006

Date Operator Aircraft Location Phase Fatal
3 May Armavia A-320 Alder-Sochi, Russia | Approach | 113
9 July S7 Airlines A-310 Irkutsk, Russia Landing 124

Source: Boeing, Russian Federation IAC, Ascend

T2 00 6 FEEEM T = v D Approach and Landing F#» Y A T3,

TB¥EHAY =y SO 9O Hull Loss D 9 5, 7473 Approach and Landing Tl Z -
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Approach-and-Landing Major Accidents
Commercial Jet Airplanes
1993 through 2005
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Source: Boeing, Ascend
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Loss-of-Control Major Accidents
Commercial Jets

1 January through 1 September 2006

Date Operator Aircraft Location Phase Fatal

3 May Armavia A-320 Alder-Sochi, Russia | Approach | 113
22 August | Pulkovo Airlines | TU-154 Donetsk, Ukraine En route 170
27 August | Comair RJ-100 Lexington, KY, USA | Takeoff 49

Source: Ascend, Boeing
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Loss-of-Control Major Accidents
Commercial Jets
1993 through 2005

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source: Ascend, Boeing
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CFIT, Approach-and-Landing, and Loss-of-
Control Major Accidents

Western-Built Commercial Jets

= CFIT accident rate
mm Approach-and-landing accident rate
Loss-of-Control accident rate

— 3 year movmg average (Approach and landing)
3 year moving average (Loss of Control)

B B B B W OB S M M R OB WM B B
Year

(%]
o
2
=]
=
=
5]
=3
9]
©
-
1o
=
=
@
Q.
(2]
&
c
9]
o
(8]
[&]
<
.
o
T
=

* 1 January through 1 September 2006
. **Worldwide departure/rates are estimated through August 31, 2006.
Source: Ascend, Boeing Departure data not available for Eastern-Built Aircraft
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Safety Challenges

The alleviation of human error,
whether design or intrinsically
human, continues to be the most
important problem facing
aerospace safety

— Jerry Lederer

Z X Jerry Lederer KO SHETJ, KIX Flight Safety Foundation ®FINETH Y,
DT BEOHZ DN EREOHMETT,
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TIT—DT—HERTHEL LI,

Lautman-Gallimore

1977 thru 1984

e In 70%0 of accidents, flight crew
error was a cause factor

T Z ADRERTT, 197 T7THNH1 984HFEFTEMEEL CWET,
COWEENBRINTLSE, 2 2FH0MZ OHEINERPH D, MIELZEDTZDELD
TuaYl MMTORTEELE, LL, KERBECHRET LWERIZH Y FHA,

Dutch Aerospace Laboratory
Study

Factors in aircraft accidents 1970-1997

Crew ‘

Aircraft

Environment

Powerplant

Aerodrome
Maintenance

ATC

ZHUE1 9 9 9OFEICH T AWML FT(INLR) M T - 7= HF2EfE T4, 1 9 7 0OFENDH 1 9
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Primary Causes of Aircraft
Accidents : 1983 - 1992

Percentage of Total Accidents with Known Causes

Primary Factor 50

Flight Crew
Airplane
Airport/ATC
Weather
Maintenance

Other

THIZ1983FENDH1992FEETD L OFE2HE LA —A » THOWFETT,
BHYDOEIIZTTA M NV—RFHEOBRAFRK E L TlE Y —RFLTWET,
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Primary Causes of Aircraft
Accidents : 1983 - 1992

Percentage of Total Accidents with Known Causes

Primary Factor

Flight Crew
Airplane
Airport/ATC
Weather
Maintenance

Other

CHERICESICRAETA, EHFr— FTT, Tk 1993 F205 2002 F£FETD 10
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BHYO DX IICKRERZEIHY THEA, FICEMRBRICBEAL TETANFELET,

ALAR Causal Factors

% Occurrences
100

ZiEFx O ALAR WFE b D F v — b T,
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HEOEMITELLLFESTVWET, LorL, 20 7 TOLFIMELLDOTIEH Y
FHA, BBEMROT-OIZ, B N— R =27 —2E 2720 B2 88 L2 3 hud+
DEVOIHDOTIEHY ¥, ZHITAMICEAT2MEROTY, Eo TREITL - & &
MHETd, HICHAZENIZX W E W LOTES Y FHA, b a—~vrTT— | LIEHCiF
ITELHHDOTIEH Y /A,

The Human Factor

We Know the problem:

The real challenge is
finding the solution

FT. S F CEIADAL RN STFICOWVWTELELITTIEHY A, Thbb, FA
DEE LI Z ST AR S AN L H> TS L 2D T,

PR ~E L IIMBERET 22 L TEH Y T A, FAIZREMTTH 503> T
ji‘ﬁ—o
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PRER 3R & Z LIIRRBEE RHOITFH 2 L 72D TT,

The Human Factor

Education/Awareness:
CRM
TEM
Fatigue/Alertness Management
Risk Management

Decision Making

FRIRED—2 & L THE LERMRE (T 727 XR) BdHYET,

HICHEEMLE T 52720 T &5 TL X 9, BEOXW CRM #HE., TEM ~DO3I#k, ¥
FIZETDESIANT . VA F—T AL MOT vV a v A—F U 7 ~DHKRN 2
g It 2a—~ o T p—~ U A LS 2=~ 2T =% U5 DICHEEDOTL &

90
RPN b REE R T 2 FERIZHV 3, TDO—2F7 7 /v P—DFIH T,
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The Human Factor

Technology:

FOQA
EMAS
TCAS

TAWS

IDOTI ) uV—@3NAT I THLINETIHY A, BERAL vFICH— RERDY T
AL e —TFT 7 Tho THiinERA, ZZI0Eba—~v =T =% L HI1T& -
Z8oNDT 7 ) n V= RENTVET,

BT R_R&Z L LT, Ihbidta—~rz o9 —%2fbT 57071 Snizb D
TIHEN L9 Z L TF, EMAS, TCAS, TAWS 2 S idnW ST —NHZ 72 b &2, =75
—ZW LD EDITHEI SN TWET,

LB, OOV AT AMIZT—RHD L EOHREET D IO ICEEF STV ET,
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The Human Factor

Other Tools:

- SOPs
- Culture Surveys

- A “Just Culture”

ZZIRLIEB DX, b OBREICHRIT 2BICA MY — T, SOP @ Z &IFBEIC
BiLELL, Tt a—~v 27— LD DICEERER 21T LET,
AIZOWTORED VT v — « F—_A)X, bRT-OFET 2O N ED X 5 72
LOTHLNERET 5T L7220 £9, FSFICARUS ZEENER L [=x—I A
NHBCES] I3RICEIE SN HED 12T,

AHTIE, Il EN =<1 F0n B0 £3, HARZOMEE R T L5 ok
DA E RS, WRTREZ Y TEZFELVICL, T L TR RFERI LTI, UE
ZARRICT DR a2 52 T D —A FRADBFEL ET,

BB, VY A RIALT ¥ —IZoVWTEHELET, ZoM&IE, 22 TEH ABRLEIZHE
DLHBEERERPHA LI T —ICOWTH LD Z & 22T 2 L 5 REBKO & 5B
BEEVHTLOTHY, LLZE TR TE T8 L FFR TERWITEIO A,
Z L CERBICREINTNERNTFET D LD LE SN TWET, (B, ASAPD LS 727
7T )

Bl-blidt a—~vr =7 —%WY £5Z LTk 0o FEfimeE LTHL P2
ERWET,

ZFIUIV AT DX 972D TT, FATHNPRSIEY VX7 BDEFEETHD LR LTI,
LHAAREBIE, HERNIZZENRERYVEVZNTT L, MEETHLRLBUTZWDITT
ER

RA L MIZOEBELRMEICERNZIRV M E R TUIWTRWEF 9 2 & TT,
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22 EHEE D 72D IT T T —BER O W2 T T DL E R H H DT,

Primary Causes of Aircraft
Accidents : 1996 - 2005

Percentage of Total Accidents with Known Causes

Primary Factor

Flight Crew
Airplane
Weather
Airport/ATC
Maintenance

Other

IOMEYZICBLUTERIOT =2 28R Lm0 EEOWET, ZhiE 1996 £ 5 2005 4
F ML CVET,

BHOVDOEIIZ, FLET7I7A4 M A—RR¥EEZEDTHET, LHL 7T0%ELE>72HD
DB ETHEDLTETNET,

ZDOT—HFARLB I 2= 2T =DV ERLTWNDEDN, XFEKFRKDO R E LT
TIA RIN=PHNDOTT—NFEKNE L TIVEETHD EWVSTZBBOT-DIT, fERE
LCta—~r 2T —0EENEY LT-ONENTIEIH Y ¥ A,
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Western-built Jet Commercial Jets
Departures And Major Accident Rates,
2000 — 2005
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ZOFRITIME 10 FHE O HFREEL & KRB ESROFEZ R L TOET,

Z ORI, HEEEESHEIN LI b 2 0vb b3, IR ERICED LE Lz,
ZHIETIES LWEE T,

TIEAERIIZ OREFRROGFORICHEMETIC, B a—~ =T —0aE% T DRI
NTHDOTLEIN?

HE IR T, WS> CTHICY A7 Z W UHFHEL TIF27201I00F, ba—vr=
T —~OE Y A PNEEZ D T,

ZHUCKHLT B 7= D Fe 4 X R 2 WIS L. 2SI 2 AMEHE L, Hilin 7
HCEAN LA D Z & b EDIERZFIT L Tde b £/ A,
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Aviation Safety 2006

The Year in Review

Overall safety performance for
commercial jets is excellent

Commercial jet loss of control and
Turboprop CFIT accidents dominate the
fatality numbers

Over 50%b of all major accidents
happen during approach and landing

The challenge of mitigating human
error is a significant one — and vital one
to reducing risk

FLHELT, I 200 6FBRFRETICALNDERTT,

BRI L ERIROEAITHREE D LW DT, &FE Lt ThET,
RRDOFMERNIEZHFELET, FRIPEH Y = v FTO Loss of Control & % —ARY =
v h@ CFIT T7,

Approach and Landing O SHFHII KB FKDZ < 2 HDFET TWET,

T L TREZIC, L0REHEHBTZDICEE 22—~ =7 —ORMBEICERNI KL L 7 <
TiE bRV DTT,
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FSF Goal:

Make Aviation Safer by Reducing
the Risk of an Accident

.
% \
“, .,
“, oy
. LI
. .
o .

BxOEEOFEIZHLEVELL I,

Fxlx, VARl D 2 LiEk LT < AR FIC AR 225 E &2 13 7o 3R
HDTY,

ZOEFRICH L TEREIZ, FARICESLZELTH, BES LWV BDOERODTNET,
BB NTH2L T, ZOREERRLEFLDOY 27 2B LD &V D BEEZ#ER
LEDTEHY FHEAD,
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Tail Strikes and Strong Gusty Winds — Preventive Measures
Captain Dave Carbaugh
Chief Pilot Boeing Flight Operations Safety

Tail Strike |C X 2 HFFIIEE L LI h 15, Tail Strike (2 X 0 BEIKDEBEE 254 LT 2
STz, 2O, &Y - IREWNAB 2L 7eo7=22 2T 1,200 77 RAABK LTz L s Lide st
bdoT,

Z 2Tk LFOWNAEIZ DUV T Review 35,

+ General Information

- Tail Strike DZERH & %I T

+ Strong Gusty Wind (2351 % Operation (22U T

+ Training Recommendation & Tail Strike [5 1L IZ- DU T

+ Summary

1. General Information

- Boeing Tl Tail Strike 238 SH 572D DY flAZfHilT CT& =, £D—>& LT Boeing ®
FE#RAOHET L\ OERE CiX. Elevator Feel System Ok ENK & 7-, Bl 2 12K D B747 1L CG <
(2 XV Elevator DR 2N L7273, BT47-400 TIXHE I —E DREED H3)>% System (2
B&Ehi, ZOZ L2 X 0 FEER—E TR\ & FIK O Tail Strike DR AR Lz,
F7-. B777 TIE, Soft & Hard OWHiA» b IEMLRFE BIC & 2 NE G 2 BEEREL B T2 o
Tail Strike Protection System 23 B % S 4172,

- ZOLDRBUEHND . Tail Strike DI BT47-400 LV HIERD B74T DI REVOIE, 4
REF R D,

- B737, B767, B777 ¥ U —X®OHIZIE, Tail Skid ZEEfH L T\ Db 0O08H 5, LavL, Zhic
XV BEERERFD Tail Strike Z5ERICPIETE HRTIERV, 7o, ZOEHICEY Tail
Clearance 73072 < 72> TL &£ 9,

- Boeing Ti, Az A F L v F L7o#IA L LT 720 1 0 & C Tail Clearance 32 L L 72\ &
I, ARy FLIEBEARD V| Ve, V<0 Approach Speed 12 L 0 KESEESN TN D,

- Tail Strike | ZBERERFIZ L~ THERRRHCZ < FAEL TV D, BERERFO Tail Strike ™% < 13 Human
Factors (ZBiE#E L T %,

- Tail Strike IFJEMIFNICTAT D, EHIHZEZES TI Tail Strike DI AEZRIZJE I 72 2L /L 5
NHZ I8 LR,
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1.A. Typical Tail Clearance For Takeoff

Typical Tail Clearance For T/O

Tail clearance height
VR VLOF

e Runway

Gear height

g
o
<
-
=
2
k)

Min. tail clearance

Flap

Liftoff Attitude
(degrees)

Minimum Tail
Clearance
inches (cm)

Tail Strike Pitch
Attitude
(degrees)

747-400

10.1
10.0

39(99)
40 (102)

125
125

Z DFEIE, BEFERFO Flap Position (2% 2% Liftoff Pitch & Minimum Tail Clearance D B#f% % 7~ L
TW5, (NoWind, No Crosswind Control ¢ 2~3 deg/sec ® Constant 73 Rotation #{E %17 > 7=5&

1.B. Typical Tail Clearance Engine Out Takeoff

Typical Tail Clearance Engine
Out Takeoff

&
Z | Tail clearance height
=| VR VLOF
v
é Gear height
i <
2 f Time
- Min. tail clearance
Model Flap Liftoff Attitude | Minimum Tail | Tail Strike Pitch
(degrees) Clearance Attitude
inches (cm) (degrees)
747-400 10, 20 10.6 34 (86) 12.5
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Vi T Engine 23—2%& Fail LC 4 Engine # T 75%, XX%H%T%%L X 50%DHET) & T o T2,
Minimum Tail Clearance |&J&/9" %, Z#uiZ Crosswind 23 &4uiX, Aileron <> Spoiler D222 L 0
Clearance (X & 5120 72< /> TCLE 9, Engine X —DlbF-TNEIETHOTHAH &, LR
AR TH - T, Rotation (23 THESE Xj17- Rotation Rate £ W KEWEEEITH 2 &I,
Clearance # X VO L TL % 9,

1.C. 777 Flight Crew Training Manual

@Bﬂf]ﬂﬂ Takeoff and Initial Climb

777 Flight Crew Training Manual

VR Liftoff Wato Vp+ 15

[
0 5 10to 12
Time Seconds

Retract the landing gear after a positive rate of climb 1s indicated on the altimeter.

Retract flaps in accordance with the technique described in this chapter.

