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Aviation Safety - The Year

In Review

Agenda
e Turbojets

= Commercial
= Business

e Turboprops

Controlled Flight Into Terrain (CFIT)
Approach and Landing

Loss of Control

Safety Challenges

Xy, SEEOMZIEELZEDIRNE-, YO X 91T Commercial Aviation NZEZHLE L TS
MERTWEET, T, 27 94T — L EVRRAEZA T IGFEEid—R oy MEND R T

Y, S =Ry RO ERET, 2, 300K U A7 BREWVEEBICOWTH AT
X %9, %I CFIT, Approach and Landing, and Loss of Control T,
% Y/

ZIZFH A Bk L7 iU O 7 WEBE R B2 5T DRI DWW TEEE L E T,
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The Fleet - 2007

Type Western Built |Eastern Built | Total
Turbojets 18,595 1,667 20,262

Turboprops 4,768 1,582 6,350
Businessdets | [13.853

XU OIZ, DT —% 7532007 #0 Commercial and Corporate Aircraft Fleets D% T3, HTHh
HEBY, K 8NDF—HRT =y he, 25%DF—AKR7 vy TN EAREEOAEICL S HDTT,
REJDOZ —HRY =y MEODEIT 4% . =R 70y 7L 2%, EVFRAT =y M 8% T 2006 4
XML TWET,

T = &R TWANZFRD 7 747V 7 273 HiEH T THull Losses] % [Major Accidents] (Z
ERLIFELBEALET,

[Major Accidents | [ZIRD X S IZERINET,

Accident Classifications
Major Accident:

An accident in which any of three
conditions is met:

. Aircraft Destroyed, or

2. Multiple Fatalities to Occupants, or

3. One Fatality and Aircraft
Substantially Damaged

o ek

“Destroyed” | Ascend Damage Index (ADI)IZ LV EFESLET, ADI &IXEHEH +— Mz
DHIREAFE T, ADI 28 50%% 8 2 5 & “Destroyed” & RS ET, ZOZ7 747V T7I2LD,
HH DL OB SCRR O MERRIC L > TEA SNV E IR > TWET,

AT E T EIOBERICTT 5 [Major Accidents] (2 DOW TR TITE £7,
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3 3 00 0 Octobe 00
Date Operator Aircraft Location Phase | Fatal

1 January Adam Air B-737 Sulawsui, Indonesia Enroute 102
13 January RPX Airlines B-737 Kuching, Malaysia Landing
13 February Fort Aero CRJ-100 Vnukovo, Russia Takeoff o]
21 February Adam Air B-737 Surabaya, Indonesia Landing 0
7 March Garuda B-737 Yogyakarta, Indonesia Landing 22
17 March UT Air TU-134 Samara, Russia Landing 6
5 May Kenya Airways B-737 Douala, Cameroon Takeoff 114
20 May Air Canada Jazz CRJ-100 Toronto, Canada Landing 0
28 June TAAG Angola B-737 M’Banza Congo, Angola Landing 5
17 July TAM A-320 Congonhas, Brazil Landing 187
17 July AeroRepublica EMB-190 Santa Marta, Colombia Landing 0
20 August China Airlines B-737 Naha, Okinawa, Japan Taxi 0
16 September | One-Two-Go Airline | MD-82 Phuket, Thailand Landing 89

Source: Ascend

FEDORIF2007F1A1THEIY 10 A 1 HETORMY = v MEIZ XD TMajor Accidents] D7 —#
T, ZEOMEY, 2007 FILTIETIZ 13 £ Major Accidents] 2 X TWET, ZD7RMNTI
1D TMajor Accidents| 23BESFERFIZEL & TWET, £72 14D CFIT, 2@ Loss of Control Accident
MR E TWET,

ad|O e
= a a
3 3 o]0, 0 Octobe 00
Date Operator Aircraft Location Phase | Fatal
7 January Ahrenkiel Consulting Premier 1A St. Tropez, France Landing (]
9 January Ameristar Jet Charter Lear 24 Guadalajara, Mexico Approach 2
12 January | SunQuest Air Charter Citation | Van Nuys, CA, USA Takeoff 2
24 January | Air Trek Air Ambulence Citation 11 Butler, PA, USA Landing 0
3 May Hamilton Ranches Citation 11 Dillon, MT, USA Approach 2
4 June Toy Air Citation 11 Milwaukee, WI USA Climb 6
30 June IHR Admin Services Citation | Conway Field, AK, USA | Landing 1
5 July Jett Paqueteria Saberliner Culiacan, Mexico Takeoff 3

Source: Ascend

FOFRIZ2000E1H1HED 101 BHETO Ei\/*z‘.‘/:\:/ ]\Fﬂ%ﬂlié rMajorAccidentsJ O)ﬁ:

— X T, TEO®EY, 2007 FIL I E TIZ 81D Major Accidents| 23L& TV ET,
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ajor A ofs
O e c olejelgele /] ead
anua 00 0 Octobe 00
Date Operator Aircraft Location Phase | Fatal

9 January Aeriantur-M Airlines AN-26 Adana, Turkey Approach 32
30 March Airlink EMB-110 New Britain, PNG Descent 2
17 May Safe Air Company LET-410 Walikale, DRC Climb 3
21 June Karibu Airways LET-410 Kamina, DRC Climb 10
25 June PMT Air AN-24 Kompong, Cambodia Approach 22
26 June Business Aviation LET-410 Brassaville, Congo Enroute o]
1 July Jet Airways ATR-72 Indore, India Landing (]
8 July Laird Air DHC-6 Muncho Lake, Canada Climb 1
23 July Djibouti Airways AN-26 Dire Dawa, Ethiopia Takeoff 1
29 July ATRAN Cargo Airlines AN-12 Domodedovo, Russia Climb 7
9 August Air Moorea DHC-6 Moorea-Temae, Polynesia Climb 20
12 August Jeju Air DH-8 Busan, Korea Landing o]
22 August SELVA Colombia AN-26 Pasto, Colombia Landing

22 August Two Taxi Aereo EMB-110 Reserve Academia, Brazil Enroute 2
26 August Great Lake Business AN-32 Kogolo, DRC Approach 14
7 September | Transavia Service AN-12 Goma, DRC Landing 8
24 September | Free Airlines LET-410 Malemba Nkulu, DRC Landing 1

Source: Ascend

EOFRIT2007FE1THTH LY 10H 1 BE TOREFEED 14K LD X2 —R 7 0y 7HIZ X% TMajor
Accidents] OF7 —# T3, ZEDO@EY , 2007 FIX I FE TIZ 17 4D [Major Accidents| 73 X T\
F9, BIHFEITY —A T ey THRITRM Y = v MEIZEERT 2 %0 Major Accidents | £x/3 i & TuvE
TOT, SEFF—R 7oy BN TE, ETHLRWERAHTWET,

Major Accidents
Worldwide Commercial Jets
1993 — 2006

= Major Accidents
- Western Major Rate*

5 3 16

Uo1||IW/SIUBPIdY Jofe|

Ll

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Source: Ascend * Reliable worldwide departure/rate data not available for Eastern-Built Aircraft

FEOF v — M 12 FH D 'Major Accidents | #1& 100 L EIOBEE 2% % [Major Accident ]
DEIGZERLTZHDTT, [Major Accidents] OFIFEM], HRLEM O G 2 &b H D TT,
HAARLER IS )T DR D T — 2 AR SN T RN OIZ, FHEI S IR RRERO D H O
<9,

WAZ— R HE Rt 0> & R E O High Risk SEIIC DWW TR TITE £,

W 20 FRHOFHBIZ K 545 &L 912, Controlled Flight Into Terrain (CFIT), Approach and Landing,
and Loss of Control Accidents (F#fkfE L C, Bl FEK & 7o > TWET,
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Controlled Flight into Terrain Major

Accidents

Commercial Jets
1 January through 1 October 2007

Operator Aircraft Location Phase | Fatal
17 March | UT Air TU-134 | Samara, Russia | Landing

Source: Honeywell (Don Bateman), Russian Federation IAC, Ascend

ZDOFIL, 2007 F£D CFIT FHHIZOWTTT,
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OV I 7IRMY =y MENE Z L7z CFIT FHiD 1993 26 OFtatT7, 2004 FIFERM Y =
v MENE Z L7z CFIT F#A N2 L IZB K2 TL X 9, SEROBEIREY N LIL, @< D &
TN, WESNTRTHDON A TEINLET (1998 LK 30% Dk, Z D7 7 7% CFIT D%
ERZIRSROFERONICHEENEZR L TOET, WE 10 £ TIE, B 4 1FD CFIT FEA AL
TWET, £, BERMIZOZ 77 ECAT HSIIY = v b, =R 71y THEOXG]7R < AT
EGPWS FEEfitklc Lo Tl S TnEd, R Tlho7 5% DRMY = v MDY EGPWS 2%
TYA, CFIT FHHTE Z v kil Tk,
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APProa anad Landing ajor A ge
O > o C
3 3 OUuUQ Octobe 00
Date Operator | Aircraft Location Phase | Fatal
13 January | RPX Airlines B-737 Kuching, Malaysia Landing (0]
21 February | Adam Air B-737 | Surabaya, indonesia Landing (6]
7 March Garuda B-737 | Yogyakarta, Indonesia | Landing 22
17 March UT Air TU-134 | Samara, Russia Landing 6
20 May Air Canada Jazz | CRJ-100 | Toronto, Canada Landing 0
28 June TAAG Angola B-737 M’Banza Congo, Angola | Landing 5
17 July TAM A-320 | Congonhnas, Brazil Landing 187
17 July AeroRepublica | EMB-190 | Santa Marta, Colombia | Landing 0
16 September | One-Two-Go MD-82 | Phuket, Thailand Landing 89

Source: Boeing, Russian Federation IAC, Ascend

ZDOFRIT 2007 FIHKELZRBY = MED

REOY = v MEIZEWTIX 8 DN, 51D [Major Accidents] 7%, ¥ —A 71 v SN TIE
[Major Accidents| @ 50%7% [ Approach and Landing Accidents| T3,

[ Approach and Landing Accidents] T,

Loss of Control Major Accidents
Commercial Jets

1 January through 1 October 2007

Source: Ascend, Boeing

Date Operator | Aircraft Location Phase | Fatal
13 February | Fort Aero CRJ-100 |Vnukovo, Russia Takeoff 0
5 May Kenya Airways | B-737 Douala, Cameroon Climb 114

Z DOFEIX 2007 1A L= Loss of Control Accidents] T,
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Loss of Control Major Accidents
Commercial Jets
1993 through 2006

Number of Accidents

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Source: Ascend, Boeing

Z AT E 12 F£H D Loss of Control Accidents] T9, ZEDE@Y . BRI R EMORAE RS —
TR LN ERTA, MET Sz [Upset Recovery Training Aid | 73 Z OFEIKTO Y A7 b S5 %
> TWET,

Worldwide CFIT, Approach and Landing, and

Loss of Control Major Accidents
Western-Built Worldwide Commercial Jet Airplanes
= CFIT accident rate

mm Approach and landing accident rate
Loss of Control accident rate

= 3 year moving average (CFIT)
= 3 year moving average (Approach and landing)
3 year moving average (Loss of Control)

2003 2004 2005 2006
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** Reliable Worldwide departure/rate data not available for Eastern-Built Aircraft

Source: Boeing, AvSoft, Ascend

TV 12 MBI D FEEMZES 410 TCFIT, Approach and Landing, and LOC Accident] D%
A 100 HEIOBEEREICER L TWET, £ 3FEMOEBEIEY LR L T0ET, ERIEREKO
HDT =TT,

T DY . TApproach and Landing Accidents] & [CFIT] OFAHRITp - < VA L TWETR,
'LOC) DRARITHD L THEE A,
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RUNWAY SAFETY

ZIZT207HED Ry b, HARAOHZEERNER L TWD, ZRITHT 5 FEakERE
DWTHRTITE £,

Runway ECOEMIIANE S WHEETRAET LS4, BF ., Z<OHBBEERVET,

FSF (ZHUE, W< OO EBRIIMZEMEMEN S, T bilER EToREEP 2z e LAY
Ryl A= FESELLIIFTRZSNTVET,

Participants

EASA Airbus

CANSO e Embraer
IFALPA ACI

FAA IATA
LVNL ERA

Boeing Eurocontrol

DGAC France AAPA

Flight Safety Foundation US NTSB
IFATCA AEA
NLR

ZHITEBAE, ZoFad s MIBML TV AT,
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I%. Runway Safety] D EF T9, [Runway Safety] & (ZVFERKERE &% DJEi40 (Overruns,
Highspeed Taxiways %) ([CBfR T 22 TCOLEMBETH %5, Runway Safety Issues| | [Runway

Incursions, Runway Excursions, Inappropriate Use of Runways| % & &£ 97,

Runway Safety lIssues

- Runway Incursions

- Runway Excursions

- Runway Confusion

%< ODANIZE - T, BIfE, TRunway Safety] |3 Runway Incursions] ZEMT5TL X 9,

L, 2B R TS T =0 RT K 912, F 41X, TRunway Incursions| [Runway Excursions |
% LT [lRunway Confusions] ZiL5HETOMHEBEZ BB T LHILERNHHLTL L I,

1977 - KLM / Pan Am

Los Rodeos Ai_rport ~Tenerife
Canary Islands

March 1977 — 583 Fatalities

F % 1% Runway Incursion 28— D F L U Cldil LR KOMLEFIK ORI TH HFF 2 H-> T
EJc AN
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Excursions [ AEKE D O % & 7 £ 7, Excursions X% 72 Overrun & & A £ 7,

%< 0 Excursions [HA/MEOHETTHET, 205 HERETABH L BES LT
bRTVEEA,

o2 IIMZHE OB E MY, &SI R AZITHENE L . WET RFKIBERICERET LD
FEFILE D e B EBFEEE L TRkTVWET,

[Excursion] {Z [CFIT] OEFHDOTTO [ —NRMERET A L] Lig®iApy, 7
—ZE o TEDDERE TR RS FiZ2DTT,
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4 1X Runway Safety (ZBAT 50 % v 7 2R CHIO TIERR L £ L7-,

Runway Safety Products Catalog

Product Title Originator Type Product Target Audience

1. ICAO Runway Safety Toolkit [[e7:Xe) CD and web Aircrew, Airports, ATM,
Management

Flight Instructors
Pilot Examiners

. Taxi 101 FAA CD and web Maintenance personnel

2. Runway and Surface Safety FAA CD and web

. Runway Incursion Prevention FAA, ACI, CD and web Aircrew, Airports, ATM Product Title Originator Type Product Target Audience
Program IATA, PAAST

1. ALAR Tool Kit Flight Safety Foundation CD Aircrews, ATM, Airports
. European Action Plan for the Eurocontrol etal CD and web Al ws, Airports, ATM
Prevention of Runway Incursions Vet drivers . Managing Threats and Errors  Flight Safety Foundation ~Web
During Approach and Landing:
How to avoid a Runway Overrun

Aircrews
. Runway Incursion Joint Safety FAA (CAST)
Analysis and Implementation
Team Reports

Aircrews, Airports, ATM

Takeoff Safety Training Aid CDand web  Aircrews
FAA Runway Safety Website FAA Web site Aircrews, ATM, Vehicle
Drivers

Enhanced Taxiway Centerline FAA CD and web Aircrews, ATM, Airports

9. AOPA Runway Safety Course FAA, AOPA Web site General Aviation Pilots

10. ALPA Runway Safety Course FAA, ALPA Web site Aircrews

11. ACI Airside Safety Handbook ACI Handbook Airports

12. Sporty’s Pilot Guide to Runway Safety Sporty’s CD General Aviation Pilots

Runway Incursion <> Runway Excursion (283 2 BEHISMBIIC L 0 ZHAER S TE D | §EICTH
M FTRE T,

Incursion - . = Excursion

11
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Runway Safety |ZB3 2 #cat &4 LTV & £97,

Preliminary Accident Data
1995 — 2006

Commercial Aircraft

ets Turboprops

Major Substantial Major Substantial
249 335 473 213
Total 584 686

1,270 Total Accidents

1995 475 2006 A F TOHHFH(Major Or Substantial Damage) T3, 42T D R ML & & Z
ESc AN

ZED@Y . Incursion 1% 1 MK 1 4.

Prelimi nary AcCcident | e,

Data N E4, Confusion {Z2OWTIXLL FD 4 {43
1995 — 2006 ZOHIRAFICHEA L TVET,

1,270 Total Accidents Confusion:

Number Percent of Total 1. Lexington CRJ 27 August 2006

Incursions: 10 (.8/year) 2. Lagos, Nigeria B747 29 Nov 2003
Excursions: 374 (31.2/year) 3. Jackson Hole King Air 4 Jan 2000

Confusion: 4 (.3/year) 4. Taipei B-747 31 Oct 2000

MEtiz kA & Excursion I2BW T = v

Preliminary Accident Data S e
1995 — 2006 MEIZA— =T F—R T my F3EE
e Ba B OB TN S TV ET,

1,270 Total Accidents

Jets (% Turboprops (2

Incursions: 1.4% .2%0

Excursions: 36%0 25%

Confusion: .5%0 .1%0

12
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Aviation Safety 2007

® Overall safety performance for
commercial jets remains excellent, but
not as good as 2006

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

Over 50%0 of all major accidents still
happen during approach and landing

The challenge of reducing the risk in
all aspects of runway safety is significant

b, SO EZR_RTEELE, REMAY =y MEOFHERITIMELIV RS DV FHEATLE
3, ARIIZIE 2007 4E D Safety Record [ZBIES LWWH D72 572 525 TL X 9,  Aviation Safety
B TR ORE DT 2T IULR B RWEIIARZIZY =~ FTld Loss of Control, % —7AR 71w 7Tl
CFIT &72-> TWEd, #ABEEROFLIBARORE L Z LD TOET, RRICHELITETO
Runway Safety ( Incursions, Excursions and Confusion) (ZBH9 % [EREZ Taflk L7221 4UX 72 0 £H A,

(PR : JAPA)

13
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Radu Cioponea,
Safety expert, Performance Review Unit, EUROCONTROL

HREICOVWTOHEHEFHREDOXER

e 1—0OaYhO—)L MERREFORLICET SI—0O v/ \DHERH
¢ NIF—TUARHEBEERDER : RELRNILHLSH ST !

o 2 C T—RORM

e tC5LT? ALY

o IHMI? CERELEZS. HEMMHEL

e |FATCA OA#t CEROBEETNALHELEL. BEET

[ ]

RYBLH—DRFR  [RERREXIL]

Z—n oy b= RRT v  ARPNEAES | TERTRELRE L VLERB L L&, BLUR
DEELVIVINRTE RN E W) MEICE R L, BREEZ R THRET =2 NZ Lo b Th D,
Z I T, 2—rary br—/E 20012002 FIT0T TREFGHME L LE T DIENERZOMEZITV
2003 4EICAF? L2238, ZHISHEN T 2005-2006 4RI b B E DL ARG AT AMiEEEZ H9E LT
FO—T v THRE BIToT, T OMERENDDELREPINT D,

KEDEEITZE DT ST2DEAH DN ?

L A T 2 OFRIE L HEICOWTIIERO EUSES * 3% 5, Zh b i, ICAO FEYE,
PCHE 3AEEICAHML TERESN TV 5,

EU 6§45 94/56/EC° IZHEE TICATD EU B LI — 1 v SRFHEIR O EZ TETICB SN T
WBR, EICE>TRIFET T, VY —AREDEZORAEE LA ICEEZRTTE RV, FHERS
FIEFITEL 2o 0, REMR TR D720 9 51E000 T2 < EURSX ICAO % 13 @ E o
EBVARINRWEAE LD D,

545 2003/42/EC ® 13 94/56/EC £ 0 7 L\ 20 B EES ~OBV ARRIIIREZELEHLTHY |
15%F EDE L ITELZFEITL TRV, ZORETHMETITH L TRII DOREELZ G525 Z &I2R
STWD, WS OPDOHEFITIEINNEI L TWDHN, ENEOIEHENTE D Z LiX7en, iz
T, LR NFET S & 2 A TIRZOMMEICEYM 22545,

BEP AT L (SMS) & ZDRFEEFRD 1 O Th 2T EZME LRI 5 L CTlEBET 5
. 2HEBICRAITE 5, 1 EBAITIEN, UERERTOMETH Y S HITHMsETE 2,

e

H

1 http!//www.eurocontrol.int/pre/public/subsite homepage/homepage.html

2 http://www.eurocontrol.int/prc/gallery/content/public/Docs/safety.pdf

3 http://www.eurocontrol.int/pre/gallery/content/public/Docs/Legal and Cultural Issues Safety.pdf

4 ECIEIZIIROFBEENH D (EC 549249 %) : [ regulation] 84 directive] [P/E decision] [#)E
recommendation] X [E R opinion]), HANITXCTOEREZRAR L, ENORAELE RS BEIRICENEDO—
e D, RIS BIVTAERE O LB L TREROAZR L, ENEERT 27200 FE & HFIEITHEKIEIIC
Esnsd, (TEUG 06) , FEARKSK - HET - /NIZEE, BokKT:, 2006 Page 39-40 X v 247 - 51H)

5 http://www.emsa.europa.eu/Docs/marine casualties/air directive 94 56_ce.pdf

6 http://www.emsa.europa.eu/Docs/marine casualties/directive 200342ec.pdf
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bbb AAEEYRICT S HH «— MROIS— —> "
SHRNZETHD, 20HDM RiH-Eh  EAIR RETTR |

BT AT M EE D wgzx  DFCGER g
FEY RN EE T & S

B 5 iR b H B E E A | [e=gacrconzsmmic| |

LTA Yo7y FOBIGREIC LEELBREEENS
R A D L T b, e
AL TORBIL L 0B %ﬁ

T, HASIIRE, RKFIIITEZEENORBETH Y | INT THMAER Wi B8 eI
ANSP(Air Navigation Service Provider) ' . FERIfii22 /5 CAA K OFTHER) ZITAHT L O TIEZAR, T
{EEOFREY 2 FOHTHETIY LT A5 & Z ik, ¥ - MENIcB T2 T3E# L evsgk) —F
BROHA T FBPRT N LWVELAGRERL LTTERL £FIMEMTH Y iz s
HRELE LT bbb L9752 L ThD, ZNICIFA VT v Maitx LG T 58I EED
BRIZZZ 6N TR LT EMENOH 5O 2 T EFAG DR MIZE#E L ORVER
BUEDEL Y 3L o TWRIT IR B2y,

A—AaYrA—LITED REDOXIE] DER®
RARDEREZDHDEMN., KO DERE X VIS L TT o174,
FHENY ., FEEHEFICH L TRE SN S Z EFGLA, Efk, BERNMGR
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54 Countries

414 Total Respondents (66 percent response rate)
200 Organizations (estimated based on 66 percent)
Experience: 65 percent > 20 years maintenance

Responding Countries

Argentina 4 Greece 10 Peru 1

Australia 19 Greenland 1 Philippines 4
Austria 1 Guatemala 2 Poland 1

Bahrain 1 Hong Kong 6 Portugal 2
Belgium 3 Hungary 1 Romania 1

Bolivia 3 Ireland 2 Singapore 12
Brazil 3 Italy 1 Slovenia 1

Canada 36 Japan 3 South Africa 5
Chile 3 Korea 2 Spain 8

China 3 Kuwait 1 Sweden 4
Columbia 3 Luxembourg 1 Switzerland 4
Cyprus 1 Malaysia 6 Taiwan 9

Denmark 1 Malta 1 Thailand 1
Ecuador 1 Mexico 4 Turkey 1

El Salvador 1 Netherlands 2 United Arab Emirates 3
Finland 1 New Zealand 3 United Kingdom 29
France 3 Norway 12 United States 160
Germany 6 Panama 4 Venezuela 3

A OFEFHE T & & [E R B H K
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GABiZ 8.9%

Repair Stn
27.3%
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Aircraft when it entered the wind shear

P P >
Initial airspeed After 5 s,
140 kt airspeed 154 kt

- ATHR reduces thrust to flight idle

Airspeed decreased toward 140 kt

B #I121E
Change in wind direction
: ATHR stayed at idle until the
< - airspeed reached 140 kt then
Initial speed commanded an increase in
above 140 kt thrust
B In the time it took for the engine
S — - to spool up, airspeed decreased
Airspeed decreased slightly below target speed
slightly below 140 kt
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Safety issues

®Height over threshold ®Long flare ®anding performance
® ong flare ® Control difficulties
® Control difficulties ®|_anding performance
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THUNDERSTORM

TAILWIND
®Better information

®Onboard devices?

®Means of providing
more accurate
information (criteria)

®Confidence in ATC
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We Need To Know What We Don‘t Know:
A Pilot’s Perspective on Dealings with Fire in Flight

BRIE. AIZHNSGVNEMILELRSHS :
RITRDKKIZH TS840y FOFRLDER

Capt. H. G. ““Boomer” Bombardi,
Air Line Pilots Association, International
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NGO TIEMRTF =y 7 VA NEIRETDEID DD LD Z L ZRHRICE NN TN D,

BROIRNS FFOZAIAEMITSERE KITT Lo bDOTIEARWA, SFFEEEZESNPIEEL
Tz 7 VAMDT T L— NI, ZUODRBUZHOWTHERS LRITIUT R 6o T, ZES
IFTRTOERDLNS FFORFEE, EHR, TovZ7 VA REHREL, 1 DOEHKRE 12077
—hE L EEEERIT. D LERORNWS F IR LTEEBICONT 2 2 N TEXRWEA (f
gOA, BEHR), ¥A4— K FEaTF v 7 VA NORWERROFIRICE YD AR, XA N— K/
EETDEIERTHZEEMATH L OICKRE L, ZESIE, EvE, "G, M aey b, 7
2 OFMEN D, BRPOMERIETHLEVWIEEEGDLZENTE L, I— /A HIRIZBWT, &
DAy R EDHEIRIZTRS>TH, BEROMRWS FFICR LT, P FTHLTE LX)k
D245,

SFFZEESDRE
LIRT, FMXS FFICIZ 2 oOEKRREENH D & fafE Li-,

1. BANR—=F EBEOTLPENTLED « « « XA NN— R EELL D EEZTHRLT DRI
W, FT R T TN a—T 4 o ZIZBORTL, BREIZOWTEZL0DVIZ, T TNy a— g
KD EIICEINTEELL A ANWF 2y 7 A MTHE, RREZE(LSETLE D TREMEND S,

COMEIZ. SFFEERDICEY  EENLSFFOER. JFHE. Fov 7 VA NOF S L— |
EHETDHZLITFIEFTOIZE A ERYPIOE IR EINDZENEETHDH, & L THEYLI N,

2. FRINEERE L S KEERED RIMT, BSOS S FOEHE L RELZEET D 2 L A2 EART]
HEE L TWD, IRETAIHRALIC, BEIIBZLL INEEHEL, Zr—FxBLEED
NARNAETBHZ L2725,

FxvZ VA MDT 7 L— NI MZEERIT L > TRERATETIEH D25, KK L LTERARXK
fabAFAEL TV D, F= w7 A MIE SFFIZBLT, 2RV ELZEEAVHERPT «— A
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v 7T, V= PEBEIIHCT E WO RLEZBERIND Z ERKRE L TBERNICHFET D, 20
MIREIZ, MUZEPEEITXL LT R B e ST E 7, BHO2WS F F 28GR I2 ) D IERICHE
BLIRERETE DMAEREIL. 7LV —ICLt > THRETHDH, EERZ LIE, ZL—TE/-, SF
FAMREETIIRNMNIED L ZENTE D, Ml T 2B MNEE LTWNWDHZEThD, EWnH T L
I, Zb—1%, BODEREL CO DN EXUS EENRIICH D00 EMDVLENHD ENDH &
ETHhHDH, HfilcWZIE, TRLEX, MEALRONEMBUENRDH D] LWVWH L Thb,

THE TOMBSTONE MENTALITY CZEROBHIER? UIEXUITHZERCHEAE
WA HGE, HEDDEHEIC 2> T, XU TR EMNEIMMTONDL Z 2R LI-SETHD,)

A=A 71T, SFFEEENRELE-TF v 7 VA MDOT L — N EEHEZRME, R—1 7
EHFHALTWLZ OEHANSFFEARORBICE ) LOICF oy 7 VXA MEHETL, 2NHD
EHEIL, WOYGTIRN O SND Z Ll o7z, LnL, ZOMoilEsti, dET4 £75Hmat LT
WHERETH D,

FAAISFFZERIZBML, ZESEZVFR—FLTWDIZL b LT, ZEEZOTF =7V
A FNOREERATLEVIETREZHL TR, 200 7F4 12, AC120—800DKETIRS
ELEDEWVI I =T A VT OBRBERRH -T2, Ty A ENT, BEI—T 4 7 OFHEIT
2, REF AAITZE I RO 2 N ODFUTH H B ——T 4 TiE’the  tombstone  mentality Tl
RN EFATRE S,

The tombstone mentality & (%, fHHEICE XX, B 2 L0 2 S T2GEIT0 05D 3 A B3,
MR O a A N ERloT2GAICOBRTEHNEZ IS, EWH 2 Thd, ZOHBMEL
“tombstone  threshold” & FEIE 9, 7o & X BUEHAFEZ F1 > T T b —— MR H1EEZ EERICH > T
7o & L TH——“tombstone threshold”73>k % & CTRIBEMIIIITONRNTH A 9, 7287 & R AR
ZRLUZIT DI T A SRR TELNETHDH, L L7 5, tombstone  threshold 233 7= 5

GE%., AFORALL, Brb—va AT 77y bRGIEELR0) . RBEMABEE X<
e i, FERO T D O TENERG L& b,

%1 : Controlled Flight into Terrain (CF I T)

AR & | FEREIREA S AV MIZE A H FICIZE UTe, 2 OREMRANX DT o e S ds
i# (GPWS) Thd, MorOHETEL OFHLMEH D N4 13 KDIL, tombstone  threshold %
X T, N TOMZERIZG PWS B Sz, IRETIE, &b =Ya 7y 7 LEEGPWS
23PA%E 417z (Enhanced Ground Proximity Warning System), CF I TIZ X 2 H#IID LT,
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%l : In-Flight Collisions

CF I T ERERIT : fzetmZedhfize L, ZEomm Kbz, Traffic-alert & fiZSEiZ2R 104 E
(TCAS) MB¥E S7=M3, tombstone threshold ([ZEE L7270 o72, BT =T TRELE, &
AF172EB—T727DENER—A T =0 T =a—ATHMRSNIZ. B—7 2 7THRRELRNR
D RIS DEIEIY 72 2 — L ——7) tombstone  threshold Z 7z L, 3~ TOMLEMHIZT C A S DA
ERBEMNTDHZ LTI,

#l: SFF

2D b A LITIEZ < O RKEDFEFIN & 5, JERRAMBERE & b A L O KRN Z OfRRITIETH -
oo T AT T O TEMANA TN S F IR & M L7225 0 BBBIET 5 % T, tombstone
threshold IZEE L 72 o 7, FEIX, KKOMWE ERELH LR oT0, KEN M 1/0)}"‘7:“(%%%[/
I bbb BT, TRTO M L ORABERESER L, ABIRICIHEIRAERI L, 22272572, L
#L@ﬁ%%éﬁsFF@%E&&E%%ET%évx%Afm@<“ﬁ@%ﬁ$%_ﬂmiéﬁ&
Lld 7z o> TR,

REHDOEMED KL BMFIZLDIEVRELTE, N a—Vxy PBBHIZEE LT
tombstone threshold (2 L7z, BEMEDKKPFHOFRN TH -7z, 7 /—I13HIK L FREZFRRT
DYAT DEFo TWRino Tz, BUE, TRTOa~x— v MBIITEWEDO KIS AT LH3EE
S Tnd,

BRI T EME O KKK AT DR, i OFITiE, UP SOD C 8 BAATH Dk
KIZEV 74 T7T N7 4 TIZBREEREEZ LTS, 7 — NG W BEOR LT BN Tho T,

EOTHZ L TERVEMEDOKEN BN SFFORRTH-T-Z LI X B 2o Tz,
BRAERET 2 ENTEREMH L), BAERAT 2 E THFEMZRBL T\ e, ZOSFEM
774 FORENIFEAL T2 B, BIERITIRETHICEE L TWeThAH, IKRE L Tavy—v
YU, BRI, 2 — KO E R TE RWEMBFEL TN D, RAEEN G 572
WHDORIBEO AR TIERL . SFFRIZT 7| AT 52 L3l hflfR ST 5%, S F F O %
WRFETE 2L LTH, HAT LT REFELEDE TR,

AIR LINE PILOT ASSOCIATION ®SFF~DHRYHEAR

ZOVUR— R EHEFIZIE, UP SODC 8IZOWVTORKRENHTWZRY, LML, Af AT
711 1D LAR— MIEERIICH SN, AEICH, A4 A7 1 1 118X tombstone threshold
ICEEL 22D 728, EICHME OTE 2 Z 3852 ik ot BlziE, Fk, AAf AT T
BN fﬂﬁﬂzb%oto IN—=MWRDLZZEDTERNIIT 7B ATHIENTERNVTY TITH A
T LA A RIE LT, A AT ZERIT A WHAEEE L IER IR T 5 L 912k o7,
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SFFZERIT, thoxticzliio7-, ZERIT, MEHEEROBE L 2T 52 LilkoT-, B
RV X2l —arOERE IR DD, R—A IR ETITEZER LT,

S F FIix&mp @SR dH 21t 00b 59 34 vy MES F FREAFIRI 28088 L
T4 — KN ITFTBHUAT Lo TR0, ALPADONYIE, X ToORSEEEOHER DR
T,

T RTOMPZERESL Z N OB SN D IREEN  KIKTHLLTO X 9 2 kKo7 & NS PRi#E Y
AT LEMHET D L ORI H =D L, BHEEELTWS,

a) MRENZR D NSRBI E 2 BRI IS R 5 2 &

b) REDOEEE=F—TEHI L

c) BUR, KK/ RBENMEETELE———a v Iy b D———

d) 2y 7y bbb —NEROGFT, KT, HKEFOFEENIRILZ ., 5] Efi & 81
ER b EfbEE=F—T&5H L

ALPATIEE L, B, IREHOEMFIZIL, 200 5FEDOF SF CHE¥ELLIESFFF
7 VARMDT BT —D LI, SFFRHAIZRSTZHZIZT 74 b7 —OH ¥k &
LT, BEEZZARLISELZE (FAN—b, Ty F o7, BIEFRLLHNHIET 2 L) 28
THEOFELTNHD,

¢ Jhe

TTICBRZ LT, T—HIEEKTLHIC2[E, A7 T a— L EB) TRhWEERH D Z & &R
LTW5D, BHORNS F Fizxt LT, Bl oIEMe /oS &R 24l 5 FEN AR+ Ezix
RWGE ., XA NR— FOBRBEREE L TVDHIEWN) ZEEARL TV, HHERENAHZRSFFIC
X OME—DORGFEFBIL, HEOTr—2 2 MEL, AT L THL, ZOHA X AT, 4 HFK
ITLTCWD 7 A—ITiE, TR TCOREER N~ L TEENRT =7 VA R E LRt EhTn
RNWZ EERLTWND,

AAZTT 1 1 1E & [FREZRI T R R B B 2 D AT D ARetEn o5 &) 2 & Th
%5, SFFEEBEDF = v 7 VA NMIBWRR, Ty 7 UANMIMBREIZSFFORT—XRITE
T DEFDHTNOBREZE > TND, 7 T4 N7 —TGEIC, O EMICS F FOMWE 28 L,
REZMHELRTIUIRORV, ET7 4 — Ny 7 OEREGATES FF AL LT IE R 67
[
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FA IR OFR ) FEAT DEIIC, “tombstone mentality” ZBWIEDDIMENH D, FHxIXHEE
ok LTz, AT AFIEDRE LT, HAIZZEZ D2 LI RTH2 2N ETHD, bLEDT
H7251E, Ny RIA v =a—RAFROEHITHEDTEA D,

“TRITFNZAKPFEL L E LV, : RITHITFE RV RE~DERE, FrLOAKDRERTAIZ
LYV, ZEIZEBENELELE,

H L ATENICRIE L2261, 22DV IC~y FIAM =2 —RFRO L IR LEDTES 9,

“TITHNZAKKPRAELFE LV, : EFEITNOVETA,

FOEAIX HEE EREOAYW R SFF D M2 A RET 21TEZ L DM ERH D, 2D &I,
BEERRSFEFTF 2y 7 YA MNP LEER THEINAMERH Y (127 T4 N7 —DBEIEDRK
PUZONT, EVZWEFRAELEL L TNDHENH ZETHD,

“EAIL, EH SRV D EIS LB DS
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LA : SFFOREHE, ©%%

ZOFHEIT, THESOARY 7 U R M ERHEESORE, =7 7100/ FXL—%— 7n
Txyvatang oy hOBENH I L TER LT, ORI, 3E kK BEOF =7V
A DT T L—FELTHEHAIRTWA,

—#%
TRTOI N—RRERO T OEE ThRITIER 520,
EDOLX I RFETEH, BRINEFICEETH D,
B KK S RRDOF =y 7 VA RDT 7= MILLTD LB TH D,
— BROIRNFE KK SRR (ORI AT L TIE 7 —I06 LB A
TRNFEIE KRS BB L L TERL T D,
— EROHDHF v/ VAN B EWRORE) LEEHE UL LR, 2, EE
SHTHIL L TR B,
— HEBLIZERET DLV I ROLEMBIT 2 X O IR (RREREERELEZ ToERE, H5E
TOHEME, T4 vF T, HERETERWIRITS~OMRITERERE) 2502 &,
SHIZ,
— VAT LHNT, RHIZRREE KK REEREL, RET DI L,
Fxv 7 VA NOEEFIT, BERBICBIT 2 T VEEFRTHHALT VL DI, KER
Ay NTERT 5728, B /o2 L,

RIE RS BEANEAE LS, Z—ZU TFTOT_RCUIEEEZL Y Z &,
— HOAHZETLZL Bl BEYAS, AT—T A= NOEERE)
— aAla=fF—varzebIll (VA—[EL EHE)

— HANR—=F; LT
— P& EE ORI A G L, FTRE 2B AT A T D

FRRDOBREDOEINZL ZNERAT v
HNVEWVWRFRNDLEOMOBHIZLY | A vy MZEDREROREIEL, 47 L b IEM#IZ
I TEDHOTIEARW,
BROHLFEDOFT = v 7 ) A MTEY ST U HREDFERERE S D DT TIHR,
AR TE A BREE, SRR ARG,

b ATREMED EmWIEME REDFK ZFREL, U A7 2R SE D70 b5 /GO H
— ATy FE TN BT HRNICKHIL T E 2 ETRITNT R BRV, Thb AT v 7, mED
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TSR HRES H T EWTED,
WADOAT o FIEU T DO EEY
—FRL, BRI, ZLTIRVETZ LR TED 2 L,
—E D EORRICESE RN & FRIEEOBRORMFHIITEE LT &, I HIT
— 7 = K DT 2RO TE R B 720,

FAN— b BRBEROEHIZONT
Fxv 7 UARDEFEEIL FAN—F2BOED XD RFIATIHERL TR R0,
I KK BANEE L OEBIZ I N—RBFAN— T DL EEBEL, Ty 7 U A
MZE D ZAN=FORLEERSEL LD THDLZ L,
RHIDAT v TIPHET Lich F =y 7 VA MIFME/ KK/ BREOFRZHET L2 L7
KEDHKRIERLREDREL LR THHEES A N— F2iEiL T2 2 &,
I N— T TERUVIRILDO WD D L ETH, EHICERET LI LEBZETEDL I L,

FREETCITREDREIZONT

ML, RESLI N—ICHEEE REFTRNARD DG EICERT DL,

RIEETNIREOREDT = v 7 J A NEATO DI, KBRS NIoh, FoT5E/ R

DRIRIZ O E L I o T B TEMT D,

I BBDRED AT » 713, BRETDHAT v TWERIZHLNITRY T2y 7 UAXRMR
HIZIZE D ESBDOTHDHZ L Bl : £V 2T —, KU, RS omss, Bl
DR L),

JN—IT, R BEORELZHEBSELLOTHDLZ L,

R REDBREZEM LR T, B KK REOF = v 7 U X FBET LTHRWE
BRI KK BRREOTF 2y 7 VA MIEHERD Z LN TEDH L,

FROHERDOT= D DBINAT v 7
BIMAT > 71X, RKORFE L, BREEBET,
—SEH DR D AT » T L H A 3= N OHBORITH] EHEE LT D,
— R LARPLUCHIBR SN D > THEBEZESERWNI &,
—IBEDT — & MR IE ST FFR IR E T Vo N— AT 5,
7 I XRK AR R K BB L AT AN L= F = v 7 VA NOHA F A
ZWBELELTWD,
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R

FEEICHA - HREZ, BRICKVIEAK LT Z L 2MERT 5, (ETHMNDS Z ENTEDD,)

AT ORGE - —HE, K F 71T BB A U772 O 1F, R BB K S e FE I fRTE &
U, B RENRL 2D T, RHE S 2 BRI AT CRAT A fkRET D Z &g,

HERE L7220,

IN—: ZOKRFaA FOBRME LT, “Z 00— (FHEB) "OHEL, ¥ ErOFEME
Q774 FOFMET N TE ST,

FAN—INBBE  FANR— T DUERDD ERL LI L E,

R b OERRICHE U7 22~ DFRE: i bl OFRICHE U722~ a2 2 E 35, BRI,
A, B, FREERICRENLETHLINEWVI 2L &, BUEDRNNS U X7 23 i1 5,

BB U7 g RE - BRIRICIE, EEADYE(, BRI TE 2 e ik Sh T2 05y, FE1E/
KK/ BREDRFEDAT v 713, AR ELETLE D,

EHIZERE : 722 BITR BITVAERSGIZIA D O o RIUE, A, Ehee L TOERERIC, VA7 28
LICELSE Db LRy, “EBICERNERT D Z &3, BERICELICERETSZLTH
Dot LnLei b, I KK/ REORDUT, ERICA— =0z b, HE, BHK, BERKIC
WS IRWEFTE~DOERERISEL Z b H D,
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HRIZ, AZzHoLGVNEHEIDENSHS !
B : SFF CHECKLIST TEMPLATE STEP SEQUENCE

UToTFrs7r—hRE, T2y 7 VA NDEREZDOITA FT7A4 L THERAI LV,
BRWSFFFzvZ VA NDOT 7 L— 2 BEME LT-HH

i
=
S

P L TWA, Z OBEICE,
TOHW, HNWTEETLH5F =27 VA NOHEREEATWD,

N
N
\

794 NI N—%RE L, TORRUEZFEMT S
1

Diversion may be required

H i

ZDAT v FE, BELINDIFAN— e T HRLEMHLT D, Fxld ma y«b

WO AT A2, 2T 7 v—23 kDR IR &2 TE 5 3 % LLRTIC
— NEBBTRE TRV SLThD, ZOARAT Y 1F, 794 NI A—DF A N— |

. HAN
O DS TRCONTHENL T D MENH AT DI T = v 7 U A FDORRBE S IZENND,

Oxygen Masks

(If required)
Smoke Goggles.