Z OFIX Engine Fail 235825 U720 Liftoff Attitude (252925 £ TOBRE#Z R LT\ 5,
Engine 7° Fail 3-% & . Rotation Rate |38 % ® 2~3 deg/sec 7> 5 #J 0.5 deg/sec J#i/) S 25 LER H
%, DFED, XV Wo< Y L7 Rate BWERINDZ LIZRDLDB, RIZED BENADLEROTH
Do

1.D. Boeing Does Testing For Certification

B ORI EEPH BUE 21X, Early Rotation, Rapid Rotation, No Flare Landing, Long Flare Landing
Lo 72 Abused Case GEEEZSfh) NEfL L TRESN TS, Z0 Test ik Y, Certification
Criteria (2%} L CFFA 415 Margin (H%{A£% Operation % L TD) NEREI N D,

Test (2 & » TR¥E SN 54 Margin 1 Boeing @ Turbo Jet # CH i, £ TEAMICIIFR T TH
%7, Boeing OHE(KIE Crosswind (23317 2 HEA5 72 1) T72 <. Abused Takeoff 35 & OF Landing (235
T54To Case (ZBWTH, MATEHOEREEIZHEE, HLWITThE ER>TVD,

X BT Z D Test Tix. Engine Out TOEESFEDILUEIZ OV T HRME SN D,
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2. Tail Strike DZLX & 5t IZ-DOWT
2.A. Takeoff Risk Factors
HiEfEH 2 Tail Strike OfERE % EH 5 BHIZIL, LFOLORE X Hivd,
- Stabilizer ® I A& > K
HEDOFRAENENI ZE LN, HBEZEVDOIE, By b T2 L2EN70, Rolz
Weight & Balance Data (= L Y i -7ty F2 L TLEH 2L TH D,
+ Rj#E Y7 Rotation Technique
WYX, A9 &, Smooth T7/2\ >, Constant TZRU 2
- FD O A7 ]
FD OFERITEBMEN 2 WNIZ ZAUSiE D Z &,
+ Vg LLEII T Rotation D B4R
Speed D EFHL I A, Takeoff Analysis Data o [#]3% - 7= i,
- J®°K72 Initial Pitch (Over Rotation)

HEMEBEBOBVIALNFRERE 2D 2 b5, B, AAKUEMES, HAORZELN
2L C Max Reduced Thrust N8RS N5 & EWHERBEIIZINAEZMEL XS & L TR
Rate TH| &3k Z L TLEV, Tail Strike & 725,

+ Strong Gusty Wind & Strong Crosswind
Airspeed 233 B AREMEN B D, ZALITHNZ T Lateral S5 @ Control BNMEIZ/ 5D Z & T
Flight Spoiler 23 &R L. £33 %,

2.B. Review of Proper Takeoff Techniques

- FEHERY 72 Rotation Technique £ 5 = &
BAROMIZEHEIL, CG X° Weight & Balance DRI IE LIFAUE, BfEERIZE DL 20T T
b5, LTeRnoT, 13 A EDEE Rotation R Aggressive (ZEET 2B X720,

* Rotation D BRI R4 E 7202
Early Rotation 1%, #/13 AR E L TW\WA 728, Tail Clearance 73072 < 72 %,

8K 72 Rotation Rate - FHV /2 0 | K7 Attitude & T Rotation L 722 &

% |Zi#Y) 72 Rate ¢ Rotation 375 = &,

- Takeoff Speed 2V IE L <, &7, BEINTZHINIE U THIESIN TN Z L 2ERTH &
Takeoff Speed DHE 272> Tik, QRH° AOM O FJE%E L < HfR L TR Z &,

« XD Flap f4 218 E 35 Z & T Tail Clearance 23 K& < 2R 2BV CiE, b BET
HZ &

- BEREN EIC IV TIE, Wing Level & #ERFT 2 729 @ Alleron #EIXED) e EIC & EHH 2 &

2.C. Landing Risk Factors
FHMEIZF1F % Tail Strike @ Risk Factor (ZI1ZRD & DR 5,
Unstabilized Approach
Stabilized Approach IZB L Cix, LB T —va v R—2HKTLE I BWVNENRSE L,
Stabilized Approach |% Top of Descent DR/ 5T TIZIHE > TNDH Z L ZENTITR B,
Y72 Planning 217 5 Z &, Descent Profile 7> 572\ K 9 #2525 2 &, Approach
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DY) 7 Point ¢ Configuration %% 5 Z &, & U CHEMERMEEAITH 2 &,

- BT Smooth 2 HAZ L X5 &3 5HFEV, Flare THxTEHZ &
ZOBEAEIXE T, Tail Strike LIS DL OEZRI & B 2T,

- Crosswind -~ 7 1] 72 % AL
EEO—RERNFRETHAET D Z ENZ, EBHRGENRIRICER LT T E 72720,
LD Approach 21T 9 ECTEERER~OEE AL L, Pitch =° Rudder @ Control 23Bf
MZ72>TLED,

- Go Around ¥ Over Rotation
AR FD IO OF R A DT, BEKEZRE5IEBILTLEI 2 L,

Approach (23T, Go Around 23 EOEIR L 2 2580805, StLCIZZEOZ L 2kET D
Tl HERT DL RUENRBL TS I ENEETH D,

F7o. —RAYIZHERERE O Tail Strike D J7 25 EERERF L 0 & Damage N REWZ LI EL THL Z
CIXEETH D, MainGear KV $ 0612 Tail BT 5 2 & T, %5 IREEED Damage #5211 5
AREMER B DD TH D, L., BiEFED Rotation B2 E FIB@aEIZ K & 72 Damage % /£ U S87-5
Blbd 5,

2.D. Proper Landing Techniques
- Stabilized Approach i % Tail Strike Z[5 1792 ECEE CTH %, Target Speed T Approach Z1T\ >,
Flare BHAARG R CIIRAKR T H Veertb kt R L T 2 &y
+ Flare Bi4A % CTIZ Trim 28> T < Z &, Smooth 723540V, Flare #1, & A W 3 EEHIE I
Trim Z @S RN &,
- Smooth 7 &AL > THERZ X 2 X720 | Pitch &< LiIFTWwWo72v LT, Flare 1%
IR &,
- Crosswind (2351 % Approach & FEIZF VN Tik, Rudder & Aileron O & UIZLR G, KR
Cross-control -3t} 5 Z &,
- Main Gear 23#2H1 L 7= & [E 5 (Z Control Wheel @ Back Pressure %z #\ C Nose Z# i =& 5 Z &,
PEIAZ1Z Pitch & EiF 72 &
Aero Braking 259 & L7202 &, ZhE S 720,
Spoiler (L@ 7 @ Pitch T Pitching Tendency 73 4E U720 K 91272 > TV DMl L 1 &\ Pitch
TR L7254 Spoiler ®JEBAIZ X U Pitch Up WEAT HR[EEMENRHH DT, T2 TH<
REThD,

3. Strong Gusty Wind (Z351F % Operation (22T
3.A. Tail Strikes During Gusty Wind and Strong Crosswind Conditions
2 FE1F EHil, Boeing T4 T ORERED Flight Crew Training Manual O R A %ET L=, Ziuid,
Strong and Gusty Wind (235} % Tail Strike (ZBH L T, #IZER B L OLEOHEMEN LIRS Shiz
mHThH D,
- Boeing Flight Crew Training Manual Ti%, Gusty Wind <> Strong Crosswind ®f(%, Minimum
Takeoff Thrust L ¥V & K& 22 ) 2340325 L 5 HERE L T 5, Ailt BAfiE S 4172 Boeing @ Flight
Operations Symposium T, E&EAEEV & X |2 Maximum Thrust 2 5 & B747-400 D L 9

31



FSF 2 59 [A] 2006 Eff R £t F—EHNE Tail Strikes and Strong Gusty Winds —

Preventive Measures
TR CTlE Vee &, MMORBENETL D Vo BRAH-, Lo L., Maximum Thrust |5
Rate C Rotation #17->72Z & TIEN$i->TH., I 0bkITHTOEBIT 5,

- Gust <° Strong Crosswind (233 1) 2 Bl TR LR L T\ 5 & X1, 1A OB Rotation % I 5

2%, Airspeed NEEBL TN D L&, TOFHN VR LD %jt% 724l C Rotation 35 & 5 I
EELRTNIERLR0,

- FEYER) 72 Rotation Rate ZfEA L., ILLTEFN LD K& Rate I 620 E 91275,

Airspeed 2384 2 7" Liftoff 285 &, Rate # KE LCLESHADBHDH LD TH D,

+ Wing Level Z RO DIZLEREHEEIZHE D S, TOEKZ Aileron ZH 5 & L0 LE

&5 Z L 720 Cross-control 234 U . Tail Clearance 23842 AlREME N E L 72 5,

- Airborne L7256, AT D Track Z#FF L7223 5> < U Rudder Zf#f#% L T, Slip 2>% Smooth

3.B.

R,

Details To Consider During Gusty Winds and Strong Crosswind / Tailwind Operation

« Strong Crosswind @ H Cfrioi 5 Bl TiZ. Flight Control (32(Z Spoiler) d AFIZ X 0 #7108

W32 7-, Tail Clearance 23072 725, REBRANEITZIR, BELTHD,

c BB L7 K9 ORI T ClE, BRI E B Z3HAmA R S50, ZIuTkET 5

& Th b, Tail Strike DA 25 b % Review L TH 5 &, 20 kt D Gust L SN TWVWi-F
BlETHoT,

- Gust 3dH D L XL, LY A R TRotation 2179 Z &,
- JEHER) 72 Rotation Rate %57 5 X & 7273, Hijuk L7z Engine Failure ®354 LR, DT MITHEN

G L DTMCBOHEEARD L DFNITEN I Better Th 5,

- BEMEDREMNT 70 o T HEEARN Airborne L7225 & o T, Rotation Rate Z# kX< L2

&, WilZ Rotation Rate Z¥E< 457, —FFAYIZ Rotation % 1k 7227 uiE7e & 720, BEREICEH
I % Tail Strike ™% < % Main Gear 723 Hiifi 7> & B 5 B2 OEZICHEE L TV 5,

3.C. Example Aft Body Clearance Breakdown — Tail Strike #1

Z OF — 4% Strong and Gusty Wind 235V CRfER# L 72 Rel 238 2E L 7z Tail Strike O—f# T 5, =
Z TlE. ¥ 3 deglsec Kiifi > Rate T Rotation 17> T, Liftoff Pitch 11T CH#HAYIZ Rate % 4
7L Tail Strike BRIV 2 DL V) ZLICHEBTRETHD, HEMBHEIZT-ED Rate T
Rotation Z 17\ >, #F|Z Rotation ™ #&4> V) T Rotation Rate Z X720V K 9 IZKE DT 5 2 L NEHE
Th b,
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Example Aft Body Clearance Breakdown — Tail Strike #1

Factor

FDR Data

(inches)

Clearance Reduction

Clearance Reduction from
the Nominal Clearance of 37
inches (%0)

Airspeed
(below liftoff speed)
2.8 inches/knot

11"-17"

30% — 46%

—-ACL
(reduction in lift due to lateral
controls) 14 inches per 0.10f —~ACL

.07 -.14

10" = 20"

27% — 54%

Pitch Rate

Average Pitch Rate
(A above nominal average rate)
2.8 inches per 0.1 degree/second

N. A.

N. A.

Maximum Pitch Rate
(A above 4.0 degrees/second)
1.3 inches per 0.1 degree/second

2.4

31"

84%

Note: Average pitch rate corrections are
based on the maximum pitch rate being
below 4.0 deg/sec. If maximum pitch rate
is above 4.0 deg/sec then the maximum
pitch rate correction should be used instead
of the average pitch rate correction.

Total Clearance
Reduction

52"- 68"

141% — 184%

WOFEITIE, Liftoff 4T < T Airspeed Loss 3%k L, Z #ulZ High Rotation Rate 73 & 72 % & | Tail
Strike 23384 T 2 DI+ 372584003 5 Z S ITHERTRETH 5,

Example-Aft Body Clearance Breakdown — Tail Strike #2

Factor

FDR Data

Clearance Reduction

(inches)

Clearance Reduction from
the Nominal Clearance of 37
inches (%6)

Airspeed
(below liftoff speed)
2.8 inches/knot

2011 _ 2511

54% — 68%

—-ACL
(reduction in lift due to lateral
controls) 14 inches per 0.10f —~ACL

778

19% - 22%

Pitch Rate

Average Pitch Rate
(A above nominal average rate)
2.8 inches per 0.1 degree/second

Maximum Pitch Rate
(A above 4.0 degrees/second)
1.3 inches per 0.1 degree/second

2.0

26"

70%

Note: Average pitch rate corrections are
based on the maximum pitch rate being
below 4.0 deg/sec. If maximum pitch rate
is above 4.0 deg/sec then the maximum
pitch rate correction should be used instead
of the average pitch rate correction.

Total Clearance
Reduction

53"- 59"

143% — 160%
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3.D. Tail Strike Comparison

Z AuiE Gusty Wind Condition C Tail Strike & 72 > 7= % ® & Normal Takeoff & ZLb# L7-H D TH
%, Tail Strike & 72> 723 Tl Rotation B2 9~10 kt @ Airspeed Loss 3 FAE L T\ 5 Z L IZHEH
J & Th b, Pitch 1% Tail Strike & 72 % & TH{ 2 ->-51F T\ 5, Rotation 10 Elevator D #EfE M

BE LD BEICE -T2 2 LN 2 O Tail Strike D FER R TH 5,

Tail Strike Comparison

_—
e e
e e e e
{—fff 13 EELE
TAKEOFE #1 (MOAMAL) e
H “7":.._,.—{,;
Al b e -
(KNOTS ) T
b= _ ————=cAounp seeeD | TAKEOFF #2 (TAIL STRIKE) e
i T _
TAKEOFF 22 e b e = SRR
AIRSPEED =] e
[KNOTS) Py T
Sl 5 e (o i e i i s s b s P
15 NOEMAL TAKEOFF I N e et e
LiFT OFF 3, :_,__/ o — 3|
1 N
S
e
FiTCH 5o
RATE i e =
AR, i e TS gy = e ==
{DEG/SEC) 4 g ——
[ PoSITIVE.T.E. W i
10 ~ :,/"/ =, B
e e
] s SR
o =
e e e e T
s

3.E. Example Aft Body Clearance Breakdown

Example Aft Body Clearance Breakdown

Factor Incremental Difference from Nominal | Reduction in Aft
Body Clearance
IAirspeed Loss [Each 1 knot below the nominal liftoff speed = 2.8 inches’
—ACL from lateral controls Each 0.1 of (-ACL) from lateral controls F 14 inches
Pitch Rate*
m IAverage pitch rate to 10 degrees Each 0.1 deg/sec in the average pitch rate above | 2.8 inches
S pitch attitude .5 deg/sec
8 Maximum pitch rate [Each 0.1 deg/sec above 4.0 deg/sec E 1.3 inches

* |f the maximum pitch rate up to the point of contact was less than 4.0 deg/sec, the average
pitch rate corrections are used. If maximum pitch rate up to the point of contact was above
4.0 deg/sec, then the maximum pitch rate correction should be used. In all cases, only one
method or the other is employed.

" For these increments, the relationship holds for both positive and negative contributions, i.e.,
an increase in liftoff speed by 1 knot would increase the aft body clearance by 2.8 inches,
and each 0.1 deg/sec of average pitch rate below 2.5 deg/sec would increase aft body
clearance by 2.8 inches
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Z Z TlL Boeing OFEIAIZES 9% Rule of Thumb 22817 T 5%, HEAMIIZ Airspeed Loss, Lateral
Control ™ &, #% L Y K& 72 Pitch Rate, 4 (deg/sec) % # % % Pitch Rate &\ 572 % D4 T Tail
Clearance ORHAZIO T HIANMEH< L W2 D, BIITHEEIC LV ZEDL, ZXHITEDY T2
AN

3.E. Tail Strikes - Is There a Training Strategy to Prevent Them?
Tail Strike Z 1L 572 DITARTE D725 9 03, %2 Tail Strike (X, ML B 1258 D) 72
e 559 % Training Program (2 & > THiIET 5 Z L RN T 5,
WY 72 Training O H121X, CRM OFZNEMANH 5, EMRE BT H FEN TR e 2 &2
& %, Strong Gusty Crosswind (213 Threat 23 F(ET 2, SEMIFES B A3V 22T Plan 2 32T Threat 245
W 20T, RaRipEEER L 72 50 Tail Strike & 725700, FERNED-TL b,
EMUES BT Threat 2 383% L. #&im7 5 & L\, Planning & Briefing I E4f72 CRM (2R A K 72
*%EEE??T“&)%)
- Strong Gusty Wind (23317 2 &I 2 T, @ 8)7% Crosswind Takeoff @ Procedure & Technique
% Review I X& ThH 5
« PF X PM & 3L|CEERS RS T 5 Threat x13K % Review & Th 5
-+ PM (X Rotation 7> 5 BfEFE™D Target Pitch (272 % & TOR, MEENEH > TWORWDERT D & &
$ 12, PF ~® Rotation @ Callout |Z%}3 % Airspeed ¢ Monitor 21T 9 <& Th %
7=, First Officer 23 &[4 1T 5 #54. Captain |Z Pitch Rate & Attitude 2 Monitor L. W22 72 %
Deviation & Callout 3 ~Z Th %