______________________________________________________________ ON, 100%
(If required)

__________________________________________________________________________ ON
INEDORAT Yy AL, EERA LY BBEOGTLERNTAZ NS T I NI IL—%

R#ET LD, ATy FIIRE/ BRLRM L%, av 7y hDO Y IL—ZTHenIff
fi% (=2

Wesf~ A7 BT RETH D,

HT LD, Ty 7 VA NORMIZELS, A7 LI—T7 )V dfilx DEZRTHDHD
T, xR d 5, 794 b —iZ, 794 b v FRICRE/BEARNBIMINTS,

Crew & Cabin Communications

Establish
TOAT T TIE. v bELrEav Iy FOIA—D, a—F 4 Fx—Taria
Ram—varEX ALY —IZHLT D, ZTOARAT v 1L, 2,
Hin

3D®RITHY ., M

W Ui~ A L A= TNV DEENEND Z EDRWEHIZT D, FvYE T L—

toala=r—rvaFRAIRENbND 2 &, ZHITRRORELCTHAK DM L

Z7 N—PEREREEN I T LI D06 TH D,
FRDBREDRT v 7
5 Manufactures initial S ePS Accomplish
INODRT v L, BRI T — & MR 2 ~— A2 Lz, BE SN2 RIKICES
o Y7 EY M A—IF, fHliT 52 ER<SEMRSFERTL LMD, &
sman DAT v T3 F =y 7 VA FORETE NN, TREEOH DIERKZ RIICFRET S 2 L
. RR S HICE LT DV A7 2O T Z LD,
FETE OMUZERICXIT 2 A7 » 713, Mg LY B Shai A Sha,
Smoke At any time smoke or fumes becomes the greatest threat accomplish
Removal SMOKE OR FUMES REMOVAL checklist. Page x.x.
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Reminder

JEOBREIT, BB BEANRE LR Rol-GA ., IXHABMR I
BIZIRD 2 SNHRETHDH, HOREIL, ZROWNEEZHZ L1220, JRFIZ
TR AEVIAATLEI ZLICE Y EH IR ZE(N S0, FRZETETZ L
W51V 95, MOBRERT v 71, HIRICEEICSIEHE 2 &, BREDORT »
X, BAELLTZ0ELS o= LK 9T, My S TESL,

R EDIUZERED 2D DI/ REDRED T = v 7 J X FDR—=IF, A=A % ANLTERT D,

6 Source is immediately obvious and can be quickly extinguished:
If Yes, Go to Step7.
If No, Go to Step9.

ZDAT v NI, mNTE S To /DN REEZFFOZ L7 JRE &R AE T AN
me | AT bOTHD, Z—iF, b LUERBAHEASH TS, RS 5, FHMliORR
WXV, BRZHEKT B0, XAN—FNEHET 2000 LETHZ EITR5,

Extinguish the source.
7 If possible, remove power from affected equipment by switch or circuit
breaker on the flight deck or in the cabin.
i IR ZRE LTz T, ZA—3RRZHEKT A DIEH R FREAEHT L2 &
W20 b, ZOAT v 7L, JRIKPEE CE RISENND,
Source is visually confirmed to be extinguished:
8 If Yes, Consider reversing initial manufacturer steps
Go to Step17.
If No, Go to Step9.
I —i%, JRRNBHEK SN Z & 2R LRTUER S 20, FHMEORS R, KRN
e | HASHED . T2y 2 VA M3 &mE R 202005, ZORT v 7E IR
MEBEAASERNE I, F2v 7 U X FORBICENND,
9 Remaining minimal essential manufacturer action steps
FEH BN LIZFIEDO AT v 71X, SFFOFBICBIT 57, =3 v /LOFETIE
ey | ER, BIE LT, AT v T RF X EUEE LY ERFRROREEZYET S
LRI LWL TH D, FHMEiX. XA = NN BIThI R T IER S
720N,
10 Initiate a diversion to the nearest suitable airport while continuing
the checklist.
Ty 7y M7 —X, RERMFFETE T, £ITHKT L2 ENTERWGAEER,
may | XA N FEELETUIRLAR, ZORT vy A, ZZICE L, AREICHE LRAT

WA 85,
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Warning If the SFF situation becomes unmanageable consider an immediate

Landing.

TOEEIT, b URBAELT 5 L5 ThiuE, ThenRERE LT b
ma | AR L EFEBSELIONHNTHD, TORT v SIE ZISEMN, 0T
NTOARMEDH DIFKR D AT v 72 Fhid %,

BMRREXDORT v 7
Landing is imminent:

11 If Yes. . o Go to Step l6.
If No_ Go to Step12.

HUEENME LR, JA—20F 2y 7 VA NEFITTAZ EIZLATY— 1
Wy | — FOHIMREANREL L 23T 50 F =y 7 Y R e, HRICEET L, T
TORBERED B D RN iz D AT v TR ThizD T, ZZIZEND,

XX system action ... Accomplish

12 [Further actions to control/extinguish source.]
If dissipating Go to Step 16.
YY system action ... Accomplish

13 [Further actions to control/extinguish source.]
If dissipating Go to Step 16.
Z7 system action ... Accomplish

14 [Further actions to control/extinguish source.]

If dissipating Go to Step 16.

%@Kﬁbkﬁﬁ%ﬁﬁwﬁm\Lmﬁl®%mkﬁﬁ®ﬁ4&/x#£*éﬂé &
@ | DD, INLDVATLADAT v 7%, T2 JFEIT%%%/ZTAEI’J kR o720
ErND, TNHDAT v 7L KRN D 20, XA 3= b7 &IC 75\%
Do TNHDAT v T DU —7 T AL, RBROMERD H D5 EIC, Ehiid 2,

CX XY YZZE, BEEE, BERVAT A RITHOET AR EOBIBROEHEZ TH Y, TOMD T AT AbEIEIICLY

R END, 0 TALKONEXET, T2y 7 VA MOERFICIVFERENZVHAINDDEET,

Smoke/fire/fumes continue after all system related steps are accomplished:
15 Consider Landing Immediately
Go to Step 16.

B T =y 7 U A I\O)%%@iﬂﬁﬁx? YT TH D, dHEOMEIE, b LIBNAT v 7
WRRZHRFE LT b 722 BbITERET 20, £ mKERRATH AT 5 2 LTk 5,
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S biZBMMENSFIR

16 Review operational considerations
B EOEBERFL, IN—DT 4 vV ar A—F TV R— NSO REE XD 2
ETHD, 2y 7y hI—F, TATOMGCHIBNCES 200 LV WEE R RO
PR EAAT 5 Z LM R 5000 LV, i LOBEEZR AL, BIEDET VIC
EVEZHEILL, F=v 7 VXA MBMIEWLETHESNLLNE LR,
il . HETFLA == A FTOHERET, SFFRETIIOKTH S,
17 Accomplish Smoke Removal checklist, if required.
Page x.x.
i ZORT vy FE, Ay 78y b7 —IZ, BEETITRRZHRT D Z Lo mliks e
Do ZOAT 7L, FREBMEZR S, HASUEETERBISND,
18 | m (End of Checklist) m m
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MEC : SFFEEEZAES

B Airbus
Boeing
Bombardier
Embraer

EHLE Air Canada

British Airways
Delta Air Lines
United Airlines
S Airline Pilots Association, International (ALPA)
International Air Transport Association  (1ATA)

International Federation of Airline Pilots’ Association (IFALPA)

)
Special Thanks:

--The entire SFF Steering Committee. It was an honor and a privilege to work with such a
distinguished group of professionais.

--To Boeing, in particular,Bill Mckenzie and Dr. Barbara Holder for making the SFF standard
checklist a reality on their products.

--To Anna Cushman, Airline Pilots association International (ALPA), for her research, editing,

rescheduling and patience.
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Don Bateman,

Honeywell International
IXC®HIZ

fiIES DR, 2y 7 By M OBEHIL, MAERORE 2T EITREL 2 4 2 —2sx, /3
A8y MRENLEEETLIOEMTE L, M vy MR o TERNHF A LY — TR0, #i
ZERRII R E R fER, X, KV EBLREHART TS D2ENTEE L,

LinL, 2o my b3S, BBl 2T 2 212, ERICHE Lo e Figb b v £ Lz,

ARICVE, BT, TR 7231 7y FOXHGEDFHUZ IR o T2 ERAFLOF NG| KO0 0
BlzfET LET,

o Ay hOXIEDOEANTTEE H 2 2 FREMD & 5ROV DM DN THREFT L E T,

o MWMEZR, X TiRoleay 7 By bOERE O THEMEICOWT, EEO MR TEHElI s

TEROFNL, W ONERITLET,
o ATHEIC K DIEEDN, RATHEK L ZDORELMENSHNTL LD TRZOBRE ] © BBl
DYBMEIZ O T ORI LET,

ALTEEDP R DL ORBRET — X %> T\WD [CFIT) (E1) &, BRI AT AEREDH
TTCWET, famE TR O N TR, toX A4 7ORBCHEHATE LD EEXTHET,

(#£1)  TControlled Flight into Terrain (CFIT) accidents| : fLZZHEIZATT & FLig 23 22 O Lo i) (2 #7253
HEMDZ L, BEROREH DTS 1y hOZEMFEKH, BBRA L, REER S X o TRET
ZeR g D = &

B

FALY—Ipay 7 By NOBREZ T, A vy MR DER, B, REYREEEREIC
LV FEBI o713 EZ < DY £7,

2 < OFERD, WYt SORE, flziEX, hb—= 7 RE, WEE, MOBIE~DEF, Ak
Hip T g o TR, £ LT, M < OABERA D D £,

B AET HZ < OERICEL T, AT TOEEORELZ RENITHET L &ITED . A
BB ORA RIS THFENRHRET,

HEIRIE OENIZ, A4 T XRTORBFEERELIVEZRICLE L, FHIL, REOEEN
Auto-recoveryZEEIC L > THIBESND Z L ZBO TWET, W RLZ ORI, KEEN S DRI,
FADEF LRSI TW WD T,

B BRIKT DM vy FOXMEDORN., BIEARR., BolexbBFKE 2D, (I
FAZR)

Ty 7By FOBEHIZH LT, S 7y OIS DEI, fR o Tox SR FHCCFF A 2 Lt T
WET, IO OFERIIEIRIZH L THoRREMAH DI b0 b b7, Bl oo T 12Xk - T
FAELTWET, EEOHFIE L TiE, oMzt & OfEZ2Izxt§ 5 TCASORASND /XA B v hDFE->
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FBELZ, < OBROFIND Y £ (Bl ZIXRESHEDER, = 2 KK, @%M%@%

W) o A my FOEBEERIMEICE L, SO, MR RSN FEORIK L 725 Z LA LIXLIES
Di‘ﬁ—O
(fF#kBZ )

W E3VEMOMFE~DOEEFERICE L, ZLOFEKREOT NS, 2 50OHLERY EIFET,
[CFIT] T1DFEALH, &9 1 DTEAEITREO LD TT,

1 : FIEIEARRDBRKER—2 75 5 7F—/)L B-747 (reference 3)

ﬂf/‘f)]@{ﬁ | (KA E1B) 1E. 19894, K OIEFEEADEAYIIC, B> TRIKEELLTICMR
TLTHRAELEFEKTT, N uy MIKELEFIZED VRN THEIIT L TWE L,

A vy NMIFYIOT Fa—FF v 7 VA NOKTHREI., IBEL L. & U THUEREBIIER O &
BIZOWTikama L CWDMH, FE o T, R AFIXEELAETNIZ400fHFE F L TLEWE Lz, H
FPLTEHRIEE (GPWS) © HE 25X 2 (Pull Up!) | ORYIOEGRIEZED16FPATICIEAE
LELE, LL, XM ey MIEEEOE Yy MEFLIRELLTCWE L, ity T 07O
At [Pull Up!l) 0% MMEHT 2 KO X E Uiz, MUz LA gl B EE
2N700ft1Z i,coﬂ\éa) RV, BRI IR ICBET L TRV BEICFEN T Lz, 44D AmiT
KbivE L7,
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KI1A : BT RATRREE

Flight Path Profile
Kuala Lumpur, Malaysia B 3, LS 8 VAS! cpecathel

B747'200 Tima: 06:38AM Local - Dark (just befors dawn)

19 February, 1989 Viesthor: 1100 wind calm, foca

%“"W: Landing Goar down, Flaps 20
au: ~Ganiuo 1 Descand o (1o} savon -zora zoro GPWS MK Insialed

Lain; *--Rogor-cle b bwinly sevan hundred-- wa'ra out of fory-five™ itk
FI0: “Ask f the, if the ILS is working 7= Falnitios: 4
Gapt: *-Is your ILS in operation this moming
ATG: "ILS bor 33 is not avadable. If you wish ILS 15 is avallable®
Capt: "No — that's OK wa'll come on stralght in on 33°
Fit: "how in the hell does he expect us to hﬂ!hmw?’

Crcumatances: Aircraht hit hill 1NM short of FAF (KLTNDE) during NDB approach 1o

am -Dmnnu 12 {twa) four 2610 2010 - cloared "KL" NDB
ruriway 33,
F'O KB hat son of a bitchi® MINIMUM INITIAL APPROACH ALTITUDE 2400' {2311
-0 --lour zoro zerc”
Captain “Alright go ahend 1 2ot you up® —
you gat them all sat Sound of flaps
gslightm. ggs# 32 “Yooh--lat's J«
and-- an 29 al GPWS:- “Whoop-Whoop Pull Upl”
n buudm (hwica) e T 1.000
Fro: 't nat sot up liko tat
t: "-<yoh thoy'ra set up” S e ? F10: yopr
% =00 thay're nol, eta.” 7 1 put 'ﬁruné"’mﬂu""' e ;
Altilude
:ﬁgﬁ% e £ - thecklint GPWS: *Whoop-Whoop Pull Upl fsix MSL
°I dont avan hi NT"" soi ~ Feal
camn plate in kunlnl
Capt: ™ you'ra all right
— 500
*’d:mhn?lourmm
foor
=255- atill gaing to KL
boacon its on— it's on
rwlboﬂmg gaodl”
' I | | \ . L
20 15 1.0 05 o Distance NM
Il y
| T f T 1 T } T f T — Time - Seconds
50 40 a0 20 10 o
z Actual GPWS Warnings
352

X1B : FRATRREE

L‘c.‘.ﬁi %L?\}y 17
H i
-,
ek [
.1 ) I ,
& & ok
00 1.0
KLALA LUMPL i s
355 SM KL Fkas
T " D3 255 I /
DEIML o\ ki i = Vi
D3, MR RTE T
Rafiod  WIIR)-EE20 ige i
ks "f/ NB N Ag1
H‘f v 101.50 191-72 & Il—l-:' *
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il 2 - SEJ\?E?TH%O)%%%&—SOCN A320 — (reference 2.4)

2 (K2AE2B) 1&, K., EABITRHZZEHEOUT I L2 FBTT, 15PMDE-GPWSD

Pull Up!] OEHOM, EIEHRIEITRAONEEATLE, WO2OFRKEE LTI M2y ho
P57 EAEITRHIAT DIEEBEORIEIT, £ L CTERWY — 7 1 — RO DD AT AR 2 58 5
B HBEBEMEELZMRL CWEE T, FREE COMEMITARER . N2
Fly-By-Wire DI = Z i[RI~ 2 2@ 2 L W Mz HivE L7 R 13242 M 551 & Somatogravic Illusion

(F2) 1I2hfa v HEICH L CTary bue— & ko TE Lz, FIFERHELED [ACEICREE! Lupse |
PSR TR TSR 2 K I L E Y LE L, BERRICE Z)ﬂikf“@"'fk%&k e L 722080
OERBENRLEWVAMERD F L, (KEHEOERNEF Lt LICAELE L, Sl 7
T T OREBBOBERNEELE L, TR, itgs Lo 77 v 7 BEJETE%%TEH\EUWQE#
DWIEL L9925, EOKE NTOBRIEICSZRN £ L, R EEE TFICX Y, dkAk
FELETFRERD E L, 15SHHOE-GPWS?D [Pull Up!) DEMMNFEAE LIGDT-N, EH LD/ A
2y MO L REEBEORATH AT LI, Mz E285kt, B F2£3,000ft/FF) T
KENCEZE UE LT, HEEIT20004E D /R — L — 2 A30FH L L Jh A ERl— DRI T Lz, BF 5L
Somatogravic Illusion (7£2) 723, 1134 b O AMmEROEZRFEN &2 £ LT,

(32) : Somatogravic lllusion Y X NS5 Y7 fA—Ya v
[EERMECRIET 5 &, EERICIIKTPESBTH - THOEN ERo2h0 L2 ICHRI22 08 b
CINEIARNTTE Y IAN—Va r EFWET, WICRBIEEZITR ) LEEDN TR K O ITR
LT, Ry EIF 2N CREBEZRSZEbH Y 7,

[XI2A @ [T RATRERHS

2000
Estimated
Flight Path Profile
A320
Clrcumstances: Dumgan ILS 06 approach, the aicaftwas SOCHLRUSSIA
nstucted to make a missed. Dunng the mssed 3 :
apprach the Captan became spatialy 2 May. 2006 1500
dsorentated, bss controland mpacted the waterat
285 Kis and a vertical descent rate of 4300 fpm.
Time: 02:30 local night
: s _ 1000
Weather: Overcast, wind 130/ 3 Kis, imited visbilty, ightmin
Configuration: Landing geardown, TOGA

Other: The Captan became disorentated and dumng the

fiap overspeed wamng, pushed the nose down, 500
fiyng away from the red "Barber Pok” overspeed
tape. The E-GPWS Wamng started 16 seconds
before mpact. NO PILOT RESPONSE.
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XI2B : Z2#k)> 5 3nm DRI TR

- ._ = e
ALT/HEIGHT CONVERSION 5 705 e R,
Qs (GEE A “ra0rr | R i ]
060" (2024 - 600m) *,f.:" = ] =) !
340° (304 . 2amy [CF g, 1510
- Blhlas
e

I3 DME
060° 111.1 150

““{,.Au—“*’
0"0 ,'// :
=3 —]L 2 \‘_\_f ; 4
BN

Faz B )
i i fh

BU3 I X F M O LR RFHaR L FIFED & O T, EMOHEDOHER BT 2ROMO 7 Z v i
W Tbarber pole] (X, 4 H, JAA EATOMZEM T RANTHNENTHET, FUFTFIB STV
LOTHIEZEEAN, FHEORFEITEHEFORREL LTI T RELERITIFELES, 257
AUX, EHEOHEINZSiL, HENEFHERO T 6HEINT 206 T93, b LIREAO [barber pole] 75 F7)»
LBENH LD, A my MIZELLEEND K OMEZ BIF2TL X 9, RERIZ, EREENGHERD
e RAHLIZS, S vy MIEELML T, ExAZE6TTLE D,

oL, Fex i3BEL < OMZEIC S D BUEO R R 22T AR T IE R0 £ A, BIEETIC
lbarber pole] DM IZR L COFMM 2, £ L TEL OFENBAEL TWET, 3H DI
B, FVoONEZLHZETLLE I,

X3 : ERFROEEFH LRED [Barber Pole] 7 F v FBi@EE
Flap Over speed Tape
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1953412 H 120, DC3RBEFH DA o FBFOFHBHEIZHBNT, M vy FRjRo Tz Y
DRSERZRHHEL, EFROT LI 2B SEEEERE L TOET,

FHERAET TR R TET, Wiy VU K RERMNERITHERR ST, Mot A h =X
LAREFFEN R T E e bl E, ZORNKD ETIE, M uy FOEET, MED L TRAERO
o FHRICET SN TLEY, 20 L, EOKKDPERICHEALZFEZLT LHERLTHRNE N
9 Z & T9, (reference 6)

Pk, 2P kS OREROIRAERIL, 40,000F X 1IERBETFFONE L,

TREDO 2w 7V NEROIEATIN, KR A 7 ORIZERDHI500,000(E D, EGPWS, TCAS & i
DR AT A DRtEF S, BEOFEHT—2 L L, K5BHR

COCKPIT WARNINGS PER 1000 DEPARTURES

Combined data from 500,000 departures
and other sources

05
042 —

0.12
01—

06
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0.04
001
w

TCAS RA's NORTH TCASRA'S STALL EGFWS ENGMNEFRE NDSHEAR SMOKE CONFIGURATION
AMERICA EUROPE

COCKPIT WARNINGS PER 1000 DEPARTURES

Figure S: Cockpit Warning Rates

BZEBmWVERBAERIL, VAT LREHE. My M LTERIER., Z< ORT X EiHE
NoLFEEERLTNET,

467 A U A1 TiX, TCAS DResolution Advisories (RA) ftiX, EGPWS® [Pull Upl K VK145
%< leoTCnET, a—a v /XTORAIL, LT AV B LD 1/1007< 72> TVET, THHDRA
X, Mo HTH e, RRERERTH e, MEZEEH OME, Z@OKEE, = L TRIT
FAROEN L TWET,

o oA RBA O BT, B MO CIX, B — BN RITREOREEIC LIX LI
BhE L7, LT, W ODOHEFRIIM LY s E > TuWET, F72. Quick Access Recorder
(QAR) NoDTF =21k, BRI AT LDORERLFE L DR B ZHT D DI > TWET,

1,96041%, WTZEiI 228 S - B S RO 22 BRYIX, 734 v v bk 23Category 1T ARF I F (K%
T ; Minimum Decision Height (MDA) OREDFET L7220 £3, Lk, B EEFIEHE
2, HERRERIEE & LT, £ LT, MREEEHR T AT L (B IXGPWS & EGPWS) D7 D3
oY —L R0 E LT, & OICERGEEFHT. B B E O KR, BB SRR O S L,
FEEREOF I LIFOEEDOFTFEN, FEORERIE, T L Thov AT 4L LTHEDNRT
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WET, TR, BREEHNEELZY, =29 -2, Z<OVAT ATREEZITET,

Bl IE, MIZENE <220 | RO T 7 F B0 AT IO OGRS B R E R OMREE L
T %R SR L EREEHOKGF S AT LAOARUERMES TSR EFBI= 7 —%25| &R L
7

T7IA4 bba—F—&ffioT, folcBRAMRNT L ENTEET, L, EH ERELE
WERYOEREXATHZ EE, LIRUITHREEE 7> T0ET,

WSk — 2 b £, KeIRSNTMOER T, EEOMBM R RAREZHE»DD 2
ENRHRET,

APPROACH EVENTS PER 1000 DEFARTURES

284

068

APPROACH EVENTS PER 1000 DEFARTURES

Figure 6: Some Approach Event Rates
19964, flZE=Atid, 2272 ) OO EGPWSHEE 2 % Lico £ LIz, 4 H, KEDOMEHEY = v
N BT E GPWSEEE 2 250 L. BITE, MRATHEMII3MEME L LRIV 97, CRTOMEMRIEIFET L, KA

WEDWS &AL TEELEN, LML, GBRIZELEFEHRAX ONIZEATHET, EGPWS
X, CFITOMGERZLSTZDD HREETHY A, SA vy MERIE, BRICEX DO TEETT,

69



% 60 @ 2007 FSF ERMEREtEI+— Ay Ey FOERIZHT S
N4 Oy FOBNT=-XIFE - =X

GPWS Versus E -GPWS Active World 's Large Commercial Jet Fleet

18000

16000

EGPWS Equipped Aircraft
NO CFIT Accidents

cbg SEET

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

* One aircraft was flown into the water by the pilot with loss o f control.
E-GPWS provided 15 seconds of waming.

Figure 7: The Success of E-GPWS over GPWS

BRICKTT D31 2y b ORIGKRH]

o T KRR XTT DR A G D 2, — RT3 vy MIER S AT ATHAT 2, LFOF
JE O % Shite L &9,

LA TEN 2 2 9 R, T T R E L2\,

2ETIIRATHE 2 ZRITTRITT

3ERETEDND D,

4 EMERATEI Z D,

LU EORR FIEEZ RS 2 Ee 5720 8 A,

19784, RAIIMLZEME DS BIE Lk Eh 3 2 RIREMEA TRCOFRICHEE LE L7 ¢
Pp=Pt XKfXKnXKsXKe

Pp : IMCIf, /3o & h2SEREC B E 4 9 5 vl REtE:
Pt : FRCIZHED < AlRetk

o HROTESE

o FRATIRI

o EH DKM
Kf : f8 o 7o I D <R
Kn : JEMH EORGEIRER OIS R EA]
Ks : FREORITZ A 7 X 5K

o RE[E—0.92

o EWE—0.97
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o HE—095
o FIFEAEL—1.0
R ZERT OO OERIFI T, [BI1E, mlesh L7z flREtEIL, 3L 207 CTH D EHEE S E LTz,
Z OBIEIX, GPWSHEFHEDOZ DB OFEREN DL, WUR PR ThHo 7w LIS E LT,
WFREROBENN RN H HE1IC, BERMIEOFE~DOFIR E | ST LIz IRk oy
23, IR ZEERED FTREMEZ IR IC R E S LET,
E GPWSDEEE W & Z@IF X, GPWS & bl L TR THEEM L T ET, ik, A=
v MZ KD EREEO TREME A FEF ICH R S E 7,

GPWS® [Pull Up!] E#Rizxtd 554 vy hORIGERIZOWT

1970FAR W], GPWSEEE | X pa M1 22 1 TR IS < 240l Ligw HivE L7z, £ LT, CFRITOfaprEns
FINZEA T 2000, MTTOMEEY = v NMSEEOIER TN DERIC, GPWSOZRIZRER T
L7,

1970 D34 v v N OEREM & @R AERN, QAREMD T T4 ML a—X—nbLIUETE
F L7, 1990DFSFO#AE (reference 9) 725, X8I, W O D /A 1 v DO FUGKERE] 23 L T
7.

Pilot Reaction Time

TO GPWS WARNING - IMC DURING

INITIAL APPROACH

(19 INCIDENTS MARK l1/11i)
NUMBER OF INCIDENTS

AVERAGE

0o 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Figure 8: Observed Pilot Response Time to a GPWS Warning

EGPWS® [Pull Up!] Z3RiZxt+ 5840 1 v b ORISR IZ-DOWT

1990FRWM, 77 v a AE Y —OFEMIIEEMFIHTEDL L1 A —OFRITA
PN L, AR & 72 0 £ LTe, 77 v a AT —F3BHEGEN AT TRONET R,
FRAT & B i 1 2 2 < OB OMZEE s CHRIF LA S TV ET I IERA AL a—&—0
A7 & LC, EGPWSH O, 228, 1§EKT — & OFR{F L LT, Flight Management Systems (FMS)
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SFRGHEE PR EE, TRATRREE . BHIR. fREE. B, [UERE., BEEE. £ L ToER O 2 7
EGPWSORAT /ST A —Z %, BHOFELO20FING, 10% E TREFSNET, ZORITRERT
— 2%, SWILLEMEMET +—~ > ML, Hx DA X MEITEROFRELITAE LI,

BHDA X N ORATRLERIT, M L WEROT — % =7 —OPBRICIEF IR TH 51300 T
172 < ATPOJERE L35I, AR 72 i ER & MiIE T — % OWGS-84JEFE#l TOE DN E R E ST
HZENHKE LIz, T—2 bERO/A 1 v b ORISR & [E1E e 2 BRI~ OISR I
HhThnHENDLNY E LT,

BH SN0 OFED I 5 EGPWSIZXTT 2 ) 7231 v v b O SRERIEA4F0 T

(9% /) | EGPWSD 7 73GPWSDE R I U FUGK I A3#0.5~ 1884 L& LTz,

Pilot Response to EGPWS Look-Ahead Alerts Maximum G's Pulled
(Caution or Warning) .
50 1
[1]
45 T __ s
40 1 o
. L —
35 [ 5 _ : L]
Z o= - —
g ) S R
%25 sk N I /
02 4= —t
15 I R o
10 1 Ny
o H 10 -] a - X k- 4 &
5t |_| |_| Distance From Airport (nm)
NI NN RERER .|'|.|_|. n.n0.0,.. 0010,

0 1 2 3 4 5 6 T 8 8% 10 1 12 13 14 15 Moe

Response Time (Sec)

Figure 9: Typical Pilot Response Time and G’s Recovery to an E-GPWS Warning

72



% 60 @ 2007 FSF ERMEREtEI+— Ay Ey FOERIZHT S
N4 Oy FOBNT=-XIFE - =X

BRIxIT D FAO [HEE) 2L 0, BHRA~OIGHEMITEESE Lz (KI0SR) . M2y

MIEROFNZ, FATREEIZOWTOEEDOFEII) )DL, BERME AN 7 —CRRT 57 4
AT LA DHEMT, FOSIEFELIBEEFESNI,

5

Frequency

vamtohmmc»v—wmwm@

0 ::H:JLTDﬂiLUUﬂ:" Hby ﬂn..m 'R PRI i P

Response Time (Sec)

Figure 10: Pilot Response Time with “Cautionary” Precursor

EGPWSA R CTHID CTHIIE 2 A L=, EGPWSOMRITICER D . ¥ D E GPWSEEH %
DOHREXBTELE, (K11BR)

Rate of EGPWS Pull-up Warnings

73 Includes all pul-up warmings regardess of cause
] (Nusance/False/\/sid)
7
Total #of Fight Legs = 3996395
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550
%
E, d48 428
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.% Ei 337 330
g N |_ a02| |
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2 158 = o
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7 08D, 080 o4 [ —
0 . . . . . . . . L,
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[@VGDE 1 mMODE 2 O LOOK-AHEAD |
Figure 11: Initial World Wide E-GPWS Warning Rates
ZDIFEIC O D ATRER DT — X 1%, BHROT VI Y XL KO L I5EROT — 2 _X—2Z20D
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AR —F—NT v T T— R NENZY T N =T EMEOT = _X—AEFHT 5 LITEEL

BRoTNET, T —FR—ADKEFHED D Z & T ALEREROFBAERERG L THO LE L,

EGPWS UNWANTED WARNINGS PER 1000 FLIGHT LEGS

3.5
210 AIR TRANSPORT AIRCRAFT WORLD WIDE OPERATIONS
3
Note: Year 2003 data assumes latest
EGPWS software (-218) and database (-435)
%, installed and GPS
[ 23 B
Q '\‘.
4 .,
= 2 =
o -'\.
m ",
e N,
o 1.5
=] -,
E 117 ‘."‘-\.
u
o 1 \'-.h_
-, 0.6%
'i,‘.'.q..b
0.5 \\ See Note
e, 0.03
I“““""-—_-
0 T T T 1

1996 1998 2000 2003

Figure 12: Reducing Unwanted E-GPWS Warnings with Time

NA vy FOEERKIG, XITFR - 72 Kk D% D Auto-recovery3E &
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M EWES S LTI, AKRZLL SR 7 TRAHT 170 RO SEE O L L ISH T, Z2h
DITHROE S WK HB ., ALfhE, £ LRSI~ EHESNE LT,

18004FRICI, #E, ZAKH. BEhE & RATHIZ. HRMIGENFETAXY LWEEZHHLHLZHD
BB S, KEFEARRKIEE L, BERI LI, K2 O@ETEIL, 18500 D REH T
fAITbDAEMER) FRERVIZLE LT,

Z < DARKM EBEHEROKEFIZ, FITRA T —0FEFH T L, —HOKFIL, 18524F D Steamboatis
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D ET HE = U EVEREATE I D S TR OB WL T, BIZ, B, EE, BB
Hna¥ e LE LT, (reference 12) ,

TR T LIS, TOME EMREIL., Mk T2 0P —TWR SN E Lz, ZerkiitE S
JELER, LIXLIEZEEKEORICR > TORTL,

185245 H 30 H ®SteamboatiEIIMZEICHH TE L TL X 9200 ? FAL, TEDHEEZEZXTWET, Fx
IMZEREREL, AL —%— A my MNIR#FE 2T, £ LT, BIE, JENFERITHY
TOLHDNNELRS>TWET, £9 TY, LHiTAuto-recoveryZLiE 72D T,

BHEHIEN L, B HIE CE e AR EREZ DS LE Lz, TREEO KD MERMEZ S 3729
DB 2 3 A, 1960FEMRICHEA SN E Lz, TROIERY, M ay Mok TiRtanE
U723 RO fEfatE 2 B I D 3 2 L b0 @l AREOfERZH ST 2 LN TEE LT,

WEOMEE, By T @EOMRE, REE, v vt LT, BEROHI R 2B 72 AT Ol 2 &
YDEIS T ITANATA Y= AT =X LT, S HITHEKOER LD S TnET, (X
SR TE X, MEFEFICBEL L TWET)  BMrFZEDOLHIRT 7 /nd—ltkoTartnr
= ERK D FERMEZ D LT 20BN 0 £3, 2 LTS 1y b OBRMERRIATHE DR O HPAN
THHRY, Aoy MIBHIZRSZ ERHRET,

Auto-recoveryXLE OFXFEF, O HERIX, TRiomy T3 ¢

L AMEE 2813 100018122 X 0.001 A
2R E ISR COBBE R 2 T AT e —F | RZEE A, B L L T ORI T ORE R
S C O EFEO RIS T CHBIENH D
3 —DENT R Z T IR
4ERIT, A vy FBERISOSE . TSR L TR 2B E L L7k ©, KEOH
RICOI, T DEREFEAET D
S5EHII A vy FEE)E IR 57, Auto-recovery DIEITEZHERIZ T 4 — RN w 7 S/ D,
6.5 WX, AA v TFREHARRTHALE, L LEZIIEENOBGESNIEA SN Z E, VX
T ATEETHD Z &,
TEEFOMZERIZ LERTH D Z &
Honeywelltl: Clx, BOMZEETOTE L A h L—1 3 UFT TAuto-recovery & & 12 L 5 RAT %
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FEhE L. Z 0Ok, A9 D A pERE TR L, FRATHIBREEFE OFEIC L v BRI 2 & 720 £ LT,

Bexlx, BV 7410 =TDOFy ML —OUEMETORMTEZEmMLE LZ, (KI3BH) .

- ILS simulator calibration (over ocean)
- Proceeded south over water to south of KMRY per Test Plan
- Set holding pattem and test waypoint pointing at the Mountain

located at: - w

b DL &2

“{'/ “' 5_ 42 5""\ \iﬂ}lr:-.::;rg\
- - M

Lat:  36.18N g o ST
Long: 121.7W 1
Alt: 4853 feet

AGL

- Three identical flight : N 11
paths into the mountain N\ y (e Al
to validate system PP o a1
activation and analyze
auto -recovery sequence.

Figure 13: Flight Track for Auto-Recovery Demonstration

US Air Force Automatic Ground Collision Avoidance System (Auto-GCAS)

KZEHIL, 20074F8 H2H . TAuto-GCAS| ZPBHFE L. F-16, F-22LF-35TOEM DA TE T
% EARUTHEE U E L7z, Gen. Jack CattonZEHEAFHI, [Z DT 7 /v r—ITL o> T, Aadifioil,
HRIRE I @ bivsd, Ziuk, BIHnICE Uﬂﬁ@]f‘ﬂ Lk ~_7=,  (reference 13) .