3.F. Tail Strike Big Concerns
EIZEE RO T, 728 Tail Strike 12 ZAUZ ERERBLREZ L0125 50?2
- Tail Strike I3 E/IfREEIZHE L 52 5, b fo'lé{zliﬁi‘bﬂlj—:éﬂ’bf:i FRATHME S NS E . E
TIRRREDRIENFAET 5 & | E&ﬁé@fﬁﬁ‘%iﬂlﬁéﬂ%ﬁﬁi&; %o
- Tail Strike ~O XL AEITOTITHRAT MR L7256, MEHEOERMENH 5, EMREE
Tail Strike D AIHEMED N SE DAL= 72 51X, Tail Strike Checklist 2 53X TH 5,
TR EZEEAEI L CWTH, ZANEY TR VIR ERE DO ERMEN B B,
Tail Strike 233842 U7-1%. JEMIIEES B3 Post/Pre Flight DR sk 2 3 1o b - TEMi+ %
RO SN TWI=HEF G H -T2,
LA DG, THUTEMPSN ORI IRTI DR ONTZG TR E TV D, BiHEEITEK %
BT DA ENEN L2 TERLRV, ZOXYRERETHI BREZEMESEX5 26T
EAAYASAN

4, Training Recommendation & Tail Strike B IEZRIZ-DU T
4.A. Training Recommendations

ZAVE TR B I Tail Strike & 2 OPIER, BEA& 2O )72 Technique (2B L TO— %Ay 72 1 #H
[ZDW T UC& 72, LA L, Tail Strike O FTREM: 298 O 72 O GEMIEE B — A O & Y 73 Training
DRTTELZEDREE->TND
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- EMUERBE & LT,
- Training <X° Flight TEET 2SR H 5 & X2, AP OBEEREZIEV K-> THD Z L
- Hy7S Captain, First Officer, & 2 X Jump Seat fEHEDOWT N TH-TH, BHWD
Rotation Rate <> Technique Z 7 L& 9 Z
- Simulator Training Ii¢, [ 43 Tail Clearance #5835 Z & (£ D L o 2EERE M- T
) .
. %&Ei 721% Checker & L C,
- AT, BEREIEE, AT X O Simulator TIEMIER BO A4 T — T REE O
Tail Clearance DFFfli 2475 = &
© BAIORBRN R LR TH D Z LA EN TR bR
B 13 Full Flight Simulator Training @4 H (Z Rotation Rate D BEZ 42587035 2 & &
<D, ZDHID Fixed Base Simulator Training D F#F TREIZEEVVEE DUV TULLIE
Full Flight Simulator "¢ Training Zi 3234 C L % 9, ARECTH4LIL, Rotation Rate (2>
WCOFRFHIZ, Training 2D HIHIZITH Z &,
- Smooth T—E® Rotation Rate 2’ ZF LW Z L 2 LICHO TEL ZENRTTHD
FEIZ Liftoff (Z¥TV Y & Z AT Rotation Rate #H#§<>9" & Tail Strike (2% 5 /[REMENRH 5,
Training % 18 L CTE ® &\ Rotation 35 L UV D Technique Z1EYD EiF 5 Z &,
4T OO MR A58 C Rotation Rate & #520 Technique Z iR+ 25 = &

4.B. Example of an Airline Tail Strike Prevention Program

frzestto sk, FEEHICERIT D Tail Strike MFEAE B ETHAATZEZARH D, <D
it Ze 234t CUd, Tail Strike O F8 A3 2k © 372 0 | FiEA5 [ D R4 42 255 % Monitor 3% FOQA Program
ZFMMALTWD, UL, ZOMOERY EATERREBERIZLE > TA ML RALRD, £IT, &
i, < 075>0>7¢}ﬁ7£/£ﬁ:f“ 1%, B REO Pitch 23 RIfERR T & % Self Monitoring Tail Strike Analysis
Tool Z£kH L 7=,

tH L. && 2° T Tail Strike (2725 Pitch £ T LR D &, 2D 5 \VITEREOKIZT — 27
HBIAYIZ Print Out S 4, JEMLRE BICHRE S5, 2 @ System (F52EE TIX 22\ 8 DD Z @ Program
Z B U 7ot Z2 341 Tl Tail Strike O3 AR Z RIRIZH O LTW5, fioffizettd Z @ Program
DEHZ DTN D,

4.C. Training — To Prevent Tail Strikes

INETOFEELDD L,
EHRG BT
Jﬁ@]fmﬁ%@ Technique Z g&~F 9 & Th 5, WED Tail Strike FHNHF5T &,

- Tail Strike Z 5| EB 2T & LAAREICOWTHEET 5 Z &,

- Takeoff Data 725 1IE LU Z & 23 Y8R &Rk L TR DIAA TIEZR 5721, Load Sheet @ Cross-check &
[Flkk, ZFW [ LA #5 B i C Coordination % & 0 72435t~ k L, Double Check #9°% Z &,

« Training RfRXER 218 L CH I OFRITHEIZ DWW OB L, £ 72, Takeoff <° Approach ¢ Speed |2
SWTOHGkZF > T Z &, Speed Bug Dt v FHE, 43 “S241ED Check” 2179 Z &,

[Z @ Speed [, A ML L TV D Weight [IZXf L THE XS TH D0 BOIZHWT L Z &,
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- BT L DBV R o TR 2 &, WEBIT L2 aI3RICERETH D, LIRS L
TV RO DS BUEOFEDFIRRZ 1517 5 ATREMED DD 2 & 2> Tk 2 &,

- ez kb, L Tail Strike B3 FAE L7265, i#YIZ Checklist (2965 Z & !

Safety Program 23akZhd 2 /& id, B El L~UL i B HE L ~UL E T4 C D Management @

KB o TN D,

Management [,

- B> Checker A i 72 452 Technique % 587l L TW D MR T RE Th 5,

- BEICE DBV HDL LB TBL ZEIFEETH D, EIBIKA— T —DHIZEHICHE
ITLTESGEIIERFICEECTH D,

« Tail Strike Prevention %z £x%t0 Safety Program @ —Eg & L7225 472 B 720, £ LT, ZOHY
X, WA —_ Briefing, Video, CBT, CD, Fl{T¥%& I L v EMBHEICIRIND R
X Thob,

- CAE %, %< @ Simulator A —7—I|Z1%, BfFERERFOD Tail Clearance Z#IE 3 % Software 73 &
e TOXIREDEHHPLFNFLEETFHHITRETH D,

- WLZESAEAERIRIZ Tail Clearance ZIEMIRBENBH /A THLZ LD TE HEBLZMV AT L Z
& E. Tail Strike A #ETHE L CHIJES 2 Proactive 72 %5 & 72 5,

4.D. New Preventive Measures

A7 Tail Strike Bf 1% 5 D —-212 B777 @ Tail Strike Protection System 3% %, Z 411 Pitch Rate
BROHIRA~OETRAFET 2 Z L1 XV, Tail Strike DF[REEZBOE 5 L T5HDTH D,
fHICE 21X, @ LV #EV Rotation Rate 2 J&%n3 2% &, HEIRYIZ Elevator O A1 &5 % System
Thbd, TITH O System (FIRVLAFFT IR 0 JERHLFHS B3 Rotation ke 32 Z L 21575 %
DTIEARV, T HENMEAEETe Cockpit BRELICB W T, EMEBEO ERMEARFL LD &1
% Boeing O ZIZH| > T 5,

Boeing Ti& FMC O R & #ElT T v fFRILHIE - 72 Takeoff Data 252 1 1172 < 72 5725 9,

4.E. Tail Strike Prevention Items 777-300ER
B777 121X Tail Strike BH1EDBhITF & 702 2 O3 18 5., Semi-Levered Main Gear & Tail Strike
Protection T3 %,

<Semi-Lever Main Landing Gear>

Semi-Levered Gear DBAFEICIE, 2 < O LFRIRI Y A3 722 STz,

Z O Gear [ZHfEREF ., XV EWEEH Ground IZHEL TW 5, BIDRIKREEO KRS 2% T
Rotation R, Gear [THIE AT L 5 I/EFH L, L0 EDOREWV Gear D L 5> & 75, i
(2 &V Tail Clearance 23[F U ChiLiL, LV @EWPitch 295 Z &N T&, F7-&xHZF L Pitch T
HiX, XY Tail Clearance 23R T 5, Z Ui Tail Strike Clearance % /Ll 3 2% Z &7e<, £V
BWEERSOND LD, FHEEELZ NI EOND XIS TWD, 7235, [A UHE
Ve /). EEClX. Tail Clearance 23\ 9%,
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777-300ER Main Landing Gear

- New Shock Strut (1 Inch Larger Diameter)

- New 52x21r22 Radial Tire (Current 777 Tire
Is 50x20r22)

- New Wheel and Brake

- New Truck Beam (1 Inch Larger Diameter,
1.2 Inches Longer)

- Maximum Main Gear Steering Angle 6.5
Degrees (Current 777 Is 8 Degrees)

- New Semi-lever Gear

- Adjustable Side Struts

- New Retract Actuator, Downlock Actuator

and Steering Actuator

I Strut 1%, BEREVERER 0> Energy 4875,

&m

Semi-Lever Gear Takeoff Mode

* SLG hydraulic strut attaches
forward end of truck beam to
outer cylinder

* SLG hydraulic strut locks
hydraulically during takeoff roll

* Increased shock strut precharge
provides additional energy
required for improved takeoff
performance

<Tail Strike Protection>

T77-300X
Semi-levered Gear

SLG compressed
LG truck in -
jacking condition

g_m

Tail Strike Protection I3, BfEFERE7g & N 25 FEIF | IEH 4 59" Elevator (2 A J1 %47\, Tail Strike
Z[a8E4- %, Tail Strike Protection Command (TSP CMD) 1%, #4& L 7= Elevator ® Command #{E2%
7o, EMEEEIZL D Elevator DA EAE S LD, TSPCMD 1 10° DINIZIRE SN TE D,
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VBT HAVTTEMFER BN S 51T Control Column % 5[ < Z & T, Override 5 Z &N TE %, TSP
CMD mOfrrii, Tail Skid ™ Runway ~D#zir =, ¥ U Tail Skid ¢ Runway 7> & O /& FE & 45 4
ZRE SNTCIEYEE & b4 5 2 & T Control &5, Z ORREEIL, BERE L FRETIZER L LD
WAV HIVTUVN S, TSP CMD 1% Nose Down S HIZ7ZIHEI K L H 127> T 5D,

Tail Skid ™ /& & #2T 31X, Radio Altimeter 2> & D13 %, Pitch Attitude, Pitch Rate, Vertical Speed.,
$ £ OY Radio Altimeter & Tailskid DY fHIF (L&D FEREN SR S5,

FEHEIZ A > 7= Smooth 72 BT =R L & Signal 232 X 5. #fiB)h Filter 235,

Nose Wheel 23 Hitf Z Bfid L7z & X ITHIR ORI N EA TlbirZ IOV THEBEINTND

LLUF X Chief 777 Engineering Test Pilot T % Santoni [ DFKEECTH 5.,

[Edward T%t H 2} 5 777-300ER OEEFEMERED Test 217> 72, Boeing Clid Abuse-Type Test

C Tail Contact 2Ma {28336 4E+ % & AL Cuiz, 777-300 Tl 12 [A] Tail Strike 2354 L7z & /&
9, L2yL., 777-300ER TlX, Tail Strike DR AEMEIIE R TH o7 ! )

5. Summary
- Tail Strike IZP5 I FTRETH 5
o HERE SN D EEWERREICHE 21X, Tail Strike BAE O AREME XA T D TH A D
- Strong Crosswind <° Gusty Wind (23517 2EHTIZIE, S HRL2MYHADBKETH D
- Training /% Tail Strike ZBi <A ¥ TH D
- TEME A S F70, BITE, £ L TRKIZEIT 5 Boeing DIFFIEDOE S TH S

(X&HE: JAL)
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Airplane Deceleration on Slippery Runways
NAOYERENIHRECL
Mark H. Smith

Boeing Air Safety Investigation

1. 1ZLU®HIZ

200641 2HIZV AT Iy U AZEETHRELIZB 7 3 7DFEEFHEFIZ, W<
DONORLZERFETE KB ERITI T DM DOVERR DY N DWW TREME L IRELD H 5
:tﬁ%%éﬂto:@7Vﬁy7~yayfﬁ3737—700%W:kof%m«%
T Oz & ZDMERET — Z 1T DWW TRz &

2. Certified vs. Advisory Landing Distance Data
EFT. A —A T Lo TR SN TV D 2 FiFED H 72 - 7= Landing Distance Data
(Certified & Advisory Data) (2D TiR_Tu <, Certified Data | FAA Part 25 (Z X - Tk
DONTWDIFEEER LT —X ThbH, ZOT —X I IWATEECTOEREEBER I
bid, x4 2% Advisory Data I3hk < 7R ERIKIE, 7 L—F v T 4 U 7S U2 D
MLZERE DA et R8T 5, ZOT—X I —bZBITDH 774 b7 NA—DFEED
HEHTCHEIC WO NG, BT —FOHE R DFFEFIEEK 1 0@ Th D,

Landing Distance Data

Baseline Demonstrated Distance

The Boeing Company

Runway Touch Auto-Speedbrakes Deployed
Threshold Down Brakes Applied Stop

SR B . S

Air Distance Transition Stopping Distance
Distance

Basis Distance

le——— Reverse ——»p|

1000 feet Max. Manual Braking
Basis Distance

59TH International Air Safety Seminar
25 October 2006 — Paris, France

(K1)
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M1OTF—XIERTADRETHEINZLOTHD, KEBRMHEERTY N—ZAAT A b
O TH D, Certified Data 1TV /S—A 2T A hOERIFEED STV 223, Advisory
Data [LEERDEHL TIZY N—ARX T A T 2 0P HEREFIRDOZ, VX=X T X |k
OFEHEFHEIZANTND, U =2 2T 2 hOf I X0 EREREE Dry OREETIX
100-200 feet 5 < 725,

Certified Data % Airplane Flight Manual(AFM)IZFC#i 32 A 1213 EICX 2 (23 & 50 Dry
landing distance Ti% 1.67, FAR Wet/Slippery landing distance Ti3t%#% % U 7= Dry distance
ICHIC 115 # R LD, ZNHOREA R LT — XX FARIZE Y ARM IZFEHT 5 F a3k
HDHNTWD, ZOT —Z [ TFEEOFREERE T2 RITEHEZTICH b5,

Landing Distance Data
CERTIFIED Data Set

The Boeing Company

¢ Dry runway

¢ Automatic Speedbrakes

¢ Max manual braking \_Stop
No-raverse =

l«—— Basis Distance

FAR Dry

l«— Basis Distance
[«—— Basis Distance x 1. 67

CERTIFIED Data
FAR Wet / Slippery
l«— Basis Distance
«——— Basis Distance x 1. 67

[«———— Basis Distance x 1. 67 x 1.
15

59™H International Air Safety Seminar
25 October 2006 — Paris, France

(X 2)

3 Tl Advisory Data (22> TR 9%, Advisory Data |3 Quick Reference
Handbook(QRH)IZFL# =41 THk V. QRH Tk Dry, Wet, Snow, Ice T Advisory Landing
Distance Data 23#2flt X415, Wet 1% Good, Snow |3 Medium, Ice i& Poor braking action (Z &
SWTHBHIHE SN D,
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e Dry runway

Automatic Speedbrakes

* Max manual braking

With reverse thrust

59™H International Air Safety Seminar
25 October 2006 — Paris, France

NAOYDENBHRECL

ADVISORY Data
Dry Braking

Good Braking

Medium Braking

e

Poor Braking

(X3)

2ODT—HEH LT LD 4 ThDH, HE LT LWV Certified FAR
Wet/Slippery landing distance /% Advisory Data ©? MED & POOR O H I E T HHFETH D,

BRICHE 2 T LW & 13 Certified Data 1345504 5 U 5 FEERECTH U |

JIN— R R T R

O HIERF S TE 59, Advisory Data (% V) /13— 2 A F 2 k&l L 72 FZES D 75 MEiEEfE

Th o,

Landing Distance Data Summary
CERTIFIED Data vs. ADVISORY Data

Dry runway

* Automatic Speedbrakes

* No reverse thrust

Max manual braking \_Stop
——T
Basis Distance
Basis Distance x 1. 67
Basis Distance x 1. 67 x 1.

e Dry runway

* Max manual braking

Automatic Speedbrakes

| .

* With reverse thrust Dry Dry Braking
41000 ft Reverse —p|
| Basis Distance | A G

.

Reference
Distance

(X 4)

The Boeing Company

CERTIFIED Data
FAR Dry
FAR Wet / Slippery

ADVISORY Data

Good Braking



FSF % 59 [H] 2006 Eff&ZE£t3IF—EHNE INAOYRDENBRETLE

3. Airplane Braking vs. Runway Friction

RIZ airplane braking action & runway friction O FHHIDFHE U DUV TIRR TV VEAERIR
METITA NI NA—ICRETHHRIN S ITRTEBY 3555, HEOIIERERSTO
RA vy B ORI X D, FHEEIT Good, Medium, Poor T 5, J71E@I% 28 #E 0 BT
BIZE VMl SN DM ERKREORETH D, FiE@ITHHEFIC L0 IHER DR mEE
EHANCEHIIL7Z b0 THD (ICA0 KR .

Airplane Braking vs. Runway Friction
Summary of Reporting Methods

The Boeing Company

O] @
Airplane Braking S IEY Runway Friction
Action Report Description Measurement

Dry

Wet
Dry Snow

Compact Snow

Wet Snow
Med Slush

Wet Ice
Worse Braking

59™H International Air Safety Seminar
25 October 2006 — Paris, France

(X5)
DE@DENCANTE 6 2 LT E 5, DICoNTHE—A > Z1E QRH 18T
AR A SR T 2 ISR — VB LTz, Z DA —/LiX airplane braking coefficient &
L <& Mu-Airplane & FEEAL 0205 0.4 £ THEE/L SN TV D, 2 D Mu-Airplane [ 3R4TH

DY AT LDE RN OREELEZ A HEERICER T 20 E2HRE LD Th 5,

Z OFHEIZIX Airplane Gross Weight, CG, lift, Anti-skid brake system 2383 & L CE& £ 5D,

OIXFHBEMIZ L > Tl SN2 ERDOEE CH D, Z DA —/LId runway friction
coefficient & L < 1% Mu-Runway & FEIZIVA 7 — L3 07026 1 Th D, THUIF A Y3 EE
BETAR Yy RTLHRA  PEEBRICEHIILZ S DT, FATHRMO T A —Z —3Hi]—>
ZREIZ ATV,
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LD LHEOREHE SNIRITHORIBIMERE TH Y . HIEQIEEHHSLZ YD

A%y RiRA LV "N Thb, 794 NI A—IZINDITERICE R ST-F—2ThHY, D
A=)V Ze EAE R 7 W AR L 72 T U7 H 720,

Calculated o. 3
Airplane

Measured
Runway v
iction
Coefficienty

¢ way

0.

(X6)

4 . Autobrake vs. Manual Brakes
RfRIZ Y /N—AZF A k& runway braking action |29 54— F T L—F b~v=aT LT
L—FDEWIDOWTR TN 5, HREPO b —Z L ORITHEOROEITIR D 3 DD
LoTEEIND,
- Aerodynamic drag
- Wheel brakes

- Reverse thrust

ToaT T —F TN M ey MZED T —FRZ )l av s RERE Ly vy
—DELT 7 V—%NeT D, A— F 7 L—FTH1H - TRHESINTZHHEL L& X —
Fo hELZORHE L~V EERT D ETTICT L—Fda~vr Fanbd, K7 TDry =
VT4 ary TOY=aT VT b—F LA — N7 L—F I X D HIEMEREOE VA LT
WL, HEE N 7 L — R O T IE T, BN b — & L DR ZERS O IR 1T d %, Max manual brake
TiE, 7b—%, FI v 7 UNR=RRXT A MOEFEHBEEN D, bL, U= R
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FAMEMEHLRTNE, TL—FL 7 v Z7ORFHOBBEENITR D,

% LT, Autobrake TlE, ZDRE SNT-BOHBR LT AHIZT L—RMEH SN D %I
U R—=RAAT A NOERIE b —X VORI EZ KITT Z L1372, Autobrake 2 (235
WTHEV AN=RART R 2 L7256, £ORER AWM TH/IEADD LOT L—=F
ME &35, Autobrake TIEU N—2ZAA T A MEMHALTH LR THHELN L IC
AL,

Autobrakes vs. Manual Brakes
Airplane Deceleration

The Boeing Company

Braking
Applied

Drag
Autobrake Max
Drag

Decel ‘ Deceleration level
Targe valid with or without

Autobrake 2 reverser thrust

25

(= 7)
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Autobrakes vs. Manual Brakes
Good Braking

The Boeing Company

Decel. Available from Brakes

Applied

Max Manual

Autobrake 2

59™ International Air Safety Seminar
25 October 2006 — Paris, France

(X18)
AFETIERIA LT A a OV TRTELEN RIZT L—X2 KD L0
720 Slippery 227 4 & =3 DWW TR TV, F771% GOOD braking action (22 TIX 8
T L L9,

Max Manual brake % ffl L 72354 Ti% Dry (2l U CROE T E DM ) R—ZA AT A b
DERIIKIR T T ATH 5,

Autobrake Max ® 77— A Tld, WEBKRNNBZILL T L—FF 7NN %HLL%, 4—
T —F VAT LADORTIIRE SNBERNE LN, A— T L—F 27 AFEE
ESNTROHBER -2 0 EHRRKOT L—F2EHT 5, ZOFr—ATIEY RNR—AZRT R
N B OWEEINET T A0 . X0 EWAEREERICERT 5.

Autobrake 2 D —ATIX, #—47 v M ERDBOEEETGT-TAHD T L—F%F 0 F DMK

KHELT=HDry a7 4 ¥ a by, ZZ2TOUNR—=2AR T A hOMfHITRE
TN A AT E 720,
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Autobrakes vs. Manual Brakes
Medium Braking

The Boeing Company

Decel. Available from Brakes

Applied

Max Manual

Autobrake Max

Autobrake 2

59T Intel
25 October 2006

(9)
9 Tl MEDIUM braking action IZ DWW T/RLTWA, MTREIND L IICY N—ZART
A RN OJGEITIE E O Braking IZEB W TH AR E 720 L BV AEREERHCER L T\ 5,

Autobrakes vs. Manual Brakes

The Boeing Company

Decel. Available from Brakes

Braking Poor

Applied

Autobrake 2

Total Airplane Deceleration

59™ Internationa
25 October 2006

(K10)
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1 0 Ti POOR braking action (Z2OWT/RL TS, MTRENDEHIICY NR—R AT
A RN OJGHEITIE E O Braking IZBWTH AR E 720 | L0 EWEREREHICERL T\ 5
® X MEDIUM braking action ® %7 — A L [6] U ToH 50 h—HF )L TORGHIJ D2 )T U /3— R
ATAINODEENN LY RERHEZ DL LT TND, UNR=AZXFTZX D
I ERIRENEL T 2 IZ O TR > T HDTH S,

5. £&

* Y= aT AT L—F 2T D55 138K dry 2> slippery I BT N—2 2T
A MDD DOWHINTNDTH T T ATH D,

¥ F— N T L —FEHHTABEESITV ARN—ZZAT A DL DORBEENDN T T 222 BA )
RO WTIEERRESCH — T L—FOREICL D,

*  AR—A 2 7to QRH IZFLHE S 41TV 5 Advisory landing distance data & Max Manual
braking & Autobrakes W D7 —Z It L TU N—=2AA T A O ZEAL TN D,

% U= T X MIEERRRLAET D120 > TROADRBIE S &2 D,
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Avoidance for Commertial Aviation

ADVANCES IN TURBULENCE DETECTION AND AVOIDANCE
FOR COMMERCIAL AVIATION

Dr. Paul A. Robinson
Aero Tech Research(U.S.A)) Inc.

1. BACKGROUND

T AV B EREOEIMERAAITB N TL, MEHOY — 2T 2L DOEBNREA
GBORK L 722 —AB—=FZV, BIEAREICENTX, F—E =27 U ANFEKO
BEIT 1 BICK SIFOEIGTHRAEL TWD, MZEEEZFIH L-BERENT2L Lt
2. ZOFEIGIE 2015 FITFFITR D E TFRINTWD, ZhiE, AREICRONTZZ L
TiEAe < MZEENEN S TV L R oA ETH 5, WE2 0FEROHR
ARIZBWTIAE LIMIZEE R O, LiX, #—E 27 ARFEKE > TN D,
1998 12 NASA 1E 2007 4 & TIZ ¥ — B 2 7 v AN AR DO Ze il 2 R S & 5 H
FEZ 3. Clz, NASAAVSSP(Aviation Safety and Security Program)ix, #—t =7 > X Z[H]
BT DT OICRBBICANR Y — 2 T U AEME RIS 5 2 FEOHIN 2 B L7,
Z D3, TAPS(Turbulence Auto-PIREP System) & E-Turb(Enhanced Turbulence Mode Radar)
Thd, ZNHLOEIRDOEBIZE Y NASA OREEZ 7 V7T 5/ HeMEE, KE< 2o
TcEInTng,

LITFICH % Zh b oL, BHEDA v 7 FICBWTHEATRET, BEOT —
ZY T TEA =Y T A, ZT AR=AIX VAN, Ay Iy hT 4 AT LA
REDOMBERERET D LI ORDBLFERH D,

1.1 E-Turb Radar

KT NI X LEEH L E-TurbRadar 13, =7 R—r L —F—DH—E 2T
AZBRABERE Z R B IC ] B S5 2 & T x T DKM & £ DA ORI O ELIL E TR
T HZEEAEICLE, BIEFH SR TWIZ T R—r L —F— 34—t 2T R
T REHLIN, BB M vy MR EHTERVWRRET LI bdoT,
NASA. AVSSP |2 & V) L— & —FREN DB LA SIS S, FEBRITHT 22 2 18/ L7~
KM ERCRETOT 4 AT VA OFERRREI N, WHOX—E 2T AE— K&
DRERENT E-Turb ORRP2EETH — 2T ZADBELRTRIZH D,

(Figure 1)

ETEIIC~ Y = v X Toar ST light-to-moderate 13734 & > MZ, ZOZEIZHEAD
BRL— RV R A 2% ON & LT i banZ & 2RI RN~ Uz X D23
!X moderate LA ED X —E 2T AEFL, — UL A % ON & LARTHIE.
HRWD EEIRFIZ, FIREZR B F OZER A B L 22 T U b nZ L 2 BT 5,
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Figure 1:Two-Level E-Turb Radar Display
E-Turb L — % —{% Rockwell Collins WXR-2100 MultiScan (Z#5# STk 0 . TV il
220> B737-800 U2 TAPS AR, 2004 4£ 8 H b ST\ 5, E-Turb L—4 —
ICEVEONTZH —E 2TV AERERIZT VEMZED Ay M7 4 — KRy
STWB,

1.2 TAPS

TAPS OB, RIS h CnWbarvBa—ZtifibtarYa—2DY 7 o
TT—EREASEDL L EAME L, VAT A0 Z ATHEIC LT, 1)4 T OMIZeEn
HELICERRZ— 2T AOBEOHE LR — b )R 7 —E 2T AL R—
FOBEEIZR BN ) LM EDT 4 27 LA R ENOEROENEMIET 5
MSIVER B D DOBFE T D, TAPSIZT—H# Vv 7 &N L TEZED Y —E 27 AT
BT D faMRiE @A A 7y b EMEEE . EHIESIE L BRSO B AE
T5HZ AR LTz, (Figure2) Mizefé#t 1 ¥ —E a7 AZEBEL, #EETUAR
— R REEERY —E 2T U ANE I FHIIT 5,

Aircraft #1 Aircraft #2 )
A, P 5
N H\/II
Automatic Communications /[ yplink of
Turbulence Infrastructure .~ 4 Tyrpulence
Report I Report

Ground Station play Metwork

Figure 2:TAPS Architecture
Bl L2 — a7 U ANEERREROLS, 7— X3 EIZELNL, HHEREZNL
CTT—H 2B E T OMZERHE 2108 3N, 7o, # 21 XEBEMEN S IERE A
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FI22LHTED, B2ICL - THERERIIMANOT 4 A7 LA THERT L&
MTE, TOT—XFRITH 1 TERLS HE20EBICHT X — 2T 2AOEEE
T, My ML TH—E 2T ADBRZE A2 £ 771 TR RMBHR L E
MIZTDE LI, TOWKRIZH L TOX— 2T ADFEREZBET DI L &H

REIZ LT,

TAPS Ol b7 4 A7 LA 1FA % —F > F%&Jr LT Aircraft Situational Display.
NEXRAD, #EmEL L THESTLZ L bAlEEL 7eo7-, (Figure 3)

e e

- | Delta BYa7 500 I

|
|
.. b=t ¥ e - i
TAPS Icons Bar | 1, .Eg!q
X e "r‘. A 3
A Light . TR
P N Y
| “* Moderate - . Wheal
5 o = !:EI'

Figure 3:Example of a TAPS Ground Display on ARINC’s WebASD
BRHERS O TAPSIE T L — & —S5h D 2T W AT 5 Z L b A[RETH %, Figure 4
X 2HHORTROB TH S, 1L TAPS L E-Turb L— ¥ —fflAa Gt TiED T v
T a T A AT LACER LD TH D, £ix. TAPS 75 Class I, Electric
Flight Bag (EFB) #&/RLIZHDTH %,

gﬂ

FEEY  ESTER

N

T
TN,
o o

K-

Figure 4:TAPS Cockpit Display Concept

1.3 Concept of Operations
F—baT  AORWRFEEZENTLERK= 27 NI ¥ —E 2T o AR
7 “Seamless Hierarchy (D72 EHDRWWEE)” TH D, Figure 512H D KL 512, #—
B a7 0 AERITIIE T H AFATRERBIE DM & | FFHOHUE AN 7220 | A 1
v b OEMERE . BHEICNRICKNEE SO AFARRERE D L, THITT
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FTA NT T AERRIFIZAE ] S 4, “Strategic” & L CiEiH &b,

Ir— Strategic

Cookplt Weather & Turbulenos
Forsosst Products

= Tactical

W +Turbulsncs Mods Radar
Enhanosd Turbulsnos Mode Radar

D_MNW |:| - Caumanlly in Lina

Figure 5:Hierachy of Turbulence Products

2. THE CURRENT IMPLEMENTATION AND USES OF TAPS AND E-TURB
NASA DI DS & AT LRI S, £ OEINTITFEKENTHEH STV D,

2.1 E-Turb Radar

E-Turb L — & —IXHRANTT NV H 22 B737-800 FUXb (TAPS H#5#H) ICHH S
Too V=X —IXBEREBRIND LD, EMSNTT—FE2HBAXY Y n— 15
TEHTED, EMINTT—ZIE, 774 M —FREMk L—FX =l LHLEED,
=V aTdVARAXY URARRE D, AEV—OFENOLAY 7Y FTRD XD
G EE L 72 208, A LKRIER A = 2 BT, IEFITENE 2D,

LIFIZ 2D L — X —DRe N &3 5, Figure 6 IIMTZEERENFRRO FHICH Y |
FHUHKES 774 P TPEOHBI A AVEMTRIN TN D, L—F—IIEDH D%
BITHAORTERIN, F—Ea T U ARSLHERITv o FTRIND, D
DZEEDOINET — &2 BFERE ) OfRGEFEIZ X Y . Moderate DL LD X — B = > A FREN
~ Y HTERREND, Lightto-moderat Z7R~9 v ¥ = 2 X I3k D ZHB SRk LSS D JE
WIZHRIET D0, BWABTRINTE LT, vV =X OEEEZRIT R 25
HLIEWTED, "My MIL—F—ZFHT52L T, F—taF7 ALl
T LI 74 FSAREL 72 D,
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Figure 6:Example of E-Turb Radar Scan

Figure 7 Cl, #EBOLERIZH —E 2TV AZRT~v T = U X DZERMPEEL,
Moderate UL L& RT 28 b H 5, ZOWANRKREREEEZZ TN ELTH, 2
A — VB a7 A THEE UFEKICE DA R AENESE T D, HMOAETICRZ
528 TR A S TR Y, L= —TIRENDOEDO X — 2T v ZADIFAE
EHOLCR TS Z LI TERY, ZOXIRRMTTH, BRI —E 2T R I
BT 5 RN S D,

25

~

+]
s4407as450

35324 F1

Figure 7:Example of E-Turb Radar Scan - 2

2.2 TAPS

2004 725 TAPS X, ¥ AT LOFMEDFHE O T2 123 $ED T /L 7 i 224
(B737-800,B767-300ER,B767-400ER) (Z#fjii 41T &7z, TAPS O L AR— L ACARS
(Aircraft Communications Addressing and Reporting System) D% v kU —7 %4 L CTI&
EIh, AREARLIZLELIYD, AT I—m X vy T AV RETOHIE
ZJ18—LTW%, Figure 81X, TAPS OB OEA RN AR L TN D, TIH
MZ2EDT 4 ARy F v —iF, ZOFT—X T 7B ATE, EICHHAT D Z & AATHE
T, ACARS Z /T L Cay /vy MIUBRET D LNARETH D,