B : {RIZAuto-Recovery B N EBN ¢ HIE -2 75T 07—/ 19894E2H 190 445
CHE TORREE (reference 3)

76



% 60 @ 2007 FSF ERMERE S+ — Ay EY FOERIZHT S
NA Oy FOBNF=RIER > f= 5t
L DD DFEHAF O HIE & FHD &, MK 1 GPWSD [Pull Up!] DRI, HZED 16T
F 9 F L7z, EGPWSDOERIDO%E D [Caution-Terrain! Caution-Terrain! | (%, 22D 40F0ai1, [Pull Up!]
%, BREOMPEITHAELE L, b LA 2y b2 [Pull Up!) ORI LTS LN E,
Auto-Recovery2i& X, 6RVZICEEIL £7, K140 T, K2 OFRWV X, 1RROFE T, Lk
IFAuto-Recovery T, #J1,500ftE T EH L. EEOKG Lo (LDOBENGRENE LT,

Kuala Lumpur Malaysia SPA Accident 19 Feb 1989 B747-200
3000 T . —

2500 | e

EGPWS "CAUTION TERRAIN-CAUTION TERRAIN"

2000 - EGFWSI "PULL UP” N
@ IIﬁUTO RECOVERY ACTIVATED
2 | |
= L \ I'I
= 1500+ \ | 1
= \ \ |
=] , .
@ \ |
I \ |
1000 - Mo -
s [
500}
D! 1 | L i l 1 |
1 15 2 25 3 35 4 45 5

Distance in nautical miles

Figure 14: Auto Recovery Maneuver Example for a Premature Descent Accident
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N Ay FOEBN=XIEER - -5
%1 : fRIZ Auto-Recovery EE2SMEBN ¢ 4UiE — 200645568, Y 7 FZEHETRR TOHRMER
BED1134 T (reference 4) FEHTORIE
EGPWS® [Sink Rate] . %= L Cife L7~ [Pull Up!) DEMRA, KEEZEOKIIHETNIHEE D £
L7z, 23 vy b OFEMI 7R SN 72D T, Auto-RecoveryXE & 1T #]> [Pull Up!)] D6RT%
WAEBN L E Lo, MZEI3200f Rl O mEHEA T LR~ U, Kimd 53501t & & £ CHIME L
F Lo, Mzl 2 A & EAEE [G) OFRITHIBEEHEAN TRITL, 22 br— L ICfEITH Y
FHATLE, (HISZR &2 OFRVEIZ, 17HE)

Sochi Russia EEU Accident A320 3-MAY-DB

2500 T T ! T T ! ! :
EGPWS "SINKRATE"
L i GPWS "PULLUP
5 1500 -
Q2
£
o AUTO RECOVERY ACTIVATED
[T} : : : :
L qoo0} 2]
e
| : : '_'_ s o :
0 ; | | ; | i | :
1 1.2 1.4 1.8 1.8 2 2.2 2.4 2.6 2.8 3

Distance in nautical miles

Figure 15: Auto-Recovery Maneuver for Loss of Control Accident near Sochi
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N Ay FOEBN=XIEER - -5
Z DB : Auto-Recovery BB NEEBI T IE- 20004E8 A 23H ., /S— L —iTRE TO#R
MERBED 1434 I EH TOMEE (reference 5)

GPWS® [Pull Up!] OEMRA, EZREOKINIFANIHA Lz, UL, MZEEOEITE DRI D Ik
ZH Y FHATLE, EGPWSEMKETIZH » AN, EH@IERIIE LAV TIZR U T L
77

N—L— 2 ORGFEFITIE, Auto-Recovery3Ei&E %, H D [Pull Up!] OEHRDKIOITE T, /A 1
v FOBEEORLPNEN ST O TN U E L7z, M2 EF~SHE 0 25 DI2200f03% F LEEA
T L7, MIZEREIX. KD HAKI4500D = BEClIME U E Lz, 2oz M & E/EE TG) 13Xl
RNCIRAIT L. HIENCREEIZSH Y FHATLE, (K162 : &2 OJRV S, 1-0E)

Bahrain Bahrain MES Accident A220 22-AUG-00

2500 : T T 1 T I ] T T
2000 ........ ........ ....... ....... D ........ ........ STV S ;
+— 1500+ e -
iy : :
o ' a
= ; :
4+ ; :
o : :
a — ; :
T qponl- o o
P e AUTO RECO}'ERY ACTIUATED
v :
: : : i N : T
OO ........ ....... e ........ . - g ........ ....... : ..... ....... -]
: - : : : e : A :
0 i r y i T i S i i
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Nistancea in naufical miles

Figure 16: Auto-Recovery for 2000 Loss of Control Accident near Bahrain
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ZehE 2D 72 DI B BNERERAT ( K178 )

BEFOTCASIZADS-B L LOfizEtd (8% 2Nz 2 Z Ik TREKR SN E LT, Zhi
AW B 72Resolution Advisories (RA) DFRAZ F/MT L. EEEROMLZE DB ZLRINTIG C, Efn 5 %
WEL, ITOWEEZ L5 LE LR, LrL, RANS HORRICHEEICHEA % £ Ticid, B8E
WERATIX LI LIEMEBI L & L7,

/ Traffic Advisory
‘ “Traffic, Traffic”

Pilot observes the
traffic display,

+ e . maneuvering is not
p “_recommended /
/" Resolution Advisory

“Climb”, “Descend”, etc.

Pilot maneuvers to
. follow the RA guidance .

The Current TCAS coverage

Conflict detection zone

“Traffic Conflict”

*Range extended

*ADS-B enhanced traffic
display, CDTI)

Pilot is advised to resolve
the conflict

RA Rang |

e

Current ]
e

e . Auto-Maneuver Zone
. “Avoidance Maneuver

! — il Initiated ™

i ;’ | Reduced from current RA

: ; range to take out the pilot

4 _"f' reaction time

Pilot can cancel Auto -
\ Maneuver

Figure 17: A possible Future Coverage and Auto-Maneuver

. WAWARHRIZEID, IO R L —X—L LTOABITHA /N2y ME, ELLZA A
V=R Lenind LIVER A, O 72 8N 4AE L, A vy MOSEEZRET 5 4.
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EATREEThh o T HBRIPNICRIBE A EE L&t EE S EE R T - T LR S Y £
‘ﬂ—o

2. o B FIEH EAYE a7 By hOERIL, EFICELIEVBITOHET,
LTOEE L, BHROFKEZ AT AL, h—F L TOI AT AR BREEDO S 2T
AR ERR AW ET D Z LIk > THREROFRELZK L HAETT,

6 DO, ol VU KSERORAD & #IEEOERICHONTRE RUFEN RSN E
Uiz, Fexid, OB AT LA bUEHES DL SO LB T, HERZ LT, EEOERT—
FaRNEL, WHEOTDIZEDT—F MM+ 5L TT,

3. P IEHEE (TCAS) 1%, BB TIIBUER RO A A TB Y | £ OH TBUEDHZE A8 A
WEHE STV ET, TCASD7=%, Minimum Operational Standards (MOPS) & fifi 2522 18 & il 6755
TR SN D RBERH Y £, ADS-BLER LFROMMIT, Zh b OERZ KIECHD L.
NRAvy FEERBEONFEFTT5HTLE I,

4. N L—=2 71, G E £ 9, Somatogravicillusion (7£2) O kL —=2 7%, EiZih b
VERHY £T, ZNEARR LTI, S vy MIEBRHEREDOMERIEZ AL B 5 2 &2
TEE¥EA,

Capt. Dick McKinney’s “When a Go-Around Goes Bad” (reference 14).

5. HIE~D/EZEMRAT, FITEMARED - O, Auto-recoveryXE &1, # LWL ZERE DR FHZ & ik
SNRITIUTR Y £E A, ZHIIARATHED . 1 vy FOITENZ AR < B £ 72 13t O 258
~OEZED[EIREAZ BT £, Auto-recoveryX&i& X, RSB T TETIFHMEIF) & A UARICHEEE
F7, FL T, HEPNEGIASHEEERE, REOLLZMMR L E L7, Auto-recoveryZE &L,
Z<DAMERH ZENTEDTT,

6. Auto-recovery2£ (& 3/31 1y FOBEIEL Y MEEIhARW) RETH- T, EARETHIL, Mz
Brar be— L LTI M vy FOEELZEL TIRY £8 A,
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ek A

UTE, "Auy baay ey FOBERE (THOFEROREAER, HEVICRVERRH., &0
B B SUIEEIZEB N TR TW o &0 ) | WL DD EDFEE] T,

MREIER T TORAT

o TANITA A320, 11D EGPWSOERDH, /A 1 v hOXRIGEILT, 2280 5 OSNMD (L
(Z100ftD @A E THFICHEIL LIz, HE VBV 7y ORISR O FIRENE & 72> T %
DHRIHTE D WEFIT R o7,

o N Jfm—)VB-747 K, IEREEEAIZI N T, ML AAREE TR EE(MDA) L 0 DIz T L
2o L T35/, EGPWSOERNPIE-T-, /XA vy MIFEZELE, £D®%IIMDAIZE -
72770072 o7, Mizesslx. BEK BRISNMO TR O L2200t £ THEF L7,

o EHFEC-35 200D [Pull Up!) O EEHITEOELENHLST-DIZE 00 b T, 3AD/ A
Ty MIMESERA~D ATCEF > TV, — F L TEMARSERE oo,

eBoise A-320 &K[H., [LI{EHIT CTOIEEEANZIBNT, SORLL EOERN IGE 7o, A7y

M LR o o, MIZEITENOHRKITH L, £ LT, 6NMHUR TOWIZZEHEEZHARB Lz,
Ay ME, ZESOEBARAITEEE TCORTZEHNOZHL TND EMHELTWDT, F
HIDOBET & 725 Tz,

GPWS
e Pucallpa ~/L—B-737 12RO GPWS® [Pull Up! | D | REE 72N X D B iy Fik,

e~ KU —RB-747 HHETOILST F'r—F, 774 RAr—7OEMHENEEIZEIN 41, Tbelow
glideslope | DERMNIEVRIL T TH o723, 14 OGPWSD [Terrain! | OERMNFEAE LT, L
ML, XAy MIRHS Lo Tz, BIEHELIX, Sy 77 Il TELWERD T U X —
~—H—EEEE (1000f{K\ ) DOHNLZ REBICANEZ TWT, & 62 HEMHRECHRIT LT,

o VT TN =L 1O TPull Upl) DR, LU, HERR & s B B hisk o J8 R o+
v MZEF LTS vy NI, BIEREL LT,

e 7L AT MD-82, 15#f® TGlide slope!] [Sink rate!] & [Pull Up] OEHRH 7=, S
MZAA 1y N, SEROBERE TR T E R T,

e DFW B-737, 8F)[# D [Sinkrate!] & [Pull Up) D, HIZeITEALT TR R L2, TR
STAEBKDEFE T, /XA 1y MIFMSOZEEDOPEEIVIZIELL L Tz,

e George, SAfl:, HS-748, 19FV[]D [Terrain) & [Pull Up) DO, /<A 7 v MIMTZEREH L
WO AKED B2 E B ST,

¢ CDG DHC-8, FHIENEN CTIHERDEF #=07-1%I12. 40B DOGPWSERNFEA, Moy
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MIBEBOEEN [Tx 24 LREL, BEROEEOR, EHITIEEH T LT,
N d e AL N | ) @)% =54

e East Midlands B-737-400, #l—=> > Da 7L vy —2 h— )L TR U Z LD, B
Hig,

o1 K DC-3, 19535 12AH12H, #Bom kKKEROKIZ, fMiE-STmmr Vo aibd s, Emmyin
i

EEREER

e Athens B-737 &= = EOERN, FATIEOER LGRS Tz, T ORER, KRERIE DO F T~
O MNoT,

ZOM, 2L OFEENHREINTOET,
2B BT B - TCAS
e Europe ‘& il DO BRI ) B [EIE S 5 TCASITHRT 2 5Ot DFER,
e Europe PilotlZ & 2 TCAS, RA~DIEEDKIEN, BEOEFKEZFI S LT,
AT RS ®---BfE T 7 v ey FER

oAy FIRAT A M AN—Z T LRATRRBOE RN A Lz, Lo LEEREZ kR, BRIk
e LR ERSMIR O L7,

©2005-9H5H Medan Indonesia B-737-200 14944 3E.1=
©20034F1 7 14H  Pekanbaru, Indonesia B-737-200 4:#E =i

¢ 199948 H31H Buenos Aires, Argentina B-737-200 7944381

¢ 19934£7H23 H  Yinchuan, China BAe-146-300 5644361

¢ 19934£1 H9H  Yinchuan, China BAe-146-300 174301

iz 2 < OFEBFEFRH Y 3

¢ 198748 H 16 H Detroit DC-9-82 No-flap take off COEay i) 72 Sk

RATIEREDE RN EL | flapDWER AR D, 1564 5E T

f+4%B

PRt COBMITR LT, S 2y hOBIL, FIEE o kR & A A ERIZ W T
- JEFH

¥ OEHFING Y FT
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- Bz LE S ER
Sochi TOF : FIDEFH & FRIZ & 28, FRHIEHIE ) b OFER
o MiE o> TXILEM LRAE LAY OERTIIRVL D
Fhef5] © Katmandu A-310
o BHERRECRIER AL, BERIBERICRT S5 —RET
el B g o'~ MZ&EF Kuala Lumpur B-747,
= FMSIIHBEEE OB E [T oV T2
51l : Military C-35
- —REEHH WK UTE OIRIICE R
45 : Houston B-737, Salt Lake City B-727, & DAl
- BEEOEH L FE - 73R X DIREL
H ] : B-757 Lima, B-757 Caribbean
- HEMUARERFEIIELLS, BREFESTWD &V 5 Bk
/5] : B-747 Madrid a miss-read FAF crossing altitude.
- R
HFhef5] © B-737 Nigeria. VA > R 7 —3@ T 2 T 72 5 GPWSEH 334 LIEIE T 98
) 22 Flgic
e FRILTWARWEEEIC K D, B L BRI
FHfF - Saab 340 Zurich--- PEER & K & DO ELRE & $HEFTOFEZ D DIE
- HiloEEER
Hil5f5] : Athens B-737 &\ L ITER D D FL
- BFARE WFEIC LB AL D 720
FHHH : Urumai MD-82 ffkit ARE
- Fras LORAEEHFED O [FIEEERTE
#5451 : Bahrain and Sochi— 7 7 - 7'l R EE 0D #8175 4 & JR €8, 00 “Barber Pole” D3~ LD
i
- JEEEABIBRA 1k DR o T [BIEEERE 2 3 D AR 7R F s D RRFER
REMR R L O O R TR KR ORI
4 : Bahrain A-320, Sochi, Zurich Saab 340 Accidents
o BRHERREIZRE B 5 R D HE S L Somatogravic illusion
FHHpl% L © Sochi, Bahrain, # D,
- 2% < DER

Some References:
1. The Delayed Response Syndrome
Boeing--- Alan Gurevich 1983
2. Spatial Disorientation -- Air Force Manual 11-217
Volume 1, Chapter 17, pages 355 to 378
3. NTSB -DCA89RA025 —Department of Civil Aviation, Malaysia
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10.

11

12.
13.

14.

N0y FOEBNF-XITR - =36

B-747-200, Subang Int’l Airport, 19 February, 1989

. Russian Interstate Aviation Committee-Air Accident Investigation Commission

Final Report Sochi Airport, 6 May 2006

. Bahrain Ministry of Transportation Civil Aviation Affairs Accident Report A-320

Bahrain Airport 23 August 2000

. Effectivity Analysis Ground Proximity Warning System 18th September 1972—

page 1-15 “Nuisance Warnings” D. Bateman

. Effectivity Analysis Mark II Ground Proximity Warning System 10 December

1977----- pages 3-67 to page 3-71

. Flight into Terrain and the Ground Proximity Warning System—250+ Accidents

Don Bateman, AlliedSignal, 16 January, 1990.

. “How to Terrain Proof the World’s Civil Aircraft Fleet” D. Bateman 43rd FSF

Air Safety Seminar 1990 page 289 to 292 —discussion on “Poor Pilot Response-Pilot reaction time.”
“How to Terrain Proof the World’s Civil Aircraft Fleet—Revisiting an old
problem” D. Bateman IASS Proceedings 2003
. U.S. Steamboat Acts of May 30, 1852 and February 28, 1871.
The “Sultana” Steamboat Disaster April 27, 1865. 1,700 fatalities,
American Forces Press Release--August 2, 2007 “The Automatic Ground
Collision Avoidance System (Auto-GCAS)” declared as ready for operational
integration on F-16, F-22 and F-35 Fighters.
“When a Go-Around Goes Bad” 18th Human Factors Symposium 2003—
Captain Dick McKinney

(#ERICE : ANA)
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=50 FAA ETOPS JL—)L

Mohan R. Pandey, The Boeing Co.

1. [FC&HIC

2007 42 A 15 B, KEEITHIZERIFAANL, TITE ) B < B - 2 RIT T 28 5N Th
% ETOPS #HET A WG LWL — L 23T L E LT,

ETORS 7

"

|’ J

= § Alternate Alternate |

% 2

o« \ R \
{ @ o o T —f it

l' i \. = h

| Departure Ja' - Destination .'
\ / ETOPS partlon of flight \ /

M
N -

@ sipons
¢ Distance traveled in 60 minutes with ane sngine inoperative
= = Man-ETOPS flight path
—— ETOPS flight path
ad Fan: “Extended-Range Oparations with Twe-Enging Alrplanas (ETOPS)®

< 1>

ZDN—UE, BIED FAA OR Y v — MZEEEDORZEORSCE S 2 RKFTO L DI L=
DT, EIHEERIT OB R 25k L TV TL & 9, S RIOEFHITREEM ST O REHi <
& 5 ETOPS D72 Dk # /S L T\ O T,

1985 H-\ZhhE - 72 WK% ETOPS iEfilL, 2t C 550 TARITUA EA ek L. 5 H 143 2 2 5
722541 7C 1,700 L FSEMT LTV ET,

Z @ ETOPS &t FUidf bW Z2att & BIRBERITOEHEMELZ 725 LT Y . ETOPS2007 41
— VIZEA L CWAEStIC s > TEHELR S EZ -0 LET,

Z AL, BB ETOPS O ESRM 2 DO L DOIZ L, & L CRRI NI BFEEIZ L 5. LLETD 180
D=V TERIIRITCE A AE L T26 LET,

BIROE Y . ETOPS 3R D 60 4 OEMIZwEH S E T,

ZOFLWVKEDONL—LIT3, 4 %E*%&%@ﬁ%?@ﬁ%%@L Hjﬂéﬁ@f:&b@ ETOPS Zff:-&L LTH)ed Tl
HAENET, 263, 4% ETOPS 135M:IC T-ZEHEMN D 180 7y &8 2 THRAT T D AZER I

WU ES, BEOEML JF)TLI/\JI/»—/M\OD?F" ff)%ﬂlﬂ‘ét (., T2 < S ADTE IR THIRR A
BRIz~ 5Tk g,
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FAA 1%, HEMEZEGE OB TGN & PR IEEEEM O 22 2280 £ Lz, 180 /D
ETOPS ##Eft3 5 Z L2k v, EUNIER G SV S 72 W8 CHUER W )7e B4R © B /L
— N CTIIT T DS A StIc b 72 6T DT,

60-Minute Rule Limits Twin-Engine
Route Opportunities

Note: Typical operational range is 400 nmi.
Blue represents regions beyond the 60-minute rule limit.

<K 2—-0>

180-Minute ETOPS Rule Further Expands
Route Opportunities

Note Typ npa range is 1,200 nmi
Blue ents g by d(h 180-minute rule limit

BOEING PROPRIETARY  CoPYRIHT® 2007 THE BOEING COMPANY

<H2—2>

YLAR— T

- #8212, 2007ETOPS /L — /L O e BB SOW T A THE T,

- ETOPS |2 &V RERBEEMT DL 2R L OMEHEMEN D L 512 (EORE) M L Lrdl~ET,
c ZOFLWKREDOL— AR ED LI ITHEHFIN TV DA LE T,
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2007 4FDK[E ETOPS /L—/VITHl R, A HSRAIMTZEEE AL extended-diversion-time O3 F 5&ft %
EHdo2&oickic@crd TnES, A= T U7 O RMMZEZ LT (CASA)IFH L
extended-diversion-time Z45CD 7 H#&Z N S FE Lz, [EHEERBEIMZEHEIICAO), T —1 v /30D
ARfZE Y FIAA)Y T — 1 TRATEL 2T (EASA)E K OMOFERS & [A8E (2 ETOPS /L— L D[k D e
bz BE L TVET,

New ETOPS Rules In Work Around the World

Anticipate new rules and final ‘

“\““e guidance material by 16 July 2008
v

3 7
‘“\\S\\“‘ JAAEASA[ 2005 | 2006 | 2007 | 2008 |

A

Guidance Material for public comment

‘ ICAO State Letter issuance August 2007 (Revision to Annex in 2008) ‘

——V
IcAO| 2005 [ 2006 | 2007 [ 2008 |

[ Anticipate CAANZ NPRM by 3rd quarter 2007 |

v

New Zealand CAANZ | 2005 2006 2007 2008
NPRMA
‘ CASA rule released 24 July 2007‘
v
Australia CASA| 2005 [ 2006 [ 2007 [ 2008 ]

NPRM ‘

‘ TP6327E released July 2007 (twins only) ‘

Y Y
Transport Canada ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘

cccccccccc

<% 3>

2. XEIL—ILOHEE

Vx oy MREREOMUREERE X HEEUE CRIFICHER UE Lo, 2 OJEMIE, MaES s mr T 22
BRI X e R O A e 5 2 L A ATRRIC L Uiz, YiE BUSHEIC O 238 H L TV 72 ETOPS
DOIER EOLRE L EHEMERN Rix, RBRZERE CORMZIERET 2 /iEEO H 5B A2 RITT 2O
3.4 FBIEEOLZRMELEHEEEZFICED DL THA D &V DBk 1990 1% F TR OMIZER% B
TR S IVE LT,

ETOPS /v — F ZF/ATT 2 T N TORMITHEIT R, #HE I L OWIE & BERMOR L WP L
T-EM EOEEEICHRE 5 2 L1/ £9, L7205 T Diversion ZHEFR L. fRi#ET 5 L) oY
72 ETOPS OH 1%, I TIT72 bz b O 7E1F T2 RIR O K 5 7 #ERED & [RIBE T & e (S
DT HAET ) 3Co ETOPS (2@ A AIRE T,