L

Cenirmey of ARDNC

Figure 8: TAPS Reports Across a Wide Geographical Area
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3. THE ENVISIONED IMPLEMNTATION AND USES OF TAPS AND E-TURB
3.1 E-TURB Radar
E-Turb L — & —4&fi O R ETUIOWTEILL FTO Z E BB B D,
1)HTiEHE T real-time weight 72 & O 2450 L TWOW ORIV — 4 —a B a—4 %
LTT 7B A A RE THERELZ G U7z E-Turb OEEE MR AIRETH 5,
2) real-time weight 72 & O3 2 2 L TRUVEIA T H — %7 E-Turb 13235 TX 5,
BEIR D IERER A~y 71T STV, BIFE NASA TR C©h 5,
e L—H—7"T v b7+ —LPEM ST D WIS W TIL, — Y72
E-Turb IXEEEFIRETES, 77 v b7 4 —LDFREES. 707 T ORENITIRAN &
LBV DD,
FMMBERADBEZ D E TR A=A L DM, R TH7R0 O E-Turb 233%E
AREE 72D 9 D, KEETHYIZ E-Turb 23MEH 415 Z & T real-time weight (3 8 0 IEfEIZ72
D, EH5DT A7 AL FAA Technical Standard Order (TSO) THETH @, Minimum
Operational Performance Standards (MOPS) D ERZJi7-9 & ST\ 5,

3.2 TAPS
Report Content
BIIED TAPS D/3F7 A4 —%, LLFDEY Th D,
- PP
CAREE. RREE. B
* Turbulence hazard metric
- TAPS scaling constant ({4 (= F1 )

3.3 The Total System Concept
TAPS & E-Turb OA ML, ARk E &2 decision-making 7~ 2 BRIC &L 5 2
HEZHETROLATNEDIFTIHARVD, FPHELF—taTrRcLbaEr
BET H1ED, LFD LD RENEZHID,
- radio frequency DR ELES 1L
- ROBRNIR T T4 VT T
-+ X0 D RAY R
- ZE DA R

4. SUMMARY
2TREDOHEANDIEIEIZ LY ¥ —E 2 T U A KDDL L B RE L 72 o T2,
IRKERZB SN TETEBY, #—E 27 AL 5B EMH OB & 0 RAERT O
WHEICKRS R BRE G2 DLEZ0ND, BIEOHZEMICH IR ERWRET, (> 7
ZHENOOHY | MWFRERE SR 8E ERENLIAEND, TORRIT A vy
b OOEMEEE, FHEREL OEMIEHED D AL NIAFTEL0TH D,
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Airport Moving Map DE A IZKBREHEDHE EIZDT
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Dr. Jens Schiefele, Jeppesen
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Celebrating TAWS Saves, But Lessons Still to be Learned
TAWS (GPWS) [EHZIFEAHS---
Dan Gurney
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7T NEF, 100%5E R EHIERE L 13 20V, FEEEROMICKESTERL TS,
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[X]-1. CFIT Accident rate. Reduction after introducing GPWS
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T A B HE A7 B o 3° Path 24 X FAF Tix72< 43DME Th o7, 7 /L—7 FAF % 3° Path
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[X]-5. Approach plan view; dotted box.
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[X]-6. Vertical profile and erroneous flight path
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7 =T FMS I8 STV 2 7 7 1 —F @ Inbound =2 — A2, 9nm 7> & 1B E K D IER AR
FAERITL £ 5 & B % waypoint [089°/9] ZiBANL7-72%, Ziva: FAF O T A & EhE
WLTLEo, (K-720)
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7 N— %38 AR 2 HER LT 223 EGPWS 23 e fl] D5, % %% L 72HF1Z MDA % C L
HUT#EAZRGE L=, B2 15nmIZ ERIT L TD O 2 FEH Ozt L, 7 b—IL[E
BERRE A IR L T,

EFIS RICTHERZRRIE TR oT,

D7.0 RWOS
089° © FDOg Tf__.— S i

[X|-7. FMS / crew generated waypoint; erroneous descent point.

R S T= 3 .
PR - BEREENES IO ML PHRE R -T2
BRPID EGPWS i AMEE) L CH RZemEE CER L7
F&1T FAF 183 E 7% C 1,500 feet $ 1K\ MDA & CTAFERATICE - Tz
7 N— X FEREEHEA 2 TRITH L Cu=23, 500 feet AGL CEEN T2 BN M ERFOFERICH
HEEZHLDT ., REOEIRIZE L TRIEE 572,

2 A
1. FMS OF —#LF v —NIEPILTVDNEZ EFIS DFRREMOLA DY, 7L — MO8
(FEDN N LA TR 5,
2. EGPWS ZHHMPREOLNIBEIIEBLICEDON-FIETEEEEET LA T2, AE0OHE
B TIL MDA DR E LTS 2720,
3. HEABARITIERNOOERE SELEZ TE=F— L, Ty IRA L MCHT T IE/R 5
ECHLNEMHERT D,

m Fp-4: W VFR. 2816 N, EFIS/ FMS &

%[ DME Arc #( &2 FRATUIEERE DT T H Tnm O ERE R LUK F2BaLT-, £ Dk
[TERRAINZSR N LI, 7V — TR D ZEHEA~HE AL TWBFITRN Tz, K-8 [THED 7= E 7=
A oRd,
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_~" | Distance
~ <7 nmto
" runway lights

f.i’ Range.
,: 7 nm DME to
| VOR/DME 4/

. VOR/DME \
\ _ [ /
lental position
map slip y
I

I”l.

-

Final approach distance /
7 nm ‘DIST to s/
airport "WPT A

" —— e -

[X|-8. DME Arc procedure, wrong airport.

BT —
77 m—F1% 7 DME @ Arc T 1,620 feet £TFE L, €D#% VOR/DME J&_E4 1,600 feet T
WL Tm SEDIRERKICAEFET DEMIEEA S RIE o7, 2238 Arc FREK 0 B A0 I 2 B s

N SUN a/h?ﬁbfcﬁiﬁf‘t&i’éd)ﬂﬁ%‘ﬁ F7nm CTHeAEHEA DL [RICTZ -7,
Fex OUFERE D FNEHUTD -T2 (30°LAN) FLE L ORI OMNIZ I Ay M33ERGEL | IRIC
RTIHEHE P T—EFH R L REE D@V EE 2D,
PEIBIRSOIE I I IR I AME T L QU = AT REM:
> REERGE A B RO O T
> BRI T u—FERITTAEE S OIR T
> BN OHIIE LR DALE R R O RE AR I £ 1T,
> I—DEVATIZ L DR AR ORRGR

I —DBVABZH R U AR BN E L CLL T O 3HEANHELIZLE 2 5N5,
> BRI AR AL
> REE O & EE LA A&t B AA R FE S E TRIC B 72 7
» DME Arc ® 7nm & VOR/DME &Il K £ TOMBENFRIC CTho7=F Iz L5 8hiE N

HLZ =D FMS 2B GRSV TWDIEDICTRITL Tz biX, Are L)[ﬂé%ﬁﬁﬁ'ﬁm DME J&) @il
BB ALENNTZ 1T T, L LZO R CIEZ L — DB SINEE 1S -2 Ll k) | B3 FRE
NN LI L SN CLE-T2 BB, Fe, _@77m—§“1%LLTb\é_<E :otéimraﬂsx

D—REHEZBID,
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2 V—1Z DME 7 Tnm D AEHE A DR T B ARHLE T2 LS )T LT BAEL CTuve,  Arc RS DNDIE A
D7 N HER & BAAE L T2 IRE, DME DF7R A% Tnm (2722 D& fEsB L. [RIREIZ T O A& #E IR 2 a8 L7z
LIV R TOLRMNESTZLRENL, BT ER AR L NG T2 TLEST, LML
-8 THHI DI, M AEMKIL DME F725 7Tnm OFFIZAED . DME 238 A B bR IR B STV b
TR,

2 A
1. TOOLZHU CRIEREEND TN oo | LR BITHEZ 2N L
2. ANBFAR AR RIE, 5 97 (LB ) DR IR IR I MK TL C=F— %2
LG<72oTCLE), Ay NIT 7 r—F ZBtET HRNITERE N EZEF L, EA-FE T O
EZGER L2 AUE7R D720,
3. EVaTr AT Tu—FEEMT OBIEICEERORRET AT =y 7 LIRS OEEOALE BAR
HIRIZEE D BIZ AT BINCID EVIABR LR NI TERE T 5,

B EfH-5 & IFR — Obstacle

LOCDME 7 7'm—F Z IEH#LD Path & ¥ 250 feet (KD THRAT L TV e, ZAUTK Inm FRi1H 6 F
TBIA LT Ly, AR S 2.2nm O g % 480 feet i L 72512 TOBSTACLE, OBSTACLE,
PULL UPJ 723EEh L 2 BLIN CHBEEAENBAME STz, FEEMIT = — A0 TiREREALGI S
1.8nm FRiD E & 340 feet OEEM TS - 7=,

ZOT 7 —F O FAF (2 DME & L < 13> VOR & 28759 5 SRR THERR ST T, DME 28
T ERWIEEIT MDA 235 < 72> T 5, 723 DME JRjlLiE &R E AL H 0.8nm 12 /7 1T5%
BEINTWe, 207 e —F TIEEELHERT 50X —@E L)<, Z£D%IE MDA TiliE
AR L TEAZMGET 20 EANEIT T2 X0 ICED LN TWE, £/2F v — MIEZAZE T
ARXT T a—FDLHE LD Path OFLHUITES 27 v 7 X0 FRTLLT v 7 7 A Vi Hin

NTWinoto, 2B, SEOCHERLF v — MIEHishLTWiRnoTz,

VIOR/DME ”»
e MDA BOOft = i o o o e o e o

Multi-Storey |
Buildings 240 ft |

1 |

-
o™ -
- -
— r—

[%]-9. Night IFR. Obstacle warning.
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II—D @ EE R L OO0 LT FDICE T A2 BMEL . #EMEsD D Path TIRITL TV =
FRE IO 2> TRV, 27— TR TICZF DO FFEM#EAZ T T2 b X EY I ZE L
T\~

MDA LA FIZBE FLTODERAMEFN LIZBE T, 7V —1ZZDFIE A EHE AT KRR T2 EFES
LTCW5, Ll 77— FLREZ 7= DX E R FRIOIE R OE LT T, R 2 AEE SR H -0
Cross bar <° PAPI IR 2 CLEAT-EfE T s,

2 Al

1. FAOEDIRYTIX, ZOFEHIThED CTD EGPWS OBSTACLE #EEAMEBI L 7= 6172 ~7=,

2. 4T EGPWS |Z OBSTACLE #4179 2121%, NI OBLHR A 2L & FT 4 88352 & Cfff
B BN ATREL e o CND, LIER > T T I NI HEFH B D D _R&ELE 2D,

3. FEid 577 m—F O MDA L% TRtaH A Z IELEMET 2L IIERICEETHD

4. FEREEEANTITRMEAD MR TREEELHER T 5281280, Path 22b R EHMA
BETHND, LIZ3 > CIHEREE M A A FEHE T~ D RNCHE R A > TR R&ETH D,

5. FREPSEWKRHIUT KEFRR L <D0 T, HIBLIZAT KM T HHMEEIHIMTL . By A
HULIRWIOERE T HREDRHD,

6. IHERETELICERIRIZ EMEICHIEr 52 L3, 185 D6 PNF 23 FERRAYIH]
Wrd 533D S UARIZ PNF SRR 723 2 & PRICH Z O EEZ R IFL CTLEW A
7200, L7235 T MDA LA R ~ZAR7RE T afikii 3 21iEm L IRER T CORREARE T
DD LFIRHC DO SHE SR E A I T =4 — T DIENEETHD,

m F4-6:  IFR, FEREBEEA

NRABy MIILST e —F &5t L7V —7 ¢ 7% F0E L7223 [ F B AGT |AF OERT T ILS
O FREERNHE L 72D T, Ay MI#EAF XA VORIDME 7 7' e —FIZA®E L, FO7Y
— 7 4T B T T,

B FIZimsE OFIE TGS, BE LT Fu—F N LTV, 7 b—3EfE - HEEE RO
FHAfERRIT SN L TN 7o, AZE I3 T #9010 & EE 500 feet Z- il L 72 B, 225X TTERRAIN PULL
UP| OERNIGY SA 1y MIELICMZE#E A 872, MBI A Ly 2R —L Fnb
6nm DOREEEIZH 0 | ARTRITREISIE 4nm S CTORE FE YT D77,

NAA (National Aviation Authority) I3k % 727 0 o — ¥ —DORFFB L OFORANCEEEZH/ LT
BY . NAA LT ¥ — MERSHICX L A X —a B —%FAT 25 2 LI T, Fx—k

BIRD 7 4+ —~ v MIFFIHEL TWeho T,

ILS 7 v —Y v —IZIF A L vy ¥ 2k —/L K735 0.1nm @ DME JEEfETEH®MER S b,
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—7 VOR/IDME a3 — U — TRt A | 3.8nm O HLE 223500 DME BREENS SAME FH S5,

NAA (FBEIZ ILS & VOR/IDME £ ZNDE A G RIZOEH O T By =Ty —2R{TL TR, 2%
AU HEIZ RS T USSR RRS AL, @ - R O R AT v — M TR C& 5, VOR F¥—hMIiZ
DME HREfERG . LTI ERAL v 2R — /L RNHO0 L0 RS b #2 S, FMS (VNAV) TZ
NODIERITHERFTREL /2> TS, T —b, ZLTEE - BBERITZENZ R TH S, K@ FE
FHIZXOHEHESNDT v —MOHAERIEX-11 [ZEBIL-b o2 L Bbhs,

N—=T 47V 777X ILS £ VORIDME D7y — v —Z N ENEREGSEZE T, Sblicn—
NTAY =7 TAR AR =T W FE T ILS DME (i FIRED S 5 D7 my —V vy —bEEN TN D,

WE R Fov AT —T Ry — Uy —REOBETITHY , & % 7% 455 DME Jah b FfEA 17
fILL T2, 7272 LOC & VOR/DME i A7 3D BB S # TR S T D723 ILS DFEHUTHEE M2 |
Ay NI ILS OFFEEE I LOC OZ LRI LE 2 T e b7z, RIZAKESFMIZ LOC &
VOR/DME DRINZXEIHALTUNT, EALE L% Y T 5 B L RERED 6T 72 > CREHS LT D,

T ru—FFr—NIUTF DM, 3 DOEAFRIZHOW TR FHIZ - AW adEsh s, B
IE R LIV, T —MIZOMBL T 270y —Ury bbb O & LI-L D Tho
77

B BEEER O 7 A —~ v ORI L 22 10 E S B R AED T LR, HRORFTE=T—
DfaltEa ETeZ oD HTbieo TS, EEEIXRIEHRE, T U TR EO&EL 2 fHOHK T T
RENTNWD, ZHUT Ay DO BB Z B 42 SEHROMTELELEHLEHITEE EOMFEL
THER L7225, FIFEIZ VOR @O DME 1H#IZ A 55 BEFORE JR°TAFTER | OV E R H& L EMES A3
BRD—D>ThD, EOKRTT =1L D7 DEAES KE RANTEE Lo HELHMO D) B4 1
THDThH-> IR,

FITITIEBES RS E RO FICR R L TH D, -2 TR SRR, BRRELURTIC & A
BEEETDH LN, EARITREZEN TS ECEERARKTHD, LoTIORDT +—~< v
MERTIT A vy MIEEREE @A & EERURNICEEE T 5 L WO AR A B2k, &6
125 21X BB LOC DREEfEE SO 725, FB D VOR HEBEEHRICLL R TEETH D &\ ) EILIAE
MEMTSHETLEIAREERDH D, A my MIEFEF v — il dhz B T~ e
o7, THIATHIZITIZERIT T H2EAT RO ZHFET HDIEF HEZEL, EhTz
VOR DA F ¥ — b DO FHIHRTE M BbEL > TL 5,

EAGTADOEHLEHB L OF v — b7+ —< v I 2D < HROFIRIBE DO FENE 2 5K 6d T
DFERTH D LHEM S,
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Loc YYDME | 2.0 3.0 4.0 5.0 .0
(@3S out) | ALTITUDE (H4T) | &00° (590 890 (380 1180° (11707 | 14T0° (14607 | 1760° (1750")
AAA 720 1.0 0.0 10 Z0 29
VOR OME | Atter AAR After AAA Belore AAA | Before AAA | Before AAA
DME |aLtnuoe piar] seo' (sso) | 830" (@209 [1140° (17309 | 1430 (14207 1720 (17107)| 2000 (7990

[X]-11. Combined ILS, LOC (GS out) and VOR DME Procedures.

Beb ATREPED D DY F VAL LT, B FIZ VOR 705 2.9nm OfRHYIZ 6.8nm O EREETRRAGSNI=DTEA
9o Ay MIZ D% DME % ILS 725 VOR IZFHE R ELE $ ZEIZIIPILIEA, 8 EToa LD
AL &% DME OIEHERI I dnm BEISHAZLITITRIA LT, fims L T 7 r—F Fr—MNIIEN
TELTHEREL T LOC(GS out) D& L - FHEETS #4 VOR/DME £ & gz CRERMITE LT,
AT REZRNDELLTONTWDINNT AT,

ZOIIINEIROIHE - S ERB RN T 280l — 32N ENEHND 2 OF ¥ —MIT D b
LLEBSERESNT =<y bOM R E > TR 72139 Th %,

2 Al
1. BVWERETOEAFTROEECUERT V=T 071X, "By DT —EFH RS DE
L2,
2. BEEOEAFAEPFLLT v — OB RO RMEEZ BT T LI, Ay MIE>TE
TEMI72E B 72> CLED,
3. B (E=FUZ)TIELWEREROL GO LT LIS THIO TEDONREIET D,

HERLEK

BT — TG RIT A 2 DIERLO TITIEIEL TOLBELDERETT—ZMERBL TV D, K
DAy MNIFRE DG EZNOOE A EFCERL, =7 —OREMADHHITE ZLLRNIIITR
T TODD, HLFHEL LUTRFEDRILOG L B LT —RN NEOHIERE N 2B HZENHY
ZDIIRGET 7 )Y — X DIRRDI T LS D, BRI HIZR RO IE M)~ D Fa 5 BT (2 B3 D lkF
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TAWS 13302y MIERZ T T D, IEHINIT My M EH BNV EROREHNDR1H%EBHICE L,
FNHDOEB~F— A, T — D IRk L COREE(ENG D,

AT UNIBITDEBITIRELS 2 IS T HZEN RS — DB OEMBREDO IR b
D6 O THIMTEHE DY R 2 E0RNVE B, D BITRED 7 7ANCREE DR Ob EAF1ET HE
T, ZHOL B CRRIB EOLEOINGL O, 72720205 2 FEHOZ B RRHICAFE T DT

— DA REMEITELL & LT 5,

BEFT 2B ZBHONHEIEIC L DT T v 7 R—NVBROEEE . AT ¥— FOF
B - BERER O KRAN, AR T Ry =Yy —RF v — b DO LA T U R XUTMERE, F v —
FND7 g —~ v b, IFBHEEAST L TOMEST, £ LA 7 &> b DME B &
BEORM T CRAETHEE : ", I FR, R TOBEOLEF, BH08E I
% 36 B 72 i 0D R T

BT 2B BUORIBIZI 2 CTEBE A0, My o B ORI KGR T 526N TE5, YAV E B
DOEERBIZBVTER T RXIZNLLUIN DY A Z (G S %Wﬂf&é BIZIET T IR—
BB DRV ESN DI ERITEMITITE KRRV AI 2L, FERIZT v — MR IEN R RE IR
%@l%ﬂ_%éi%%%bﬁxﬁ%%&bégkﬁéo ETOIRI TITIBW T IBTERE B OUTZ LS
DEBHHERS NI HITHESI, BIBRESIL, ZLTRARICIDBR D RETHD, /A h
QE#%%@%&LT@TE’J“@Z@% BRI DT LIIIEFICEE T D, UL, HEEROVELE
RIELWRI TR ZAR T T D720 DA v L 3 F— L DEST, L TRE 2 B BRI D TIN5 A
D RIRITBIE | B LA T D720 D/ Ay "OWR W D3 B 272> TLD,

INBEDA YT URN TN EN T Ay hOJ L CLEST2E0 0T - HEHIS D =T — 13 2 TH LI FFE
Gl Ay MRSV I S T2 AL E 2 i SV BOR USRI 350 O Th D, 7Sy NI
NIRIZE DB DOZBR L 72 o7 hy | HUITERAEL T2 E LT 52 bR Bk L CRilE ST
WL S iEE RS TN 2 B,

WIEHIRL CODEE D CRGRFR O KR : Zoh T2 —ICE ENETT— 3R ISR
B M7 s — V% — (Fv—h=° SOP) DFFEFGE , £7-I1XIEME R BB T V)5S
TEPICHBONEZERENT 528 0D 5, ZHHITEEBRIERTH=7—THY, S
X IUTRENMTEZ 2 WNICE 2 B RE GO EEEZD, (TiEnzEEEE X
HDOMWENIZETH D,

ARGV LXALTTIEDIRIR . =T —DIRE TR D D EHIRWRIE ORI, S TH 27037,
ETHY ., Vo283 B QOB BRI Db D THD, ZIHIFTEZETE
WD NGy 228 T 7R HAED BB F] 58T 35, FlELTH S, —EiERE.
P& HL, e AL 2L Cilifma BB E 72N 287,
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ATOET—TH O LT AMRIZIVRHEN A RE T, AUEBET VAR TH/20 DA
=hr—var, BEOMAMREENLOIE, Z U CTRITRIESC A DA & L7 /L — 2RO B ERARIR
DLOEER2E D CRM AX L& 42, il E OEM O T=7—03 % RSN G A ITIXE IR A S
HRET, ZOREFRERTDHEHAFE, FHARD , £ U TR T SNAUTZ R HUR AT > 2808
TS, ZV—ET T — IOV TREISGELA W, MHHLIZEE LT — O3 FLERIE O A =X L% F,
MR H &2, RWER, ZAUEE B<ARWEA, BLIRIROFEORMOFE, TUTHAELLRRIC
HEHTREE, FEANDZT— T3 DR ZED | TNHOE LTRSS EEE D LI =7 —1C
BN STEHANR M TEI R BFRIC T A0 B T T —T 40 754 TH LT AR AT R AR DT,
T — L EOP T, MifEd HfREREFE AL DT v ATHH D,

BEARAT 4 BT 218 B &7 — EBIZ BV TR Al R O — D> THHIZH ST, #Er L

ETOA VT UNIBNT, EFVIDITEREL e o7z, DA T UM CIE HERORE (FE -
FEEESR) H LT EFIS MAP 728 THRALS AL TG Z B UL T R 722D o 7o 7o h Th o7z, Zih
DA~ ORI LT 2 AR AT D E WO AR B X (SN2, 2V — 32 NSO E G
ERT RN KU THA,

EERRAT A X IERED S BRI TV, BRI A FI3FE S A 03I L B s b & THhD,
IR T 2 LIXSERITINI L T2 D THHRE T, W D/ A 1y MR UG #il 2 > CHE A
HEARL TW=DTIIALOEHRGL RS20, ZOZEERE T Path D fr— L OBRIZHHETHY, #ilZ
1X PM (Pilot Monitoring) 237 7" = —F DOESIT & EE < BREES SA=— L 77 M4 512U Th., PF (Pilot
Flying) IZf8 > 7 1E A5 2 5 B LLIXEROWE /D0 O AR IEHE Tl iU <A R E T
SELTEBEAT B LIS 2720, NI U T AR, 37 70 —F 7 V=740 7 OBFENDIEED .,
Ky NIENEND YT 7 a—F FHE O BRI ISV TTF v — FOHIERZ AR E R4 5, 7V
— 747 1EE ECORITRIBION.E T, AR T 2NE AT 720D FiETHD, 71—
BRI PRI T 2O WFIEN R RBE LB ET LV ThOITENREELS
25,

RIFRH: ANTEEROOBICHNLOTENICIZHRNIT R ODIC -« | LA BT B 035, D%
DIEH T HIL TOLFEICOWNTOX T ELE T D035 BRERIZ DWW BB I 2 A I L
WHTRDD, Heo TN —FZD IR BRI EZ EFarba— L, FIZHars 2 jTv-o 2 | [i]

T2 JTESLT? JTEDRRIZ ? J&v o7 B CEMAE R OB T 20BN DD, B LIz TD

BT, 7 —TAEOIRER. mEE HEHE. FEFES DRI 2 IEME ISR TETWaehoTs,

FIBE A AOZ RIS LT TR RE T A LEED HITEERICZ2ICEET 2L THD,
DSEVRBAIRE 0 A TEE LT USSRV DL, #ERRE H SO 70T B RGO T,
HEAFITAER T2 T DR ERK S BRSO B A B8 Lkt 721 iU7eb7guy, £ EFIS D fi
(IR ER A RS, Vertical Display [Z{EEZ AV, EEAHFEDOFEIZIX TAWS @ TERRAIN Mode %
BT HRETHD,
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AR A TAWS O8I T HILZ2WBFICEEBN 2D T, Z0—2l o> TUTEEEAN AD RN L7025,
NATYMIFETIEMIRIEZ BT L LD LA, SHITEEZ AN A TEBEHREIENL AT T
Liao

TAWS OERPIER) L 7o Rpl LS T IC IR Z & 2 Z ENEE L 0D, /A 1y b O[alkE
EAZ NI I 2 Lb—F = CfE5 L, RETARNLVADZWRI FTIT) 2 LI2L 0208
B b5, 54 7V —7 4 7T 7 b—I13 3T O TAWS 2803 R1#% BERA FJE LTV T,
HArEIEE LW B O E 28 L CWOCTHIBREBUIE > 72 & FiET 5000 LLZRY, Lo
L. TOERERICHL RN EXITZDOBZNETDOAL VT N TR SNV — D E L TV
T BEMEDOHDREST- S ABIH RSB IRRETHY , [TAWS 3 OREMEE) T, H /3 EEORR TR &
EIXABONEREDPELOEETIAATWZOTT I EEZIEL, AIEEEITICHTZIIEED
ZORRIEE | BRI OERERTICHAERI AR L IO & DR 2 B R Z &3 i K72 D72,
[FLEEER I TR AT O N2 IT b7, ~=a2 7 LV OEBEFIEOFLER DO T, IH LR T~ |
NG UL :ob\fﬁ”ﬁ#ﬂ@h X~ 172D, LLRITLLS GPWS IZ BT R BUTRET H_ETHD, ]
MR RDUHIBEZ B35 B OB M QR F S Z 2 L — D[RR EA B D D05 T D, 7L

—I XA TOE ﬁbfé TR L R TITE BITSR LT AU B, FELV IR
THOT ATV =74 TIRRICB W TR THLNITR D,

it wm

TNETRIT L 6 SOEFNT, FE R R LR TbI T, BIZ[Fyd— o2 TRK/LT
ITEARRN, 2 TOEHICH ST ZE I T BTE DI e O F A8 AL T8 72 7= 012
B 53 HI T 722 0D FE BRI IS U7 A L &7 o Nz, FRE DA — AT, 2V — X BB B R TR &
R D IE R B OMEBER 7 AR BEUR 2 T3 L TR, ZDWN 2 DDA 2T 2 MU T Ze I AR
EEETRATL, IR D 1.5nm OALEICH BH ST E LIS LR ATV, E7- S S A ES)
L7c B, £ OEMFZEE ORA T LM THe— | EEDET—RDBEHSN T AL TV
T DMZERE TRELTAL VT N7,

B W7 KEEYaTAT I a—F

IN—XETaT AT Ta—=FDT V) —7 4 7 EATV, mERZZZPHEORER L V) 1,500 feet
V4,200 feet 127U & b L7z, ZEHRICITILS M SN TUWTRNAY 77 e —F 7 HEE S
T\, WBERK D 10 nm O RS % % T 5,300 feet T TAWS [TERRAIN AHEAD | i 535
H o7z, A7 1,500 feet T HOMIEEZ 7 VT TElWedDTh o7z, L L7 —i3kE T &kt
L 4,600 feet T [TERRAIN PULL UP| 3 RH Bz, 7 /bv—Id— BACPEHRT %2 Fhits L BEEY)
EDI VT T AR UIBEICHEAZ T 72 L RICHES L TW5, S OICERRITE2 4T,
ILS Glide Path (22453 5 £ T [TOO LOW GEAR] @ TAWS 245 ¢, 3¢ 5TV =, EGPWS ®
RERICIZ I v — otﬁﬁmim ITHERR ST, BERRITL TN D EE LTz X W RESY
THERIT LR8N R > T\ e, 77— X TR END L 2 AIZ X D & s lifiifziE 500 feet
T, A b AV 4,180 feet DFEEY )X, 300 feet LLF OFE LR T TW o722 &350
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2o BATREED T 17 7 A VITIK-12 DiBY Th 5,
Ty ~
~. ~
-, ~
Smmmil.. 5001129
N 8 nm
1-‘1
<L puiee |

X-12

INTHRERICEVEL T O 31D FIA BB ZHND:
FEERTOBREIA, mERAFEIT 1,000 feet 25 1,500 feet 2, ZDFUAOATREMITHETER
T I —DRRITRATRIE ChHEDBMA B R LIENB LRV, ZOA VT D F 3
K EFE Z I,
PHBENS WA AR L . BIARHA KD Snm b RSB T ABRMGL CLEST28 v F A, Ll
DME/TACAN [ZAL > ad—/ LR 0.5nm LN DOALEIZHY | BIEOFEAMiEZ 2L TH K
ERELIIB ESNRVMETHD, 7235, 2280 LMER D S0 DME JRITAFTELZRU,
I N—RTERIEETEZRRY | 2 OfE R IE T ALV BRI TRE A B R LT &)
TV, ZOA T U NIBNWTT Ty I R— VBB ORI D 5MIIFEL TR TR T
FHE72 B2 > T, FiamE L CZOT TNV —DRRBRUT- it RIABZDHHT T
V= N

TERATIIHEZ T T TR — VBB OEBIRSNTWDLES 25,

SHARIXRIRE L D3 A NI B A RIEFLFED DD, ZOWRN T Tl B FORRE RS20,
ATy RSO JAIR T T TAWS [EREEEREZ I T2 03 T& /el b,

B AT, a7 VT T a—F DI AL & & % i+ TIEE SOP &L
TEDD,

BN T KPR ESNTODOTHIUE, BV aT AT 7T e—F Tho ThAMNIIE AL
DERIFEE=L—T D,

Vertical Path 3 F RENHMERRZ I H L TWAHD THNIL, BV 2T AT Fa—F ThoThE %
9%,
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TIu—=F TN =T 4T TIERIT T8 B/ —DRIRZEmEL B R T D,

TAWS “Obstacle Mode” D7 i (F45-5 2 [H)

5nm of the airport.