2000 £ 6 AIZ, FAA X, ZO XV EETI W ERIERLZBEROIEEZ T 5 L 5 Aviation
Rulemaking Advisory Committee (ARAC)IZ R L E L7z, BEARMIZIZ, Z£Hid, ETOPS Otk i
L ETOPS MELHMANED X D ITHH Sh, B S, b ENH & THLHLMEIET 22 &%
ARAC TR L E£ LTz,

ETOPS 7' v 7'Z A H FAA Advisory Circulars(AC) CAIFX & 41T 5, Policy Letters <° Special
Conditions |Z & > TAE XL TV DT, @{iﬂi‘mﬁ’i’ b o THID THEH IRFA] D IE & % B #21Z FAR (G
A2 CERET S5 Z & iE. RREHROEMICEE L 7252 L TL L 5, ARAC D ETOPS
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U—X% 7 7 N—7 3R Oz OO NG 50 NOFFAFEEZED, 2 FELEOETH RS TI0
. 2002412 H 16 H. FAAICKI LATR. & BV 252 £ LT,

FAA IZX > THERSIN TS L OIZ, N6 OMEFTIIMNE L I D EHTER L OUEO L ZME
WZOWTIERFIZE VRO —EZ KB UE Lz, FAA IZ, 2003 4= 11 A 14 HOREI N ERHNE
(NPRM)(Z Ui ARAC DFTH & @15 O REBMIRNEE >T ) e AR LE LT, ELTHE LAY
FHIRIHIZ, K 50 OFRERD AT OBERE, AL —F— A= —BIXOREFERROH
5 REOWHE N L HFEHIE L,

FAAIZZNOGDNRT Y w7 axy e L, M@ E @B L b DIz >N TiExtng &0, 2007
F1 A 16 BHITHEKED ETOPS L — v ZAFE L, 30 B2 A 15 B huaET £ LT,

New: Extended Operations (ETOPS) Ruleﬂi’

C
Launched by October 26, 2002 Commen it

FAA and regular ARAC finalizes its period ends Final FAA rule
meetings stated ~~~ recommen dations March 15, 2004 16January 2007
June 2000 FAA int |
Creation of legal process to FAA resolu z of comments
Y draft rules Y get to NPRM \ d f al rule
Faa[ 2000 | 2001 2002 [ 2003 \ 2004 2005 [ 2006 \ 2007 [ 2008

December 16, 2002 - ARAC recommendations
made public, submitted to the FAAg Nov. 14, 2003 NPRM(R\JIED Iy)
published for public comment

Public
Comments
Closed March 15,

2004

. ARAC r
FAA Tasking Report submitted FAA issues NPRM
ARAC June 14, 2000 Dec 16, 2002 Nov 14,2003
E- FAA addresses comments
" Polar OMB
207 min Concemns concurrence
Comments
OMB
concurrence

LROPS
proposals ~
m ;

Final Rule (Federal Register)
(16 January 2007)

<% 4 >

AE D LU ETOPS /b—/LiZ & TH ARAC OFF AL EBVEICEITWE TR, WL HO0OfES H H
nE L,

1 D%, BMERDK LTIZDT, 3. 4%%@ SRS II L — VB GRESNTZEWH 2 ETT, b
1 AE8 LU ETOPS /L—/LIZHEH 272 % 3, A FREMD ETOPS 73, (i o MBS %
ﬁ%éhékwo_kf#o

FLVIL— VORI T SN2 L & LT

FAA %, 128t A 72 ETOPS 7’12 777 M L » TR 2557259 CREE L TVWET (% 1),
LLNG, 3, 48O Z O LWEFZFEITTHIChHTz> TOEHa A FBREEIZ/R->TL S
L OERIZ FAAIXFEE L TWET,

FAA [ ZZ% DT O ASHEME L T2 = o 2 L SFNE L OfASbEIC k- TElR SN -%
EMOBED L WIS CT, ZOT A MEZESLTEIENRNTERNWI &I E LT,
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Ee & 2007 A — VT AERRETRITICES LT NPRM & B2 58D 700 F L7-, ARAC I ETOPS
WS A | b XL O ot B L CAbfE 78 BE. B L OETfE 60 ENICE A FEEICT 5o 0 T
L7223, FAAIZZ DR IZ, —AED IZE DMAEDM OB 2 ANVE LTz,

#HT L\ Non - ETOPS /b— /L &L, ALMERATOMLESM 2 b L, dbBE L — 2 5Rd 5 4
L— Al — DT AEMELE LT,

3. BERBIUfIINEIE
The U.S. ETOPS rule of 2007:

AR ZE NS E T ORFRIA 60 4y (B, FEHERRTO | RBHREBRFOXAHIET) %
B2 T, Wy — C I S ¥ 5 b 0K L B2 RE LE L,

- IR E R CHERR A2, #7208 ze ik £ CoRRE (R, HEHERKTO 1 BEEARERIR K
WUOHET) N 180 nE B HERY — B U REMEOEMIZEH L £,

« Z DML D i KIE P 2 D E T 5 7o O DB & 70 2 3RGHEMIRE I 2 FR L £,

< E W O 2 E M 7EH EOMEMEIZEE S WS RO R D IO 7D OFF L 2 A EHHER AT &K
OMBEEHEZTERELET,

CHEMEREE OEEME L LB B L, VAT A EORE L 2T —OSERE A L, HET 5
ETOPS F &Mk 5 Z iz kv, IEREHENZ LV LZetbDic LET,

AT, B L ORIRGREHRRIOZ I L - T, Z D 2007 4 ETOPS /b — VIR FRBERA T D22 4k
EHEICEODLOTY, EEOEMICB O TREZEHEOFE T, FHERH 5V IRAT E MR & I
ETOPS EMPHARK DO REEFRAIC K 0 HIBI L, EHO AL HERT 52 L 2 EMEITRD D Z LI
Lo T2 L G RR O NS RE DL LR LET,

B ZAEARARZE T OREE - HARAEFINTE S TWD Z L2 RET D Z L0, HD W0 ITk LBk 2R BB
St ENH IR B b ik LW HLEIS B 1T 2 22580 S IEREIE LI IREHEE N2 < R B IKRE
TORBRZEWEE TORITIC 70 BHER E 2RO H Z L%, 2007 F/L—/WEh D% < O T bl
ZEMGE DL 2T MR L TV ET,

ETOPS H#f OEE /2> AT NI T R CTHRMDBR OGN B L oo TEBY . ZALITZEDORITICRE
D OHNRKEHFHORAE CTREV AT LI VEGEERANTE L LV s REOVT U 4%
PRAE L 2T U 222 & T,

BWEWKS AT M3 bR RE SN2 s 27 A TF, 2007 F—uid, BE K
% e RAEHRERIC 15 43 2 05 U 7= Ref P ifee L TR 35 72 12 +43 72 H K BE ) %2 ETOPS #4412
ERLTHET,

180 4y & #8325 ETOPS MEML D=2, MLt HITRE& D24 & Puitt 2 554 2 k&5t is 213 U
W AR ZEEA~DFRITIZ L 0 BLH TR 1D STV B RESLOTIE B~ 70 5t i 5 2 AT 1 3%
Uiz v 8 A,

91



% 60 [@ 2007 FSF ERREREet I +— B0 FAAETOPS JL—IJL

— 5., BEOBRLGTIE, = VURESHA WVHEOET=4 ) 7 AR SN EEEORE~D
FEMA 72 il 7 & MO = o VR0V AT AOEIEERICB T 2a—~ 2 T —ZEHET 5T
a5 Z & T, ETOPS EMUIMAMICER T DX A NN —FEED S5 2 L2y £9,

HEHIERT 21T 5 MRHIC O A5 S5 ETOPS i B2 b £9, Lo Lann, 4k
DT EINDEREDPMZESATIZE > TEMTRILT 2FETHY 25D T L 2 TR E R HICHE
RKEedrolo & LT, 3, 4RO REEIEENE 1T £ B & OFFLHEZ ETOPS
HEEZETETELE,

REHH CEDLIZH A N— & b7 b LR WIRITER B L OV A7 AMEOEIEG &l &
NEN T T’Cb\iﬁ"o

KEREAMIZEHL A D Part21, 25 35 KOV 33 THEIT SN MAGRFHEE L, BEfFD ETOPS BUR, F+
%ﬁ@%@mewk1/y/mﬁ&Ab@%ei@%ffﬁﬁﬁéﬁﬁ$%%mimﬁé%@f#
T DOWETIE, BIATO 180 43 ETOPS i 8 2 2 M A&KGRIZ, BEFOLZRIMEOEH 7R T D
=DIZPEE L £ 9, 180 /3 ETOPS 73 Mémtﬁww®aa . HIE £ T ETOPS #%Br % iR L
TWLD LR UmMVKELHERFT 2 2 L2 RET DHHDTT,

FAA OF LUWNL— L ORI LD

2000 LIk, 207 43D ETOPS 1XBEED 180 4D ETOPS (125745 15 /3—% > hOEM EOYE &
LCRATZ LB AN TRAELE LT, 2F 0 L. TOUEkRD XD ) ETOPS O7-8
DEMHNHE > TWET,

BEAF D WK ETOPS 7' 2 /' A F CHRALS NIRRT & =0 P v A B bRl BEn -7 1 v
(B U7 I ERIRIZR D 7= 012, FAA 1X, 2 B2 B D=0 VU B2 - RATHEE TEND O TS
HEPRTDHZEEZRELE LZ, £ L TA—D—IXETOPS HETIZS5 I LW ORI THE % 5
TRETHDLEBEXTZOTT, (%3)

R—A > 7%, 787 Dreamliner D & FRBERIGE 2 7 OREHAE /11 W CHEMFE AIRE 2 IS L T
T EEFHBELTWET, A—A 71X, B777 O m%ﬁ%ﬁﬁﬁé EAFHEIL, HrLVy 747-8
DEIRED I, AREDOEYEWHKEIOIIRAZREL THET, 20 OREREITHE=—X
IZHASL DT,
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<5 >

HAE, 330 Ve R CL HUER AR E O 2 F T O R EEHN TEF H T, A—A 70T
BATO RN & FHm S 2 AR ORE )N Z O BARIZET D EsMiL TnWb 2 ATY, 2L T,
D TR 70 7T A AEZEDHTL X 9,

AFTCIRRTEX7L 912, H LUVKE ETOPS b—/UE. 3. 4%5EY = v MEOHEHER & [F
FRICBFE Y = v M ZEENTT DS N EERT 2 2 & 25R5E L HERFT 2 72 O IC LB 70 R B S
FORENZ2FDH, BEREND L-VULOEHEN LRI DO ZE > - RITHEZ S S8 5 D TT,

BT, HrLuv—/ui3 180 4y &2 2 5 ETOPS & #flt L T 37, SEMTE I2AGR S 7- KRB
Vv METO, FHE MEEOHEK LD 2 SOEBHE O RKERERITOMS 2/EY 40 T3,

4. EHAHF
The Evolution of ETOPS

Twin engine airplane capabilities have evolved based on improved
reliability of jet engines.

1903 1936 1953 1964 1985
’ AN

First Flight 100 Mile Rule 60 Minute Rule  Tri-jet
(FAR121.161) Relief

2000 2
1988 1990 1994 1998 1999 2001 2003

y
A A A A AN AANALN A A
AC12042  AC120-42A Drat Appendix 7 Rescue | Polar ETOPS  ETOPS*

19

- 120138 min - 75/120/180 min - /;g[cgggated . Fti‘ © Policy NPRM  Extended
Early F?o"cyg ARAC Operations
ETOPS APU start Policy Report

Simulated ETOPS Icing Policy E;kfg‘;‘ o

I ——

*Including tris and quads ..“

<X6 >
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1936 H2IE, Bt DX 75 A D DC-3 WHZEAEIZEEW T2, 7 A Y R, 100 v A /Lb—v & LT
HondHHN—NVEGRIELE L, TOAFINRT LI, ZOFIEEITZEWEND 100 <1 /1(160
*uA— K WVPNTRITT S Z &2 E T X TUCERLE LT,

L7edio T, RO L eEm EOBEENMD 70 F£LL RN aoNIiEfb S E L,

TIRMESRORER AL S T MUZERARITAERTETE, LR U o et R TREEEED 7 0 R T Al
MUBARIT 2B L E LT,

1953 AFI2id, KEOERET 2, 3TV UREMIT 1 BIEAEEIERE T2 5 6 002X
TMATT D2 22U E Lz, 60 29— L EREEIL, 7 v T R O FERTHIPR I SR oo B s fi
ZEREDMUZEE A b o o D FHEMEIT T D@ 6 S T LTz, 60 43/b—/bid, DC-3 DL 9 7 2%
HERFDH L, ERITOE OMORT /L — MIF 77 A DC-6B, 2 v *— K Constellation 35 X VR
—A > 7 Stratocruiser D X 9 72 4 T o XTI TLV ZaIEhTnEE L,

1950 MBI T T DR, R—A 7 707 ZEH Y =y MEL LTHEHA SR T = > b
FEEF R E 7 F LT, 0 VU RO KRB A DX 72X — B Vo hADT RN RN 5| &
FEEE 0 E L7, St T, FAMZEROR GBI 7 B XA =V =D 1 D THDHmE/ A /N ALL
B—RT 7Ty HOHNIBROT 7 - Vo MBBE L, FEMESM E LS S I2ERR
WCHGESIVE LT,

1953 AELSk, EEE, RITICBET 2 HIT & b TR, T X TORITHES 2T ADEHEMER
L OB ST RIEICSELE LT, 60 45 Lﬁ%%ﬁibf%% Z OHEA T RIMTLE Z AR AR Z
fbxETEE L, X, AHOZDLO TEEEORmW, "M XX OT7 7y« Vzy b2y
VA AT PO EMIREIT. RITh o Y sl (IFSD) NEME A hrxo P Falts
2 272 1953 O BFEIRBEREOITIE 1/150 (150 f5EVY) THDHZ L2 EFEL TWET, FFfi e &b
WIHRIZR B LDz L— D L 512, 60 53/ —/VIiTHEELEE LE LT,

ZHus, ETOPS DEgRE L L TENT=D T,

A HET, EETOPS TRWE SNI-MFEMIZ, L—Z X - T, 22N 5 1 R ORITHEEB NI
LV EDIL— MIHIR S NEET TWET, R—A 27 767 1% 1985 E I AR H]D ETOPS AT Z21T72
WE L7z, BERRSFA7: ETOPS 71 7 7 A1k, HEHRITTO 3, 43EIC L > TEIES =22
P L AZHEMED L1 & T ETOPS M FE I %k%?&ﬁ@éﬁfmibk&%Aﬁﬁ&fwéi5m\
(27 7a—F 1k, WEREN AL ARL— 3 U EFHIRETIC, 3. 4BEETOPSDL4
PEDOL L E —FH L TWD EHRIELET, ) (X4)

ETOPS O & THNL—v a3 52 8T, POSHITER D EOWREMN L RIBIERITOEENEZ b
T-bLFE L,

ST, ML EEEDESIL ETOPS 7' 1 77 A F CRIBEAICHTZE E 2R DO RS ~D 18 % B
WL TT,
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5. )R EINDHAE

Twins on the world fleet average IFSD
Year IESD
Improvement

1953- 60 min rule 0.70
1985- 120 min rule 0.05 (Requirement)
1988- 180 min rule 0.02 (Requirement)
2007- greater than

180min to 240 and

beyond 0.01 (Requirement)

m&mm \ond “am Sa‘ﬂw 20.005 (actual)
HN’S, an nance . mps mm‘a“es Nearly 140 times
gl fgies 00
<7 >

AR &350 | W22 PE 31T R BB B O Z R MEIC B W TE RIS A = L £ LT,

1953 4ELIR, FITH @ IFSD 1% 1,000 =2 ¥ U HREf4 720 0.70 725 0.01 LA FIZF230, h—% b
U 2713 1x10-9 205 1x10-7 12720 F Lz, 87 20 4FR1C 720 ETOPS |3 = Okt 4 m) oo
PR TT,

ETOPS 1% 1985 4E1 6 120 3 /V— A0 E D £ L7~

T & &, B Dz (BRI R N/ = U O A EDE) OO ETOPS #kt
DFDIT, 2 O A NRX—2 g VIR 2 AT 7 BRI ORITICEE-S X, 1000 =22 Y70
0.05 OESTFHY 72 TFSD R72% ETOPS &R E L TRESNTE L=,

31T, 180 43 ETOPS 137K SN/ A L — 2 —CTRIHFHEIC 72 W £ L7z, LLAEITD ICAO fElkzt
BEL R CFET, 1,000 = 2 U BERYS 720 0.04 O IFSD HEESR L, 3 B o H MR 20 2 7= 7
e DOFIT ORI bR L M2 b2 6T A9 L W) Z EBNRESNE L,

L2 L7225 FAA X TICAO OHFZE Tl S V=B I B U 7= st (¢ 5) #rIH L. &
EHSICLELE, ZHUC Lo T, ERIT 1,000 = P U470 0.02 D IFSD RBAERT 5 L 9
e ENT=DTY,

EEE R—A T OMGEREIT 1989 FF TIZ Z DR Z R L FE Lz,

1992 £ E TIZ, I HIT, A—A 7 EMzEEET, RN IFSD OB OEIE % 453 1,000
TP UGS ZY 001 I LD TY, A4 H, R—A 227 O ETOPS AL 1 0 0 O KR4 720 »
IFSD D)%, —E L TELRE 0005 T, ZOHERHEVITKRNDOT, 5 HOFHEWERMZE
DA 1y MIE D DAEFEORBEIZBNT IS ADEOE Ly VU BEAZRBR L7220 TL X 9,

2000 i, ZDOMIZ, 207 43D ETOPS 28, AT Z L o FRUT L 0 . ALK FEERITT 7K
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BENTZ BT EMAICRH TS X H512720 F L7, 2074 £ T 180 o/ — V&R 5 2 L.
INHDOANL— g UlhT o TE 1,000 =2 2 KX 720 0.019 O IFSD O BEEA# R LE L
7.

S 52,2000 FZ1E FAA IXRTE D 2007 42 A 072 5 LW ETOPS /L—/LZF % L7z ARAC
ERE et 25 E LT,

Z DH LML — X W28 0358 AT S 7 B CTZE sk D 180 /oy DIEHRF I A 2 T& 4
ZIRAT T & DM Z 1R 2 O T 2 ORI D e KFFAHE L RER OB TE D 72 0 DO 22 R 2GR F i
JIOBIAEERR L EF, £ LT, ARAC & FAA (X, 10 RefIDIN OB TR S 20 b 5 7
FA FOTDOFHFRERERET VAT X THRETLE Lz,

HARAFTCZDO LD REWVERREMZ M3 & T 5 RBIT 72V =8, FHEER E U Cidim 725G O figsT 72
STDOTT, Z0HVZE S S BRUVMGGROMED -2, fERET /IET T 1,000 = > 2 Y 7~
D 0.01 &2V LEmWEfED IFSD SIZIUR L E L7z,

INHDOEFTLOENG, 001 O IFSD R4 FEID FHATL -,

FOREROBHMEZ T =012, WEEOM F O NE—T7 T4 kI BEEM O 20 B
(B Z0E, KILKSROBREVE O AR TR 72 ED X H 7p) THRET 2R %Z, ST AT AT HER
DL L NI THARHEREFE L L~LD b0 & kT 250 T3,

WLZePEEM BRI B R B EERL LTV A, 1,000 =2 2 RIS 72 0 %9 0.005 D TFSD Ri2 kv | 7= &
ZREEHRITICBWT TS, BIEOHEIRLZ 2SRRI 5 L0 9 5 LUy ETOPS /L—/L D& X1,
RO THEZDIZHTHE SIS TL X I,

6. EMICEITHRRUNREMEZRALSEET

Uy MREBEO DK 6% 75 Non - ETOPS 7> ETOPS &ML ORI R AT B & F —Z 13w
LCWET, o T, EHHEEEN N GRIERIINC2 2 Z L1230 8 A,

The FAA accepted ARAC’s Logical Ap[;"oac

ETOPS is a subset of cruise

Approach and
landing

Risk
—— . Minimal effect
on risk

Flight Length

Mohanpandey.30

<X 8>
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RATHDOZAN—=2 9 VISKBBE LR D581, & D ORBEE~ORITERNOND Z L XD,
KRR 22 SR U CxHL LTS 2 & DA —MRAICERTRE B £V E T, TiUIE < DA,
LARD WHH BITRER TIERWO TR « -, L7zdi- T, 2007 ® ETOPS /b—/UiE, & A /3— |
DDA U TR GEMUERE BN & O A N— N T D0 ERET D FMEZ AL T ET,

7. 4Em

ETOPS %, FE LT — X OO IZHRIEMIZEESW b 7 e 75 A TT,
WLZEPESEIT. 1985 4ELICREE S 47~ ETOPS OEM FORER D E KRS 2B E LT,

ETOPS AL TP diversion, IFSD & 2% W MEIZE DM O HKFIL S 572 2RISR OO < S 2L L
TWET, 4 HOIFEFITMEN IFSD FIGART Lo, IMPEH vy 2] OfRITIA <L —
3L, AT T UABIOEEHIBIT 5~ EOLETL,

Mgt A—0—, AL O oM EHFEITFICZ et L EEEOE 2L 5 MIRICER L
TWET, MESHOMM A BEIELXVWMEEZ B 55412, HICIFSD £H 25 \VIEEIHI 2 #1425 42
L—H—% BT 50D X0, ETOPS 13350 U TRAREZ 4 - #%k5 LR EAEZ &0 5,

FHITH L, ETOPS 34N L —2a v OF CTRLZETROEFEEOEWNLOTHY . KRR
1TORFEEMNT T, X —v 3 DOlEEZX 5 2007 D FAA @ ETOPS /L—/ LI X OME R A7
HMEOIEEN T, MUZEPEE IR RIIMEED 1 DZFEN TN ZETL E I,

(3% 1) U.S. Federal Register, Washington, DC, vol. 72, no. 9, January 16, 2007, p. 1836.