FHD MCP @ET VY MNIfEX 5, 4,200 feet (X242 HE D 5nm LN TOR A&,

BV a7 VT 7 a—F LRI EFIS I T ER ST RSN TWDEIIT Range Zii#775,
7= TAWS OERAEE L7 BT I EhHR 21T 55,

B Zf8: HRE Y 27 L~ " FED %t T

ZEURIZITE AL D' RNAY 77 0 —F B ESIV TV, 2L —FE Va7 VT e —F %I
72, DME ARC H#E AR IR > CHE A | LR8I X011 E A =) B2 0 6,800 feet 2 N [EI-> CTHEATL T
7. ARC %X%@«*~%?~Vﬁ IXZEHEDD 14 nm OHLRT, RIEEEA O ZES 70 BEATRT T IR
Z TNz, 7 5,000 feet (FIAL w3 =k — LR +2,800 feet) % 1,100 feet/min Tifif L 7=, TAWS @
[TERRAIN PULL UP | #3233t 5417=, %2 ND (Navigation Display) ~ > EIZ Terrain 2~ 0338
Ty 7 L, BHEEPREIIE o7 — R HRIEL TS, ZV— X ELIZEE TEIED EHL,
EFIS @ Terrain & 7= 1348 2 ([ZEHR L~ L OIRWEZ I fl:bfizﬁ\&bto LU, 70— AT B 5%
EONPEFECET | BEITRRSTob D THLLRERIL 722 LRI R HE R SN D, 728 bAdK
R i LI 8,400 feet T, MTZEHI T IRZ D 2,000 feet %Tﬁ%mﬁbfﬁ T, TO%B O N2
BAAAL . = 4,400 feet % 1,300 feet/min Tilil L7e NIt Ao —A~ZEH LT, ZOHBIDICHE T
% 2,100 feet/min [ZHE0F &, 4 FE LI TERRAIN AHEAD | 5835 ¥ b=, Z/L—iL EGPWS @
TERR AA v F % OFF (L CHE AZMKREL 72, ZORERCHIZE EORFREIX 1,000 feet THIZ 700 feet (238
STz, DL D EGPWS OE#if#HEA OFF (2L Ch, GPWS DE—R 1~7 IR A hiREE L T
555, 1o THYi%s/L—08 TERR OFF AR L T MESE—R 1 HERBIZ L O TSINK RATE A3 5
bz, RATRIE DT 17 74 /VIE-13 DY ThHD,

/_| Frocedure altiludes
and required _ a0

.. 3pmhﬂlghlp¢‘lh
\ e K .
“ ™~
- L%
\
\‘—-__) % .-
\ - — 5000
Altitude
{_n
\j\ -
— 3300

Dislance from threshold nm

[%]-13: Two encounters, EGPWS and GPWS
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M T I 12 2,000 feet/min THEwE S HIE R 420 feet (R & L 510D 5 ) OO b S TR 72 TSINK
RATE | TPULL UP |23 /33845407~ (Mode 2) . Z/b—IF B B D245 ) — XA 541 TH 04 30
1% . LR ARE W LR EA B AR L T-, T DR, B IR L i m O R IZI 77> 160 feet L2 -
77

I =R IEREICRRRR L COid, RO M EO 7O W ETDETITITESRVIA, Hi%s
N B2 T2 LB Z DN TS A, L OFRATRBRRE D2 —~ 77 74— DB RIT R Y
Teblginolc, Fe/h—HHIZIORAT R OFBIEOBE M OB o7, LLZRD B,
LT OBERNZDAL 2T U NIMA L ER LB 2 6D,

IN— A TR ERRBUIT 3, W Lb 7 Ty 7R— VBRI s T WS RIES F U,
IO E R R MTETIFEL TRY, SHICIMVERE R NEDEATH 12120
R NFR BRI Z AU DRTO W ER EOMLEBRRES | HADEE EE LU EH N 7o
T2 RIREMEDS DD, [X-14 L[X-15 (X E RO BFE COFBE Y T7 40 7 FBLIL DO THD,

[X]-14. Night scene — apparent safety. [%]-15. Reality.
=D RO E RO E L TR T g Tl Z VDT e WIRE S TV, F1H
B PEDm EERRZEIT L A F D@ LR OB EIEV ORI AT LRI, (B0 29.77 %
28.77 DAROVIZERET D) HDOWIIHRAT TOMEIZ 28.92 72> 7=DIZH B L Y%t AL
FEHERE (29.92) DNEIRE T, EHOLOEG AT I ZEHI T AR TH IR & FE O K 1,000 feet
THIZH-T-Z &5,

HLZER% 1L DME ARC LIZIZ[FERDOHE AR IR A AT CUNeTod | FRATS D DO BHRE A iR iR L7z
EITE 2NN, BHIE NS RV CE Y a7 LT T a—F N A S, O R T 4,300
feet (9.3nm AN CULMNZE RITHELRSILTUVRY) TR T ATREE DRE~ 7N 23\ V7= AT BEME
135, ZV—1ZZDOFF AL~ THBEONLE O AR E U RWIE T 2B L7200, HDHN
IXE Y 2T VT T a—F E ki LIEBEIC R L T AL > CLES 7o Th D, ZHLETRERD
UGN TR AEAE AT FLHIND, [X-16 L[B-17 137/ — N EERIIXE RSN 27 AR Path ©
2,000 feet & T 7 ITAESTZDIZHEIOLT, @OV FAZHVEEDIELWEETIAA TV
THRATREICR AL AL ZJE H OERFOBI T 77 40 7/ ThdD, ZDO7L—DH)
TESHTIZEA ETHLHERI O DOH DT, ZOA T U MNIBL TOREREHE ST 47V —7
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FHL UTHEFFREBAFTERD T,

[X]-16: final approach — black hole. [X]-17: reality.

FANZ T TEOEMARUITIZIR TAWS EHAMERT513, 7L —DEETRTODITE RO BUGRE
=2 ZOFEFITND w7 EIZ Terrain Ram-BARy 77y 7L, BIBEDNIREIZEDST=OHEND
bl %%, LK TRICZ/L—72% EGPWS TERRAIN A1y F % ON LU, a7 & (26 Hf i 2gm L~
MZEBL TOKEREE=F— L TV biE | BELAR ARSI D D TITZRWEAI D,

MBI N —IIREBEET ERAURIE ST LIS E L2 o T, (30— DFRS TR IR L
ZCUWN=DTEA), ittt B RO EOR EE 2GR 28T DL 1072, ZO IR iR %
HADIMNERIT, WERPEB TEDLVORTAT W, E2IT@mE GO R & RS OFHEREDE
WIESTe LR D, Ko THERSER O B R ORAGRE . D DWITZ ST DR DA G DM
F Oy MIZRIRIL THLHLES T2 2B 2 HD,

SOITHRAN O T EDEHERERFIZ EFIS ND i O M A3 IR AL TP DEMERTHIE T,
I — DB N IELN (S LT RTREME D B 5,

7 )V—73 EGPWS H§REZ A 7 I U= W fife 72 BRE IR S U Ty, LY %7 /L — 3 LLRINS
FMS <o 7' 7 MO ZE R ZE g% DFEEIZ L Do 72 TAWS EiA R L Qe Lizh, BEHEON
IZh TAWS (IR B IR S\ VGRS 2 R 52 LN DD EMIE X - ATE 2> O T RE R B 5, 7
N—DEEIZE T DR TR A A OERITERDOENE D THLHEDOFHFIZ LY EERE
W AT DDAy T E)o> TLESTEHERN T HZ LN TES,

HLUEHIE DR OB CHEA DT A2 HL T =E 33U, 202V T7 70 Ak > ToV—IXRIFEC
H2RDE TH A HE THH L DRRGRI AR HIE T 2k L7z v REMED D, ZOFATH TIIMU 2D etk
AR T > ThH, 9~10nm OHLF THEN [ FDIIT T A% FE T HIENIVZ R TTIEZ LN
2%, LL,DME ARC 7'mi — % — DRI ERKDD 14nm LIz O B CTHLZE I 7T T A
DI HSNAUL, ZHUC Lo TRlES TR 23R 5 2 . B F 2Bl TLERN D HD,

B AR E E R (MSAW) OAEH . VNAV i AT BORIRA IR U 7228, Z L TEIS
R ATRE T 7= GPWS T —RDFENL EDim AL T ETF b5,
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VAT H IR ESH GO IRARRE @ LRI H SN TOD IR CEORATH THY .,
o TAL VT UM TR LTZ MSAW OFE S LI Z 22 i &N D,

VNAV 77 a—F 3R Al e CThH-7=, VNAV 7 7'm—F O Waypoint (% QNH 7 —#|Z &
SLERIEFEEIZIVERSILTODDT, WK VNAV 77 e —F NI IEREEE ALY
BN ZE~—T B H L TCODEREFISI T TH, FERIFZV— B &I D IEME: QNH
EDRRE . S OV&E L RO A fERIZ R EKAFL T D, QNH DR EFZEIL FMS
VNAV O Path R EEL | W O @ ERFRROMER S IO BIIE T 5, mE
FHORERREILIE Y2 SOP 2L, B EEL CHEICHEENFRRINDLED TAWS 25N
X7z GPS L TV A Z L& ER T 52 & TRIBS LD,

EGPWS 2ME FHEI TR W BIZA 22 GPWS I — oDt — 77— F v b/ my MO ik
LTW%, — i3 EGPWS D& A FRHRIZEENEN L OFF [ZL72RRE THE SR AT L TN D,
ZHOHELT GPWS Mode-2 [THEAR D& BRIAH] (7 &7 Ty 7)) ELTHES TWRWEA IS
[PULLUP) i A5 3 %, ZOREBITIIXFTIIRED TR 7Ty 7T O EILTE T LT e
o7z, DFEYD, ISINK RATE] D& ZE LIV THE G PULL UP 5 03RSk
D720 BHIOPHE Z# CRIEEA W — 20 LA TG TETZ AR D,
[PULL UPJ DL TII/ L — 13 e BT EAEZRAT DR -T2 T A LHERIT DITIERE
WARATHDHH, 70— AFIZTSINK RATE | %452 = AR Uit A&l )72,

FHIDTFSZEN

1.

FEITIE TAWS VAT AL T, TAAT L ANE RSO HEBO )3 R T2 IE 72 Fn5ik
MEREND,

EGPWS Z1E3£D TAWS LEb~ | KRR M ELTD,

e N LT i TASW % EFIS ND i CERR L, HEABR AR 1T MG aE =5 —
45, PEAK MODE 73S Q5354 13 PEAK MODE %1 95,

ERPMEBI LTS B XEDICZENOZ & EET L35, HAD/ S Aoy MNAEERZ
Ay LT 2ET 58, EAFT R TEDLN TODEETNLT LR R EELILS 220,
B RHE R 2 DS B TR L Ty RL, M AO & L EHI RSV CO D Fit L 22 371
AF 7 FiE%E SOP (AR T D,

HEAHIZ TAWS AMEBIL7=856 . IR A 2880 2 LRI i~ M L s 5oty ME s
IR DAL E % FEfERR 95, EFIS OB IZIIL T VR ER AR S, B & EFF O FAF
Tl C 500 feet LA N T2 && O CThER 75,

AT DOFRAEB S HIWT L TG TAWS DAL F 250D TIERL, EEsh o5 K 4228
B35,

TAWS [EREHRIEOFISEL T, L B CHIER DR TE - 1 EF 2107t I X B O fEtk
JEAFRIRICT D72 Tl KIRITHi> CLES TR DI DR EITR B2,
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TR

DA 2T v NIRRT 5 HHRRFRATEA DM OEMICZ K2 A7 2L LS D
DM EWFE S TWD, FETARESBRERIIAMOT 7 v 7 A—NVEBGIZHT 5583 Tho
T, SHICHITDOAA 7y FRFERFICZOBRRICMw-TLEI Z L bBEXbND, BT T—
137 V=73 TAWS e U TR IC b E 2 B L 7o 7 2 & Th D, 2O L H 7
N—DAITENZFFR T DIENRER R H D &35 L ACAS, 7 1 > R 78 LT RAAS (Runway
Awareness and Advisory System) 72 EOERNFEAE LIZRETEH, 7 —0NAE L RO MG 2T
LARBMEN B 2 HiL D, 7 /V— DR [ORRFECERIEFIA 2 557 U 7o BRI IIAR 443 72 ik,
W EIARER L 7 s ORRERICEIN T 578 o 7S ABL. £ L C QNH Of%E, fHAER, L OHE
BEEEFIRICB T 254 Elcg T ons 7 —Uy —2ORER ENREZ LD,

=

A EFEA U F Tl TAWS (3 B O AR LT, BEN ORI EL DR, 7V
—D ARG 72/ M EDZ IR U TSR 2720  BIZEFELLIRUV R A~fa> TLUEIFERA~L
BERSTLEY,

TWAS |38 5 HER | 2515 CRNSE T<DD, 3 BITZORG FIEICIERE L Tlnalf
U ECAN VAN

TAWS [TEHAEFETH72T T oo B EA B E T ORI, HSETHLRAOWHY)
TR & IE R 7R BRI E AN B R S,

TAWS Z T 2I12H720, Ay NIFRNZ A T 2 ER B D, T 52T/ —
RGBT — DRI DRI AFEFR CEHLIT705, SHIZEHREA O, KU H
CORMEHRE L TOIFMSNDZEDORWEREEAGLE | B H OMEMIIETE T 2F B OB &
OEBRIZEFH F72< TRDR Y,

FORTEY 2B O] _EIZ&D CRIT Fl DA R RETHD SELTENTEAN, IRUTHIETL Tldie
BV, A HBMIZER B TR EOMERR 7 Ea BEEL . AEHNZIVHA TOKBER B D,
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THE PROTECTION OF SAFETY INFORMATION:
A SUCCESS STORY
Captain Daniel Maurino

Flight Safety and Human Factors Programme, ICAO

P18

FEFERREHZE D BR LWLEFEIIEICRD 3 2DF— « 77 7 X —|ZAH L ZABKE
W ora) MLZERIROMIRE T DAY v T ORECKT LY b)) RENEMOBRRE L Bl
REUIES M 7278 7 mk Xt o) =7 —% THIEEICER L 5601, REMZEDOL 4
O EEBETENEIRR EOT —Z KIS ARETHL L TP TLVEHRINA TS, B
Zeiz L > CRIAFEER Z D X H 72T — % « V=R 3% H V. ZOMBEEDLEIC L VT
ZERE DML IIT 2R E & 59702 B U & U7 BRAR 245 2 IR Rt S D

RARIZDIED | FHA 0T 2 I ORLNALERIT, HasomEt, BHOFIE, Ei
BB O, MZEEH S AT A, ZEEORG - B, MEXRGEOITHR T — B A RO Ofh
WIZEHe s AT DOREIUGRD D 7 VT 4 AN EONEE HIE IR ORB 2k L T
Too —i. EFEOEMERT, Zo2T7T—2OIE, W, RO AT N (Fif - A7
v MIAAGLER & BBRHETIE 3o, LU TSDCPS) (safety data collection and processing
system) &9 ,) FRMICHEIE TEZ, ZT® SDCPS (FLZEEH T X7 A (Safety
Management System (SMS)) DA T 5 & & HIZ, LRIIRD D REIEXE & Fai TPy
(proactive) RHIHERE DO LTI SN AEMEZAIH L TV 5,

SDCPS DEIEFHRD ET=HMHEIFNE S NI L 2 —~v L « RT 4 =< L ADT —H Ik 5
LDOTHD, FHRERA VT 2 FOSATREOEK OBEOKMTH Y | DIEAEIT
HThd, WoT, HEOEFMLEKRAS VTV FORENLELNDIEROHLZTHNT, #
ALY —ZEMD AL REREP LN LE B AR D Z L3 LI LTE#LY, £
7oy FHRPERA VT MIMIZEDO T AT ADRKRTHY . TR EORENSHEOLND E
22— e N T F =2V ADT —Z IR TH STV AT LD DH VT 2 —~
Ve R T F—w AR LTS,

—T7 . WINIR D ERI I MIZERE OSBRI BT b MO NFTEEN & R C K 912 RS 5.

HRTERW, 2EbneT— BIE, FAEEH DL WEEEDOB- T2 v b AIEER
U= K R 7 DZR A v FRUN—OfEEE) BELD, ZOLHIR=T—Fka—
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<y e RN T = AD NEERDRR S D WX EHWRERNIC L > TEL LN, < D
AEZOBERICE->TAEL D, BRTIEKRTHEANT T —b, FRSLERA VTV M
BUAREIHBTIEHLbOOEKRRL T —LRILL ) RBEEZ G XK T vy VEAE
LTWNADZLIIRARE LTEETHD, LinL, aWiZ=oERIC D 538 23 5Eh ¥ 2 %t
RS ZERH L. b)Y AT L DORED & DN EE 2 R LR E L CTHERET A Z LIc K
ST, ZOLIRBEEHEZDRT v v )VITEFNZ 25, SDCPS 1L, 1 2 kI Hrikig &
FATHERET D v AT A A ST 5,

VAT LOEEEORMMNE | HE O T —5RAHET 5720101, FSERA
T v FOFEN B D KD G F 5D D% SDCPS 7 b 1% 5 L5 pkH) L 7 kg &
BAEENC B9~ D HIC L o THISET 5 2 E BIFE Toh 5, SDCPS IXL T — X ZIINHET H FEB:
\Z & o T afl NiRis, b)EFEIA, o)A T —T D Rk&EL 3 21247 bb, SDCPS
XE RSN EFRE BRI DO THY | BISNR TXTOMEN A L HoE-SIN 2 b
DTohD, £7-. SDCPSITHFEHINCT —Z Z LT D Z LD, ZRXR & K WIRHRNE 2 37
R HREOHEREAIHL TN D,

rZe stz BIF 2 AMEHIEIC LV RET — X ZIUET H2RAITIE, ot L &bz
Aviation Safety Action Program (ASAP) ' & & £# %, Flight Operations Quality Assurance
(FOQA) Program @ J 9 7¢ Flight data analysis (FDA) programs | 1-#KIZ L 2L 8T —#
ZNEST DU AT LD TH D, £7-. Line Operations Safety Audit (LOSA) & Normal
Operations Safety Survey (NOSS) > 13, KBl BEFIA 22 Ffk 2 32 1 F 7= A 7 P — NI L » TRk~
EHREEH L WVTERIEOEGNORZET — 2 NET DV AT LOHTHY . lPILT
VAT AR =Ry NI R S ARFLEKT DI LENTEDLLD, Ea—vr s 2T —
xR EHED D ETEY —FOF R REEH TN D,