(3x2) N80y Td] X 512207 43D ETOPS 272\ 2 LIZiEH T 5, 2007 4£0 ETOPS /v
— L DOF LWKELRED S HDIFEAEN Y TITESL LEVME,

(3¢ 3) U.S. Federal Register, Washington, DC, vol. 72, no. 9, January 16, 2007, p. 1816.
(3% 4) Advisory Circular AC 120-42, FAA; p. 4, par. 6, June 6, 1985.

(3% 5) Advisory Circular AC 120-42, FAA; p. 6, par. 7, June 6, 1985.

(FPERICEE : ANK)
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An Analysis of the Operation and Interpretation of
Weather Radar by Flight Crews

Ratan Khatwa, Ph.D., FRAeS,

Honeywell Aerospace, Human Centered Systems

®m =

Z D LAR— R, Flight Crew 2355 Radar B/EOE FH ORERE & K 38 L7- 704 T,
1) Flight Crew 2355 Radar O #E% X 0 BfE9 % % Human Factor 3Tl
2) Flight Crew 2354 Radar O JLH8E & BIAT O FIE O FRGE & 7R L 72 7R 4
3) &% Radar O FHIC X 5 Fil & Incident D43HT

D3 HODOEHTHEMLTWET,

WFIEDEE 2 U, ZOMSE L7 3 SOEFIZ EARBEERMEMERNH 202l o 2L TL
Too ZOT — 21X, K5 Radar i HOFEARR 725 2 5 OBFRIZ OV T O KA, B 21X, Tilt Management,
Ground Return Interpretation, Radar J8(3%, &4 & T® System Limitation ZBfIC LE L7z, HIZ, =
4 Radar BREDO X, #121F Storm Cell ™ Overscanning, X Jieii&EhIEE T O£ O EE Tilt £ OfE
M7 EDOFERONE & RS DREBREIN E RRZ W T TOET,  &HEIZ, KB Radar ZEW0ITH
B LT D Crew 1 —Mi7e i L 1X 2T, ZORMEOMICHR SN KEABEHEOFH & Incident
D THIFONDERNTLIZ,  ZOLAR—ME, Flight Crew JIffizSE+ 204 4 0 X a4k
LTWET,
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Abbreviations and Acronyms

AAIB Air Accidents Investigation Branch(UK)

ATC Air Traffic Control

ATSB Australian Transportation Safety Bureau

ATIS Automatic Terminal Information Service

BEA Bureau d’Enquétes et d’ Analyzes (France)

CB Cumulonimbus clouds

FAA Federal Aviation Administration (US)

FSF Flight Safety Foundation

FL Flight Level

IAF Initial Approach Fix

ILS Instrument landing System

IMC Instrument Meteorological Conditions

METAR Meteorological Aerodrome Report

NASA National Aeronautics and Space Administration

ND Navigation Display

NTSB National Transportation Safety Board (US)

PIREP Pilot (Weather) Report

RA Rain (METAR)

SID Standard Instrument Departure

TAF Terminal Area Forecast

TS Thunderstorms (METAR)

TURB Turbulence

VIP Video Integrator Processor

VMC Visual Meteorological Conditions

Wx Weather

Nomenclature

ft Feet p Probability

N Valid sample size + Heavy  (when used for
METAR)

mi Miles

LFrim
11HER

RAPMELETHELKEZRZL TV L ELEICHMLATHES, [BFER 111, RN
1994~2003 FEDOHIF TRENOMZEFHLOB L Z 4 50 1 ICBF 2B Th-7-Z & &RL, £
BEOEFELERFIX, ZNOOHRFELFIZEBRLTWET, Z< OEER TOBERIL, RKBHHT
DOFEHOMEE I A, 72 & 21X, 1998 4212 FAA 1%, [Safer Skies Initiative] Z 458 FE L7-,

BIfE O 154G Radar 1ZIEHICEHBE R G ATRMIE L, FERWEBII RS & € DEREETY, 7272,
ZHUE TRTEHEmMT O] 13d Y A, LnL, #EXS Radar OREUIZRERIE L RIL, Z0
RES) & IREEIC DWW TH 3R B D & 5 Pilot [IAKAF SV TWE T, ERZRRKENE (B, [BBEE
2-5]) T Flight Crew F AR E D IL#FH 72784 CiX, Flight Crew D54 Radar #{E(% Human Factor
SCERC OB WFEMZR R Z R L E Lz,

445301 T, T Pilot 25 245D System % FEE L7 Y, Radar Return Z /73473 572912+
AR E LD E VI DI TRV EHRIShE T, [BEEE 6 & TlIE, B EX5 Radar Db
P TV WO 5 B O 12755 Antenna O Tilt HIEr Tod D EREH L TWE T, IO TIL,
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Weather Radar by Flight Crews
Radar System @ Flight Crew O #:{F & Radar Display f#FRIZEI L THE AL L TV ET [8-9], Honeywell
DWAMAKG Radar (RDR-4000) BAFE TORKEHEIZE OO & D1, BIfED XS Radar 73 £ D L 9 1T Flight
Crew |Z X » TN D IOBE LRSI T 5 Z & &, REEZ 8L & Line Pilot O AR L E MR T HZ LT
L72. RDR-4000 D7D F/2F YA > AFEIL, Crew O System #{EZ B9 52 & TLZ, HEk
DR 5 Radar DFRAE LT IZ B L 72 B2 72 2 < OFR A& RS H 1%, Human Factor ZXFHA TlL->Z ¥
2y, WEDZOWIL, ZOLR—FOEIRLTT,

1.2 FRAEHER & HHA
ZORAEOHANL, FHET 5 Z &,
B D% 52 Radar Fl## O Flight Crew 58i%,
X5 Radar JEAE12-OU T Flight Crew %05,
il & Incident 235 1F % X5 Radar #AEDEE,
FREDOBEMEZFE L ST D7ZOICERM S akZEi
fit 5o @ Flight Crew DA D i,
4 Radar % fi > T 5 Pilot 72 & T3> Human Factor 7 0 F i,
Flight Crew D55 Radar #2/E3 A& 72 F i & Incident D 5347,
Z OWFZEIE, K5 Radar Zffi > T % Flight Crew OEBIZIR LI TWET, #IE DL 4 & Fik
DIRFICBE L TWDEERFNFICH Y £T, 20T —Z O, BBMESNAT U ARH LA T
ALTWET,

O 0O O O O

2./7% Radar Fi#&

46 A\ Pilot 7%, RDR-4000 M BA%E D Human Factor FZER[9]D 5 HD 1 DIZ& ML FE Lz, FEfiOR]
(2, FAAITKER Radar JFELZ DUV T O Pilot DA & 552 Radar FIFHICEI 3 2785234 2 B R 215
HIeDITEMIIE LT,

T D Pilot I & ATPL(E #3126 H it - E RERERN) 2 T3 L, X5 Radar 21 5 fRBR3H 0 £ L7z,
RGO IR 52 5% TR TRIRIL 9T D Type T 12,500 FEf & 0, Z OFiPHIT 3,200 FFR A
5 35,000 R C L7z, F£7o, L7 A VA, 3—a v T U7 NSNS E D B> T
F L7, XBEIX, =tk Operator, FERMIZERFLE A —F— (EHEMEE 1L 2REFLE
L7z, KBS Pilot 1%, KIUREEDIEA T A L A&FFoTWE LTz,

FEE, FHANCE | OBMNEZMLET, XY ar TEFICE S E Lz, REOMEZER
WTIE, TRTOERIE, [Truel 2> TFalse] O&x & LE Lz, 1ELWEZEORRBEIRO KT
o7 E IR, TANDTEDIZorSLE L,

# 1 %% Radar {4

[EifEE AEAiR
A Antenna @ Tilt % 0 FEiZt&~ b L7Z&HI T, Radar IZZDORITEED False
TXTORMEB L £77,

I TIRITHE D Pitch 2377 A 2 FE DK, nose-up BEAE A 9 72912,
Antenna @ Tilt Z 2 EX 7 2t v b LARITHIER 7220,
C Antenna @ Tilt 1%, HIEROEHZNRA# S Lo l2E > N LTI True

B
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DR,
D 30 1 > ® Radar @ Antenna Beam &% 3 £ C, HIED 7 Beam False
DOWAIE AR Y, Radar (FIEME7R (4T Target &K~ LE T,
= 31,0001t LA D Short Range Cl, Radar Target 23k & L THRR S True
THDOITRET 72T ud7eh 8 A,
3 FE® Flight Path T E5-F 7213 T DOIFIE, Flight Path (Z7h > TRA False

F | e R ATwIz Tt % 3 EICEy N LATRIERD S48 A,

IR > TV A% 4 Radar C, [EAEICHIE SV WEIFH & Return 3
G| EEOBRBEZFREINLNIEEHMSTWHETN? 60-80mi
IELWIREE, HEPHIE mi T2

41 5D Pilot FIA B
Incorrect, 15%

Incomect, 38%

Correct, 62%

Cormrect, 85%

CQuestion B Question A
Comect, 38%  oorect, 45%
Incomrect, 55%
Incorrect, 63%
Question C Question D
Incormrect, 27%
Comrect, 38%
Incomrect, 63%
Cormrect, 73%
Question E Question F
Incorrect, 28.6%
Don't Know , 59.5%
Correct, 11.9%

Question G
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2.1 Hi A
OE L, Beam DORIFEFFHN T B o
B OREBIZERT 20 TY, finno7 Ho R
FRFIZHES 472 F 59 <72 Radar Beam X,
Error ! Reference Source not found | T/ RS
(ZH1 73 o 72 Beam & - 5 7 HIER D BILRIC | . | . { 1 B
LCTWEF, Beam OHLLME, BAED KT 2 & L s nge::':l) = O
CapEbNEEAL. ZORMICHLT | g9 Beam Coverage with Zero Tilt | 62%13
FELL&ExF L, Lo, NEfE &R 1EfE)

S (N=42, p <0.12)D RN IZZEN 22N T2 O KER 53 D )Y Beam O 222 FHIN O gh 8 o 7= Bk D 52 2%
R LU SRR A Z LRk ER AL

22 EWMB

WLZER% D Pitch (L= Roll K& (P b 5417z Stabilization OFIBRIE, #x B2 (ZBRZ<,
Antenna Stabilization [ZHE%1 L TV %552 Radar Antenna & HIEFIFH DM CT—EDOAEEZHEFF L £7,
LT, ZOMBETOSAFTZA2ED Tilt 1T, RETHY /A, X 11E, FZDOKERZD (85%)
il % £ L < Antenna Stabilization BE& 2B L 72 Z 2R LE T,  (p<0.12)

23 EHi C

1872 Tilt Management 7= 12, HIER D iHh 1355 FEEE T @ Radar Beam O Tilt fiZE & &7 5 BRIC
BRINRTIUTR D EHE A, HIEROE I OFET 40mi DL ETHS HIEY X5 &, Weather Image
DHWI I AZFERT DL L L72Y, Radar L VERE L TIUTZORBIIERFICREL Y £,
WAL= E T, B L Z 150mi &8 2 2 #iPH CTHIER O F 1 1%, Weather Target % 853 LAED £ 97, 1%
63% MRS TCRIEZ LI Z L 2R LET, folcmZE o, B<EERE<HODNTHET D, #i
PRI EETHY A, (p<0.12)

2.4 B D
173 HJIZ Radar Beam #iHNIZ & % Weather Target |%, %% Radar (2 [True Color] THRRIILE
T h, RO DITEITN D (AIE, Z{EHITIK S 15 Direct Function T3, Beam M3 /7 MU 72 S
O —ATIE, BIhDd (Beam RIEHMHEIZZ2 D) 2RO )X, Target Cell & B L 7-FH% <
tﬁ1@%%#ﬁwﬁ%bhiﬁﬁz B 10E, BEIZEOSE (55 %) o EEEZ L TVET,
L2, 1EfEE ANEMRITITMEFZRIZITENRH Y £E A, (p<0.53)

25 HME

Short Range D&Mt B 31,0006t L T2 DIV EEE Tk & L TR &4 5 Radar Target (X [AEES
ETY, RIS INODOEETIE, Target [ZD7RWST &2V EOEETIE, FLERERLD X
2 DIFAED ATHEMEAY Storm @ Cell LV EIZH Y £9, W ZIT Storm @ Top b v 7 X0 K L7z —
MAEBRTHZ L, EELL DOV EHA, K 11E, 3%B#E-TEXTLZLEZRLET, BoT
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AR, BT ERE VR, FME REMIIREFENICEENRH Y T8 A, (p<0.11)

2_6 EF‘;H F FL410 _________________________

Vi
1E L\ Tilt Management D72 81 o

* Center
Antenna | -7 CB Cell @ Base 1Z[A] FL350 -+ =™ o
RTHIER Y EE A, HEHE, 18,000ft FL320 - ESTNS
I%, Storm T b L ET, Radar 1L, Cell
DIEEN LD - T KRR E 38T L EL230 T, 7R
N TS B 2 B LT D D )ﬂb\%ﬂ T
720 £ A, Coll HERT B L, ondPand RerTiE
B D Path (215 > 72 573 Storm 0)3@ FL150 S D5
A IR & S LB ELAGHE L ,Bi ‘k % i
LHiftLETA, KEDIT (73%) %, IE
LLZDEZXDHZENTEELR, (p <0.00)
RANGE 40 nm 80 nm
2.7 HHE G
Radar Beam [T CTAN D, A Notto scale AN

& Beam O &AIK T S 7, AT WV TREE O Target Id, £\ Range T Beam H|& LV K
EnEIGE SO TVET, LD EOEITORKMIL, Target Cell 2 & 0 £ILLIERICTIE S
TETRENET, L0 RKEAQFEHE T, [F—0 Target Cell IXFARICARGE S NT, T ORI N-E
TRENEHA, —XIIIZ, X5 Radar Return |E, & 60 2°5 80mi OFPHOH T I E T,
KB (88%) ML, IEL<®VEFHEATLEL, (H1ZHK, )

2.8 K% Radar 3l
REIL, St TEE L TWAB(EDKE: Radar FIFN 00 E o hamhbivE Lo,

Is current fraining for your weather radar sufficient?

80% T . . . a5
68% | £8% 330 3
Ty j2 5, Kb
45% | 320 .
34% | 32% 115 53 @ a2
Sy 10z (68%) I,
T 1% L isg =
@ - ¥ D 3
5 0% L i : ! 0 E Ef:t JI
= [=] 7 N
= Yes No = NN S
e Pilot Rating A
3 Current Weather Radar Training LT
WET (p

<0.016) MLZESHIT L » THRITHEFR 47 L 912, Recurrent FI# TRl U Operator 725 15%D A1 53
ZOEMIZ NI ICEZ T2 LICERETARETY, BEORIGH D, ZHUIKHE 7 DffLod Operator
DOEEER LI TIEH D /A,
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Pilot 2D EZE e A M, LTO#EY TY .
0 %% Radar D 7= OHHIFIFR Recurrent FIfHIE, K3 DAL TEE SN TOER A,
O KRZH DG Radar FI##13 OJT HTOFEE T,
O MEETIIAZE Radar flfEZMLELE L TWEHA, LER-ST, < OSNEIEMIC
ZOMEDHNIMZ EM T HK[FFONITEAEDH D FHEA,
[0 %% Radar System O F1i% ([RAZETe) 1X, %< O Pilot iZ B SV THER A,
O %% Radar #:{F (Range, Tilt, Gain Management) ORARMZBESIX, +o B i S
FHA,
[0 Pilot DfFIZ1% Recurrent D55 Radar FlFHDOTRWEKR A H V F97,
FrE® Pilot 2 A > b OB E LT
0  [Tilt Management D HL Y PN TFIER D 7200 |
O TEgBEAR & BRE, X < B <4 T/ < Line Training O ZEEIZ D72 <, RBfETH
%]
O  [System ORNIEMZRER — FWMEERSL T AT HXENENITA RTAUBAR
EfETH 5]
lRadar 7 & Tilt S 2 @A % 2 &I 143 72 1
[REZOITIC L o THZ BN, Wi L g 72E& T, M@ mEE L)
[%0%: Radar (ZEEMHT CTOM THO, FIFITHEI EFE LR
4 Radar D72 O DFIIE, F21Z System @t THJE L T 5 2%, 2 < @ Flight Oriented
Training 23 42T |
O T ESZ T DBEN 2
O MZEZHED DT OMBE OFEE LTO Radar fEVVHIT, Fo7c<BRONEREA
veeo

O 0O 00

3. Pilot-in-the-Loop FFfli 2Bk E% 71

PIRTIZIR <72, Honeywell DK X% 5 Radar (RDR-4000) DOBPAFEDM, 7 WA L HRIE O —ERIXHE
K Radar 73 £ D X 9 (T Flight Crew (2 X > TN D E W [T &V LB AT 52 & T,

AR R EEZ2 ¥ 7 & Line Pilot OWR& 2 b THIDRER T 5 2 &1272 > TE Lie, #H LV Radar %
R ERER DS Radar % - THID Pilot O 7 )V— 7 DR OFI N FEhE S vE Lz, 3%aHE,
Critical Z0R{L & B L7232 T U A Oz AL & B U 72 #ll LRSS T 2720l S E L
Too ZOWFII[ZEZER 9] THELSBRXTWET, 1EROKE Radar #ARICEET 2216 Difi
bR/ N ’TLE'F/%‘CSZPL, fEHENDF VAL, 2R (R25H) ofiHEEAE LT, T

, MEFIZ X DB ZWOTT2OIZT X AMbSivE LTe, 72 Jeppessen Chart Z gl D 72 812

@ﬁﬁ LE L,
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2 FHESFVA

1.O04%>E)LR (KLAX) : Five Departure (Vector) Runway 24L

HgEAD YT ) AT, RYIDEEH 5 30nm/Heading230 & 65nm/Heading 260 iz
BEITHLWERGETSRA)D 2 DDOMEETH Y F L= #1H EFH D, Northbound M Vector
ZaATZRoute TIE, COXRFERTHYFELBATLL,

2.7 kJL (KSEA) : Three Departure (Vector) Runway 34R

LAEBER 4R OFRITHML, K& Radar TH & Amber D Echo DE L LVEM
(+TSRA)D K E G FEIEHAVEERE 34R DALl 10mi I1Z&% Y [EE L F L1=, Clearance [&
10,000 74 — FETHO LR LBEBAREHTFT H1ETT, £DRIT Eastbound ~D
Radar Vector D TL 1=,

3.7/R— k5> F (KHIO) : SCAPO Three Departure Runway 34R

Northbound @ SID [F&MICEELIERAHY F L1z, +TSRA (& SCAPO(Waypoint)
~® SID Northbound &84 D& 80mi & SCAPO M4t 30mi [2#H Y F L 7=, SCAPO DATIZ,
SCAPO DItBINDKET %k T 51=8IZ ATC (% Eastbound Vector #$§= L ZE L 1=, Pilot
/¥ Eastbound Vector %2 IF AN TnIE, SCAPO DEEID Cell (B ELFE L 1=,

4. FL280 TO#fidh — v F4 (KICT) OEZE

Westbound D5 T Track @ 40 - 100mi DEITE®D kv & 19,000 - 23,000ft TZE
EL, RHDEILD Line [Z Amber £ FR TR RIRINTWLVEL=.59 240 EAR D 30mi
D Cell IE, 1EWLVE®D Top TL 1=, (TSRA 3,000ft/19,000ft)> 7 1) + D & 77 81T,
%E®D Cell DIFEAT LT,

5A, 13,000ft TOILAMM SELVEE — Des Moines £ZE (KDSM)

ZtlE, Storm Cell Do #HEEXTLT=, KMEE 6,000t LINIZ&H S Track DMEEID
+TSRA B &, fAZE#D T A THE 25-40mi & EA D 20mi ALE/ET L=, & Amber DT
O—HNRTEINBLELEDAIL BEOESELLELTINGD Cel OEEME (LA/
TH) BT DHENTERLNEVWSTETLE,

5B, Waterloo (KALO) ~MDEBIHZEE

HODEEN S 40mi ALl T, BRMZEEMNRAEE LY, ATC (XEAIIZHER & 17,000ft
AN LR & Northbound THREZE KALO A0 Vector ZiETRLEL-. BITEIRE
+TSRA &, HEEBABE® 30mi BHEIDHY £FLT1=.

6. Richmond (KRIC) @ ILS Approach Runway 34

EEEE 200ft, HIED 3/4mi, MAMESNLHPTO ILS T, RUDMEE, IAF D
16mi FREIPT Lz, BERLEXRMED Area X, BFEH 34 O 5mi EFEIZ Amber & FD K
ShAHY, EIX270 E/B3kt TLIz, +TSRA (X, EMBEROFHBRICELLIZEHY E
Lz, ERlE, FBEOEELGXRD 2 DOEEZRDFENAESIH, TANEDLSIC
BRREICEEEE5Z-ANTL,

7. Portland (KHIO) @) CANBY Six Departure Runway 30

SID IE, #f@ AL 110 E~ADAIER E CANBAY ADBEABADRITEZLELE LTLE
9, BAEL+TSRA HI(IZED 30mi LFRET, ZEOEAICIETEREITELS, SID IL—
kD 25mi LIR(Z(X Radar ITRRIEZHY FEHEATLT=,.

8. FL 370 T #ffn & & T — Wichita (KICT) EZE

FL370 A TOD Westbound T, mHDEIE 5 40mi LAIZEXRED 11 L 2 A
RND+TSRA D 2 DDFEEMNHY F L1z, FF=, Track @ 55mi &I Top A 4,000ft H 5
19,000ft M+TSRA A H Y E L1=, BED Cell ~N\OBEEELIEES FL 180 ~DETIE, =
FIDLRIEM S 20mi T, ATC L YIEREShELT-,
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3.2 MERXFHMh
ZOHS OFHIEE, — A Y @ Pilot DI=DITHERL SN TWET, PC & il o 72 BB I,
O F#ieatds GEARZR T BLE)
[0 %% Radar 7 4 A7 LA
[J  Control Panel ™ Range, Gain, Tilt Control panel( Elevation Control’ 3 RDR-4000 7 V)

P D e D i

B 1 w oo

4 Evaluation Display and Control Panel

BERER 22 KR O, &2 D> F U ATkt U CTHE STV 2R OREIL, AT = v Mgk
BEBPILTC, SR MERRE T E ol T U AR S VE Lo, MzeEHilixEm s ny,
IEHER L BRERE (FWs) 2€=4%—L T\ 5 Pilot OFEICR S THET, LaL, Pilot X
DV — X —IZfEREEED 72 8 Clearance & K&, EH{L4 X Air Traffic Controller & L CHEEL &£ L
7o

3.3 FHmFIE

i A 58 T3 5 Oy 2 FEfI 232 CFIEIE, Briefing, Training, Evaluation, Debrief T L 72,
% Pilot 1X, ATDO VU A NOEEZFET DDA TELTRXTOY VY —REMHTL5Z L a2KRD
btk LT,

[0  ATIS, METAR, PIREP, Wind Aloft

O  EARGH&BOE=F—

] Radar =2 ha— LX)V OEH, HY, Lo 40mi C, SEICEYy hEa&nELE,
BTIHEINOOHHERED S TV ARLT LY THDL VD DT TIERNET RS ZAIE
L7z,

O IBAER) 72 R Hazard & 7RO 572012, KB Radar 7 4 AT VA E=F—TDH T L,

O RREGEO 72D ME 7R Pilot ITE) 2 KD T < 72 E W, 220 Pilot HEfEAISHE S LTV 720
572D T, WMEESETHERXTATC »oHi@EgR 7 V77 0 A& RDE Lz, WREIHT, Pilot iX
falf e KRR DRI & WG NN E AR R D Z & 2RO HIVE Lz,

34 T—HINE
UTOTF—21%, fHiFEmFICED HILE LT,
O T U AT OfERR7R RAEDF FL L P TE D 2 DIRETH]
O R [EDRE & 2 OPTERFE 0O 72 8 O Pilot #R{EDRTE
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O K Cell @ Range & A7E &GRS IZRHT 55 LW~ KRG
O  &x0OvF U A ~OIEEAHEGH
O 2y b — kL E (Range, Gain, Tilt Changes)
O BIZ DL T Y A DM & Debriefing TRt L £ 4
35 MR

O LR & EEE R EDT — 21, 5EXK6ITRETVET, Roc%Hf Ro T,
ZOXIIRRMNENTH 2D & EfERMBRRRDOF L RS L) ICEREZH TN D, U A7
AN SN E LT, [RAomihiE] 1E, BERAORAZERLET, T U AOMIEL LT Pilot
DR EBEROERET — 2 1%, £3 CRESh TV,

100 . . 100
2 80f 81.3% w 80}
i=] a
® = 70%
2 60} S 60}
- 5
2 &
Q 40} C 40}
5 5 30%
S x| 18.7% 2 »nl

0 1 0
Yes No Correct Incorrect
Detected Decision
5 WX Detection 6 Weather Avoidance

Decision Making

7% 3 Summary of Weather Detection & Avoidance Data

Scenario 3 5
2 Northboun Eastboun 4 Eastboun 6 8
d d d
Wx  Detection 9 100 85 8 100 1 85
(%) 2 00
Wx  Avoidance 9 N/A ** 85 0 62 1 54
(%) 2 00

*  Scenario 1 is a training scenario.
Scenario 7 was designed scrutinize False Alarms

**  Radar Vectors provided by ATC for weather avoidance.

3.5.1 ¥F U F 2 - Seattle Three Departure (Vector)
[ DO & DT HARY 72 Tilt B/ETHIZE R ER O AL 10mi (28 % KED Threat Z B-O Hiviah-
Too MOEZEE, HREREOTZDICHEEZEN S 5D, BERREZICEIEOAERIZER L E Lz,

3.5.2 ¥»F U & 3 - Portland SCAPO Three Departure
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T RTOEED SCAPO OO RKEM L E LT, ZOTF U AICBITH—FEDOKRD Threat
I% SCAPO D H 80mi T(X 7, @ Cell A Z:R), SCAPO Dt & HIZdH 5 FEENE D Cell D Threat %
T 5 72 OICHEMAY 72 Tilt BEZ RO BN E Lz, FIED 2 2(15%)2%, Zitbd Cell ZfEHTE T
ERZICMMN>TT7 T4 MaefildE Lz, ZORZIZHER#%IC Range &, Tilt #fEA2IEL <ATWE
HATLZ, (1 AD Pilot (ZHEEFZIC Tilt ZEZ FHATLE) MOBEEDOTRTEHL A LY —7pH
KIEGEED Vector # HR L E L7,

7 Scenario 3—Northbound Climb 8 Scenario 4

3.5.3 7 U A 4-FL280 ® En Route

AL L 72 BR O Cell 1%, MUZEHEDORTH IS HIA TWE Lz, ORI ONLE H>
5 240 FE/30mi O K5 HFE[B](TSRA T Top 2% 3,000ft 75 19,000ft) % o1 HH4HET L7, X8 2%
AL T 7Z2E W, ROEEFT (I EEL & T FRADID) DIFE(E 2 e L 72 K Cell(Radar J8F) D% A D

Shadowed | fEISIZVEE L CL 72& Wy, 1 AD Pilot(8%)MHEK Cell B #MiH T2 ENTEE L,
Tilt = > b @ —/ L7 —Z 350 S 4L, MR OFEAER) 7 Tilt 2> h @ — /LI > TN Z L 6

PIZ7RFE LT, TXTOEEN, Cell B ED Vector 52 F AiL7=n>, F72I1EFDIZHOERITIH

Mo THRITLE LT,

354 VF VA 5- EEEOKN & EF

9 Scenario 5 : 5 & Up-Tilt 10 Scenario 5 : 2 £ Down-Tilt
U A OAIO Storm Cell EHTIEZEIL, Cell EFEDHIZE S EIZHBI LT 220D Cell, 76 C &b
WD D OEBEOEED LT TIERWRERMELRET DI ENTEENEFLELE (20 L
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TIEEBRORETITRYY) 91X FRAIWISAE D Tilt 5 £, Range 40mi 2/~ L, FRAEMO Gk
[T 37 Feedback R H7-DIZERH S E L7z, Pilot OFEHIEL < W HF D Cell DARXFHY 722 TEH
IIEEHR LETATLE, HEIZEOD Tilt 7—208BEIND EE, DT 2 N15%)7ET0n4
RO F YV AHFTELY Tilt Management D7 7 = 7 ZfH LI2FHRBH LN £ L1, filx
1 REIOEZEITFHEA L THD 0ETit 2 WE LA, 2 0L EME O Tit 246 5 721 T Lz,

2 %[ VAL, FERIE O 30mi DALEIZSH > 72 +TSRA Z3ET 5 72 O HA~DFER 2 %3 2 L E
L7z, T XTOEZKITLGD Thread & 217 £ L7228, Pilot @ 1/3 LA 13725 70 B R [AREHIMT 2 L
FL, INHoBEEE, oERS 20mi K OBRMOERD Cell DIERED 7= O A5 fiER] % B
F L72(K 11 2],

11 Scenario 5 : Eastbound Climb

355 ¥FUAF6 - ILST T u—F

TARCOEIENZEEORETICE R Z M LE Lz, 11 [HOEIZ(85%)7S, BEMEEIT2% 273208
HAERET D ERDTWE Lz, 10 HORIZ(77%) 055 EE T KO BRI AV TnE Lz, &
B T A2 BAtA L C 5 & 1E, D Missed Approach Procedure & %3k L £ L 7=,

356 ¥FUA7 - Portland (KHIO) CANBY Six Departure

HRRUTY — I T AHIICATE L TV E LR, IR SN2 b— R @ Threat (213720 £4
ATLTE, 2O0[EN, REANHUT7 Threat AL w R THDH EHEZT, ARENyz SID 6Dk
AEZRLE L,

357 > UA8 - FL370 ® En Route

2 DOEELSNOF XTI Track EDOXGE Tread(Cell EY&2fH LE L72(K 12 2R 7 v—T7 D
A6%ITFHHICKRADEREREEZ Lk Lz, 720 ORZIZHAED S8 T FLIS0 ~DE T s VT Z v
ZHEIFELELE BEDCell X A L2007 —AD H b, 1 DITFEAER 72 Tilt FIE #7897,
% 9 120X Gain & Tilt ® Mismanage #7320 £ L7z, (AUTO Gain [Z2EKD TV A D7=dITid T &
NTWE L),

HIDICHBEED Cell #8221 F L7272, KB FH O Mismanagement @ Tilt Control % L7273 5
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FL180(46%) % TR FafilT £ Lz, B, EMEo Tit 72028 L2 & 2&24, BT Tilt 134
fE &8, Cell Db KR 57 72 1) % Overscanning L7278 B TRl £ L7,

12 Scenario 8

INHOHATIE, Cell IZIFETHEREINT, ka0 a—03H25 X HICRXT, ZOME,
[0]%5 1% Thread FEIK DM T 2t id £ L7z, FL370 Ok Radar = 22—, 1T Crew 2N EIERI 7R fEIR
RRMTHDZ E~DEBEFLRIT A ZE2ROTNET, (B2258H)ZRD &, 63%DEIZENFE
LUK L TR - TRAEERMICE 2 E LT,

4. BEREER:D Flight Crew ¢ Radar #4E4S#T
41 B ET S u—F 2R
ZOWFZED BIYIL, BEXIZEEOM TOX G Radar @ Flight Crew #1E & HIWHZ B #ET 2260

WREREBEL TOWMT 52Tl BEERFIIVOL EARMZEERICTHRFICEBR L TWET,
ZOMTEDIRFL, Thin% < OMOBERZER, BT A L) —RKJREROERL, KRT—X
DIEFE, ATC O&FE, BHEOREEREOMDOZ OEBERBEREZEERNE NI Z L TT,
[Occurrence] &9 FEEIY, Fik L BH K Incident ZEHT2DICHWOBNTWET, BEHINH
EamiELL T oy ¢,

O HFREEMICS S D LWREDY 7L & s

O 7 —% OUE & 3BT D72 DI 587 D%

O H£Fo7-FRESIT LT, BAECEEL WL ERERE

O BFSE TR FLIZ LD < HERS (B 11 Bk ) A& BA %

42 7—HY—2RA
LI DY =238 % OFED T DITHERT —Z ZfRET 2 DITHM L% L,
[J UK Air Accidents Investigation Branch (AAIB)
Accident Investigation Board Finland
Australian Transportation Safety Board (ATSB)
Dutch Safety Board

O 0O O O

French Bureau d’Enquétes et d’ Analyses (BEA)
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US Federal Aviation Administration (FAA)
Flight Safety Foundation (FSF)
Hong Kong Civil Aviation Department

O 0O O g

US National Transportation Safety Board (NTSB)

4.3 BAERANFERE
0 1987 4-2007 4= ]
[ 1 B
A /NAVR: ¥ii el AN <y NAVAARR: (K S
INHEHEERERE E I T ITIE AN L Bk
ERE & BN O
QU NEOE: =2
Pilot 28— AN E721L A v DiEfT

O 0O 0o 0o dd

AT, REPEE), T o) XL EFTELEONRIMEOHALBA TWE L, Lo
FEMAYEDE X, Radar #EICBT 2+ 077 —Z BRIHFRECTH -7 14 OFFOERICED B
DTLE, (FA2H)THESNARNST-%L O Y — R (ZBE L= 28 LE L2, %4 Radar
BIEDEENZ DWW THEGER Lehr o 7o)y, EEAR 02 ERITEENRREREICEERL T E LT,
BIEDIFFE~DEE /LB E, o TN A XN 2EEET, FEESHOEICHEVITHL/hEWD
EWVWH LT,

A4 FmE LG R

FFMIE, KE Radar BESEIEICE EN WM EH L= — MeshE Lz, 22— KEo
ROERIY, BEEERICT HOICHRHE EBGROBHAE R L E Lz, SRS 0D,
IEHE 723N 2 9~ 51T IX 2 2 TR AR W13 2 TUnknown] & LE L7z, RO X OFIEE
HAWs Z kbl LNLEEATLER, 22— MUFEY OfaBtEz2 s LT, 2 — NMeoEs
PafEIic LE L,

4.4.1 B LR E

112



% 60 @ 2007 FSF EEMZERZEt S F—  An Analysis of the Operation and Interpretation of
Weather Radar by Flight Crews

20

5 g

o o

- =

2 g Unknown Minor Destroyed
& ; b= MNone Substantial

] Fatal Serious  Minor 3

Injuries E Aircraft Damage
13 Injuries 14 Aircraft Damage

13 L K141, AGLMEROBE T 222 h&LTVWET, BHO 14 PBHIT,
MEROEZ I 2V EFL2Z T ErlEINRE LE, £ < O Incident [T HMAH T
Windshield(Shattered), Nose Radome, Radar Antenna, Wing, Horizontal Stabilizer, Vertical Stabilizer,
Leading Edge, Engine Inlet Cowls (273720 DU L 9 DEEZEHE LT,

8 .
| 50%
6 |
5 L
4l
-
2 |
S o
9 climb Descent Holding
z Cruise Approach
% Flight Phase

15 Flight Phase Distribution

442 774 FT7z—RX
15 13FED 4573 Cruise D] THAE L, 35%75 TOD(Top-of-descent) & H

ZEWOMICEY £ LT,

443 K%M
161%, ¥—AD¥HLLENIMC TERZ > TWAZ EZRLET, LL, B Datald, &R

Rl O 7= OB EALE TS, (IMCHREDOFHL TRVBE) data TF — & 2P L £9),

113



% 60 [@ 2007 FSF EMELZE I +—

9 T
8 57%
-
6
N
4
3
= 2
=]
o 1
0
g VMC IMC Unknown
=
Q Basic Weather

16 Basic Weather Condition

An Analysis of the Operation and Interpretation of
Weather Radar by Flight Crews

2UBLMI2QO JO 'ON

0 = kN W ke g & =~ @

50%

Day Night'dark
Dusk Unknown

Light Condition

17 Light Condition

171%, F—AO¥SNRHEHHFICEE TWAZ EERLTWVET,

18 B 21 1L, WEORBSLMTHRETWVWAZLERLTWET, BLWKEA~DFREAD T
TOWETENIFEL, FICHETHD Z LI21E, BEILEMERROFEEL

BHRLET, BEILENFELRW—20OHE T, Crew 1k LW REIRILO 12D E O Y %

LELi, ) FERTFT—FTHRAIND LD

14 9%

T%

Yes No
Wx Condition -TSTORM

JUBLIN220 JO "ON

V2 2R OVELSURE, Teing, Ovk D D

18 Thunderstorm Condition

US1IN020) JO "ON

14
12
10

2 N OB O @

86%

7% 7%

Yes No Unknown

Wx Conditions - TURB

i

19 Turbulence Condition

fafRzfEnNET, F72, W DOFAETIIEED Cell D Storm 7> Squall  Lines Z &A% L7z,
WFZED Y TR KETOFRAEDTZDIZ, Level 3(Strong)Z # 2% Video Integrator Processor(VIP)?D
Radar =2 —5RE T L < 72 <, W< 20D — ATl Level5 (Intense) & Level 6(Extreme)? Storm 73
JRDI > TWE LTz, FHELED Top BHIMFHETH D 8 DD — A TIX, #iPHAS 34,0001t 7> 5 45,0001t

T 41,300t TH Y,

I DFADHS31T 45,000ft DED Top T L7,

X 19 (FiEE A EORETIRIMOIEEZHY, TOELITFHE LWLV OELKINITFELE L

7‘:,
— o

201%, Ok 5 M —ADIEIE 23 THIELTWE=DZE7 L, [ 21 1% Lightning 734 > 7103

FFIBICHFEL TV DR R LET,

114



% 60 @ 2007 FSF EEMZERZEt S F—  An Analysis of the Operation and Interpretation of
Weather Radar by Flight Crews

43%

| I = o > |
T r T T T

L R S R L= 2 B O - T e

Yes No  Unknown Yes No Unknown

Wx Condition -HAIL Wx Condition - Lightning

JOUSLIN00) JO ON
19UIN990) JO "ON
=

20 Hail Condition 21 Lightning Conditions

4.4.4 Crew ODXZGRH & BERE

- % T 9%
\\\\k\
10
\\%\1\:\\\ ¥ Flight into Adverse Wx
8 \\:\'{\ Wx Evaluation Improper
61 R
N
z ) NN
a 27 %\:\\\;\ 7% 7%
Q 0 , B 0% [Ny
% S No Unknown
X 22 Weather Awareness

R FGEZe T — X SEEICHIR DD & &, #§ L Radar 2 & Te 2 CTD Y —AZ{H 3 % Flight Crew
DG LT DR GURIL D P S il T TR B nIc 72 0 £97, (K22 2H)
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DT O Pilot Guide 1%, FIFEFIZEH L72Rh»> 722>, F7= Flight Crew 23 T& 28121372
STWEHEATL,
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