2. EBRA 2R

SDCPS I, it DO T — 372 ERAE L, TOREEZMIINZ D12 DITN A FET, 4
P DB WL T 52080 9 HIZHW T, BRZERICB T2 2 nETEy b —)F
EWHEEZ FRRIC L C& 72, EM LD T —OREHEFIARERIZLDLOTHDH Z LTS
RHUTIRNWE ZATHY, +RIAIMEZ T R BE 2R OFH R NRITHR S %
i, BIEH D VTR L T T =N E T TWD, EDITE, AER /Bl JRE—
2, HBOWITEROMRTZ 7 —NAEL 2 FEIEIHCTH Y | @) L5l EIXEME
(accountability) %429 T L8 EKI L7eWZ L 2N L DL TS, OO 7 Fa—
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F. HIGEM EOREE T T — 2T AIRWEE & RIEATA DA Oy 72 Lsy o —v
DOFAEDLRIX, —FH CEKE ORESGTIIGFE LW E 2N DI LT, Rz
DOEEHR LI R TE 7=,

L Ui, RE#ZE R IB W CEM Lo 5 — D # O, SDCPS 755 515 1H
WBER D AT OHIICHOCOND & L HiZ, FFRATRORLE U THA I LA
MHEOND L DIToTER, BITHFAFRICEWT, RbosoEAITx LFIFESERTH
hé%ﬁ%ibf“é HE EORERE 2T — 64 U SHEIIK LHIESERE MTHOND

. MZEOREITERBEE 525 & LI, MIZEOREDR RICHHETH D ZEEHOM
%kQmﬁxﬁ%m%?éﬁ%ﬁﬁitéikﬁﬁéo

[EI B BRI ZE S ClT Z 4 & C SDCPS OARFEIZBI L T# % < OEL Y MA BTN TE 243,
EEICHT REMER D D T, BREMZEOE O BH & — B O — %5 2 5 s h
RERMHEDLHDER-TND, BEERORELHEIELRLDICTHE1F, Belfms
Rt 3 2 LB L B 2 AT T 2 B L W O WA OFIEFE DD T7 U 7 — b2z
LT IUTZ B2, ICAO FFIEIN OEHFIT DOIER: L B IR ATREMED & 2 16 Wik
HEOFEZRET D720, FIEOHTMICE UEEZRY 7r—F kO 6N TW5H, ICAO Tl
LETERO—ED Y — 2D L, WITRT L 912, BE%E (Assembly Resolution)
%ﬁﬂbﬂ%&%%wkﬂWEi(mmw)%ﬂmhf“é

* 5 33 [A] ICAO Mg A33-17 [HKL NS T v hO—EDREROIEM”R] (5F 33
[l 1 2001 429 H 25 H~10 A 5 H)

L, FRENCR L, EERREMZERAOH 13 MR E 512 HICHERL L FS RO v
F RO EDOTERE T D DI A EOER R OB 2 KREE LN ETHNTHL 24T
I X IR L L BT, ICAO FHRICK L, AR UMWIEEZ BT DA A -~
TUVTNERET DL IFERT D,

* 4533 [A] ICAO & 735 A33-16 [ICAO Global Aviation Safety Plan (GASP) *]

R, ICAO BFES K OFEHRITH L, fr%ﬂil%:ﬁ;c%ﬂéfﬁi&@f% ZIEMIZEE L
LG ROBE K OZBROUEICE T HM0E O NCSET 5 X R L, fKEICK
L. %ﬁ%i@ﬂﬁ®%ﬁ@£%®@@ﬁﬂ7yx%%ﬁ#ék@ﬁﬁ@&ﬁ%@ﬁb%
ECTHIVTTHEEZITV, MELREITEELY 5 2 D AREMEO & 5 HR O B RS &2 52 5h7
HEOMETELBIT, ICAO (XL, AT UFKNEZ SR T 204 XA - =T U7
NERETDH LI ERT D,

I
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* 55 31 [A] ICAO #=ikik A31-10 TERFEIMLZEDOFEBL IR OSE] (5 31 [k @ 1995
F9H19H~10H 4H)

R, FERIENC L, Tl S5 BRI OFRIZAEWZ 23T 2 8 72 72 B fi A
EHEMET D720, HISAY CIEREETRY 70 et il BE o0 St 212 5,

* [EFSERMIMZE SR 13 B E M Fs L O T v hii#) 5121

FHEONA Ty MRETHLND AR Y I X 2B EE 39 2 BAtRE ORIR,
WLZERE DIEMTIZHE D > 7o F DORFE, EFH L MEARIFEHR, CVR BEFiiéks N7 27 Y
7 b, KOMEROAT TR RN BRI, B ABITT 2 EY RN, YiE
ROBRITYS LA & RO W2 HFREIZ G 2 D ATREED & 2 ENM & 5 WO IXERRR 72
ALV GEBETHL ERELRVIRY , FHEOA o7 v NRELSN O BIIZFH
SNTIE R B0,

* EBREHEIAZESRA S 13 e & 8.3 1|
HIEHA > 7 o MREHIEIE-ER TR IR LT, FHlRO Y — A 3RE S 72
FIUTR B 700,

* [ERR RN SRAVE 6 M@ E THiZesoidEmi) 5 15 3.2.4 IE': 6
flight data analysis programs |ZIFEENR) CTRITNLR BT, T —F DY — 2% {R#ET 5t
Az R 72 E7e b7,

R A33-17 KO 13 B 5.12 BHIX, FEA 27 v FO—EDRLENHF LI
HIEMOREICET 2O TH D, MUk A33-16, A31-10, 5 13 [fEE 8.3 LU 6
B 3.2.4 BEUL EASRE X OB TERICLHILET — X WEV AT JMIET DO TH S,
ICAO \ZIZEHN 2 A T — T2 L DR ET — X IE Y AT NMIBET 2 HEMEE T,

FHRA TV P O—EDREDOIREITET D ICAO FYESR 13 M@ 5.12 AT
e LR BN TND Z EIFHMETH D, —F. #Hilc7e SDCPS 7 HIUNEE S 4L D IFHITDOVNT
XA & AR D B 2 DR 1IN S VTV 220, 5 13 i@ 5.12 THD L O 2B 72 5tk 28
BRNTEOIL, BET —ZIEV AT ANOELNDHERITERE H 50T —E X - e

A X — (EHIEE) ONBOMEIZL > TREINTWD, 2O X RBpEIZL D SDCPS
O HINDIHEHRICONT, KHE O~ OFHIHIE IS T DIEMRELHRET 52 L1
#HLV,
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FEAEDOEIK, BET —HIEY AT LAOMEANRE & BT EIROERZ R#ES 5 ENE
BEFAL TR, ZONOETIZ, 20X ) RIESHEIITER OSEN KD B ]
RRMENRD D, £l 5D LA, BT —FWEY AT LAOEHENRA T =712 L 51w
DR ZERE L7 EIX 220, BATO ICAO EHEL & B ICEHE S 5 WIXENES I, Fie
AT N OFLERUSND SDCPS 2B 1G B AL D M ORE Z + 3 ITHUE L TR oo,
% < OETEHENESO FTIO OFRDEUNIRE S R WATEEERH D, iEoT, B
HT 5565 SDCPS DIREZ T ET DIETHA X AL RET D MEMERE L TS,
ZOESHA X A, EENREBOERY CRITER LT, AROEERT 7 —F
WA T DD TRITIIXR B0,

3. ICAO DOiEH)

2004 429 H 28 H~10 H 8 HITHAME S 41725 35 [0 ICAO MR IZH W T ZaFH|D Y — 2
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BIES :  ICAO #=PiE (Assembly Resolutions)

1. A31-10: Improving accident prevention in civil aviation

Whereas the primary objective of the Organization continues to be that of ensuring the safety of

international civil aviation world-wide;

Whereas it is essential that aircraft accidents and incidents, wherever they occur, be promptly and
thoroughly investigated and reported, and that lessons learned from investigations, including safety
recommendations, be promptly disseminated to other Contracting States concerned and to ICAO for
prevention purposes;

Whereas efforts to implement regulations in themselves are not sufficient to reduce the accident rate;

Noting that repetitive accident types continue to occur in air transport operations world-wide;

Recognizing that the volume of air transport operations is expected to increase significantly in the

coming years;

Recognizing that combined with the expected increase in operations, the relatively unchanged trend in
the accident rate over the past several years might lead to an increase in the number of accidents per
year;

Recognizing that there are many challenges to effective accident prevention, and that more effective
identification and correction of aviation hazards and system deficiencies are required in order to
complement regulatory efforts in further reducing the number of world-wide accidents and to improve

the accident rate; and

Recognizing that a number of States have introduced non-punitive accident prevention activities to

complement their regulatory safety programmes;

The Assembly:

Calls on Contracting States to reaffirm their commitment to the safety of civil aviation;

105-



FSF % 59 [B] 2006 EfFRLtI+—EHNE The Protection of Safety Information

Urges Contracting States, in adhering to the provisions of Annex 13 to the Convention on
International Civil Aviation, to take prompt action to investigate and report on aircraft accidents and
incidents and disseminate the information, including safety recommendations, to other Contracting
States concerned and ICAO, so as to make more effective the accident prevention efforts of States and

ICAOQ;

Urges Contracting States to undertake every effort to enhance accident prevention measures,
particularly in the areas of personnel training, information feedback and analysis and to implement
voluntary and non-punitive reporting systems, so as to meet the new challenges in managing flight

safety, posed by the anticipated growth and complexity of civil aviation; and

Urges Contracting States to co-operate with ICAO and other States in a position to do so, in the
development and implementation of accident prevention measures designed to integrate skills and
resources to achieve a consistently high level of safety throughout civil aviation.

2. A33-16: ICAO Global Aviation Safety Plan (GASP)

Reaffirming that the primary objective of the Organization continues to be to improve the safety of

international civil aviation worldwide;

Recognizing that the worldwide rate for fatal accidents in air transport operations has been stagnant at

a low level for a number of years;

Noting that the expected increase in the volume of international civil aviation will result in an

increasing number of aircraft accidents unless the accident rate is reduced;

Realizing that the public’s perception of aviation safety is largely based on the number of aircraft

accidents rather than the accident rate;
Recognizing that improvements in the accident rate will require new approaches, in particular
proactive and risk analysis based approaches, on the part of all participants in the aviation industry,

including ICAO, States, aircraft manufacturers and operators;

Recognizing that the human element in the aviation system is of paramount importance to accident
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prevention initiatives and aviation safety; and

Noting with concern that controlled flight into terrain (CFIT) and approach and landing type accidents

remain as significant accidents in airline operations;

The Assembly:

1. Stresses the need for a reduction in the number and rate of fatal accidents in air transport

operations;

2. Urges Contracting States to adopt the GASP objectives to reduce aircraft accidents and to reduce

the worldwide accident rate;

3. Urges Contracting States to apply the political will to take the remedial action identified by USOAP
audits, to correct the deficiencies identified in the regional planning process and related activities, and
to promulgate the necessary regulations to implement the safety systems developed under the GASP

umbrella;

4. Reiterates the need for implementation of the ICAO prevention of controlled flight into terrain

(CFIT) and approach and landing accident reduction (ALAR) programmes;

5. Urges all Contracting States to provide the needed support for the various elements of the ICAO
Global Aviation Safety Plan;

6. Endorses the concept of concentrating the safety-related activities of ICAO on those safety
initiatives, planned or currently under way, that offer the best safety dividend in terms of reducing the

accident rate;
7. Requests the Council and Secretary General to ensure that all safety-related items that fall under the
GASP umbrella are fully funded in the ICAO budget, including safety-related tasks performed by the

Regional Offices;

8. Instructs the Council and Secretary General to participate in efforts by States to improve existing

safety database systems and the exchange of safety-related information, and to participate in activities
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aimed at the development of a comprehensive data analysis and information dissemination network,

taking into account the need to adequately protect privileged information and its sources;

9. Encourages the free communication of safety-related information amongst users of the aviation
system, including the reporting of accident and incident data by States to the ICAO Accident/Incident
Data Reporting (ADREP) system,;

10. Urges all Contracting States to examine and, if necessary, adjust their laws, regulations, and
policies to achieve the proper balance among the various elements of accident prevention efforts (e.g.
regulation, enforcement, training, and incentives to encourage voluntary reporting) and to encourage
increased voluntary reporting of events that could affect aviation safety, and instructs ICAO to

develop appropriate policies and guidance in this respect;

11. Urges all Contracting States to ensure that their aircraft operators, providers of air navigation
services and equipment, and maintenance organizations have the necessary procedures and policies
for voluntary reporting of events that could affect aviation safety;

12. Requests the Council to develop a programme to encourage States to implement approach
procedures with vertical guidance (APV) utilizing such inputs as GNSS or DME/DME, in accordance
with ICAO provisions.

13. Encourages States to foster regional safety groups;

14. Encourages States to foster the creation of international advisory groups of experts, or other

initiatives where appropriate, on aviation safety and assistance to:

a) bring together the efforts, experience and the resources of interested countries, international and
regional organizations, aviation manufacturers and operators, financial and other funding institutions
and of ICAO;

b) study the aviation safety issues of a subgroup of member States;

¢) develop a civil aviation safety management framework and recommendations for improving safety

and providing assistance; and

108-



FSF % 59 [B] 2006 EfFRLtI+—EHNE The Protection of Safety Information

15. Instructs the Secretary General to distribute the GASP document on a regular basis through a State
letter and on the ICAO public Web site.

16. Instructs the Council to provide a progress report on the ICAO Global Aviation Safety Plan to

future sessions of the Assembly.

3. A33-17: Non-disclosure of certain accident and incident records

Whereas the primary objective of the Organization continues to be that of ensuring the safety of

international civil aviation worldwide;

Whereas it is essential that cognizance be taken that it is not the purpose of the investigation of

accidents and incidents to apportion blame or liability;

Recognizing that it is essential that all relevant information be made available to the accident
investigators to facilitate the establishment of the causes of accidents and incidents in order to enable

preventative action to be taken;

Recognizing that the prevention of accidents is essential to safeguard the continued confidence in air

transport;

Recognizing that public attention will continue to focus on States’ investigative actions, including

calls for access to accident and incident records;

Recognizing that the protection of certain accident and incident records from inappropriate use is
essential to ensure the continued availability of all relevant information to accident investigators in
future investigations;

Recognizing that the measures taken so far to ensure the protection of certain accident and incident
records may not be sufficient, and noting that a consideration by ICAO of the legal aspects involved is

warranted;

The Assembly:
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1. Urges Contracting States to examine and if necessary adjust their laws, regulations and policies to
protect certain accident and incident records in compliance with paragraph 5.12 of Annex 13, in order

to mitigate impediments to accident and incident investigations;

2. Instructs the Council to give further consideration to the legal aspects of the subject of protection of

certain accident and incident records; and

3. Instructs the Secretary General to develop appropriate guidance material related to laws and

regulations to protect certain accident and incident records.

4. Instructs the Council to further examine the current provisions of Annex 13 with an objective of
strengthening those provisions related to the protection of and limiting access to authorized persons
and parties to privileged information gathered during accident and incident investigations and in the

preparation and publication of accident reports.

4. A35-17: Protecting information from safety data collection and processing systems in order to

improve aviation safety

Whereas the primary objective of the Organization continues to be that of ensuring the safety of

international civil aviation worldwide;

Recognizing the importance of the free communication of safety information amongst the

stakeholders of the aviation system;
Recognizing that the protection of safety information from inappropriate use is essential to ensure the
continued availability of all relevant safety information, to enable proper and timely preventive

actions to be taken;

Concerned by a trend for safety information to be used for disciplinary and enforcement actions, and

to be admitted as evidence in judicial proceedings;

Mindful that the use of safety information for other than safety-related purposes may inhibit the

provision of such information, with an adverse effect on aviation safety;
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Considering that a balance needs to be struck between the need for the protection of safety

information and the need for the proper administration of justice;

Recognizing that technological advances have made possible new safety data collection, processing
and exchange systems, resulting in multiple sources of safety information that are essential in order to

improve aviation safety;

Noting that existing international laws, as well as national laws and regulations in many States may

not adequately address the manner in which safety information is protected from inappropriate use;
The Assembly:

1. Instructs the Council to develop appropriate legal guidance that will assist States to enact national
laws and regulations to protect information from all relevant safety data collection and processing
systems, while allowing for the proper administration of justice in the State;

2. Urges all Contracting States to examine their existing legislation and adjust as necessary, or enact
laws and regulations to protect information from all relevant safety data collection and processing

systems based, to the extent possible, on the legal guidance developed by ICAO; and

3. Instructs the Council to provide a progress report to the next ordinary Session of the Assembly on

this matter.
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